


Urban Dental Expenuunresu 

SEIMA MUSHKJN and BEATRICE CROWTHER 


Oul-of-pockel dental c.i pendilnre^ of the urban 
population amounted to o6ouf Sid per person in 
J9S0. They accounted for about iS cents of each $1 
of total out-of-pocket medical care expenditures. 
The atvragc urban family spemh ahoiil $30 a year 
for dental care as compared ivith $197 for all merf- 
ical and health services. 

Oetxtal expenditures nrc highly concentrated. 
Almost half of the more than $900 million spent on 
dental care by urban families in 1950 represents the 
spending of less than 5 percent of the city popula- 
tion. About 48 percent of urban families reported 
no dental outlays. 

Dental expenses take a larger share of the medical 
care dollar at ages 6~18 years than at other ages. 
About 28 percent of all medical spending for chil- 
dren of these ages goes far dental care. In contrast, 
only 7 percent of the medical care expenditures of 
those 65 years or over goes for dentistry. Dental 
bilk of $100 or more, however, take a larger share 
of the dental dollar of the middle and older age 
groups. 

D .VT.V collected from families sur- 
veyed by the Bureau of Labor Statistics 
in its 1950 study of spending habits among city 
families provide a basis for analyxing some as- 
pects of the dental expenditure patterns in 
urban areas, vrbeve dental resonrees and faeili- 
tiea are relatively move ample than they are in 
rural places (Jf). They provide information 
on the concentration of dental expenses, rvhich 
other surveys have by and large neglected, but 
nduch may throw some light on the financial 
pi'oblem of prepayment of dental services. 

The design and coverage of the Bureau of 
Labor Statistics survej' were ontlinecl in an enr- 
lier ax-tiele In smninavy, tlie Buina ti of 


Lixbor Statistics interviewers obtained complete 
axul useful mformation on family income and 
spending habits for 12,480 families, including 
single-pex’son consumer units. 

As a basis for a study of medical care spend- 
ing variations by age groups, the Public Health 
Semnee drerv a random subsample of the Bu- 
reau of Labor Statistics schedules and tabulated 
the infornxatioxt reported b}’ the families on ex- 
penditures of individnal family members. In 
selecting the svxbsample the interview schedules 
were stratified by the amount of total medical 
care expenditures. Tlie sub-sample included all 
schedules reporting expenditures of $1,000 or 
more, 50 percent of those reporting $400 to 
$1,000, 20 percent of those reporting $200 to 
$400, and 10 percent of those reporting some 
medical care expenditures but m amounts less 
than $200. To provide a basis for evaluating 
medical care received by public beneficiaries, 
such as public assistance recipients, SO percent 
of the schedules reporting no medical care ex- 
penditures were also incliulcd in the subsample. 
A total of 2,414 consumer units composed of 
about 7,630 persons were inchxded in the sub- 
samjxle. 

Data on famUy expenditures are based on 
tabulations of 12,480 consumer units inter- 
viewed by the Bureau of Labor Statistics. 
Data on individual expejiditures are based on 
the subsample of 2,414 consumer units. 

Dental expenses reported in the survey repre- 
sent out-of-pocket cliax-ges incui'red by mem- 
bers of the family for the broad range of 
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Table 1. Average ouf-of-pockef expenditures per family for dental care and for direct medical 

care, by income group, urban population, 1950 


Income group 

Dental expenditures 

Total direct medical 
expenditures > 

All 

familie.s 

Families 

with 

dental 

expense 

All 

families 

Families 

with 

mcdic.al 

expense 

All income groups . 

= S30 

858 

8103 

8175 

Under SI ,000 

7 

43 

82 


Sl,000-Sf,999 

10 

35 

80 

94 

S2,000-S2,999 

1 171 

54 

120 

129 

.S3,000-.S3,999 

27 

40 

159 

106 

SI,000-S4,999 

35 

52 

178 

184 

S5,000-S5,999 

41 

50 

I 205 


S6,000-S7,499 

50 

1 /i> 

248 

253 

S7.600-S9,999 

04 

82 

338 

345 

810,000 and over - 

90 

110 


394 


* Excluding healtli insurance preniiuins but including dental expenditures. 

Averages adpisted to Bureau oi Labor Statistics aggregate meiiieai care expcuditurcs per cousumcr unit 
and 91-city distributioir of expenditures liy class of service. 


dental services, including dentures and dental 
X-rays. Drugs purchased on the prescription 
of a dentist are excluded front dental expenses. 

Family Denial Expenses 

Urban families in 19D0 spent an average of 
about $30 for dental care; excluding families 
tvho made no expenditure, the average tvas 
about $58 (table 1). Converting the $30 fam- 
ily average to a nationwide estimate of urban 
famil}^ dental spending yields a figure of some 
$945 million, a figure which is high when com- 
pared with national income account estimates 
of personal consumption for dental care. 
This divergence between family survey esti- 
mates of aggregate dental care expenditures 
and the national income estimates of the De- 
partment of Commerce derived from income 
sin've 3 ’s of practitioners has been noted by 
others (3-5). Additional stud}' is required to 
anal_yze these differences and determine the 
origin of the divergencies and the conceptual 
and reporting problems involved. 

The data on urban famil.y expenditures un- 
derscore the special characteristics of dental 
spending which mark it as different from other 
medical outlays. For one thing, a large pro- 
portion of consumers do not i)urchase dental 
care in a given j'ear. In 1950 about 48 percent 


of the urban families reported no expenses for 
dental care. In contrast, onlj- 7 percent of the 
families rej^orted no spending for direct health 
services, that is, spending for medical care ex- 
clusive of health insurance premiums (table 2). 

Dental care spending by income groups 
varies more shai'plj' than other medical care 
costs. Average family dental expenditures of 
the $1,000 to $2,000 income group, for example, 
are about one-tenth of the average dental ex- 
penditures of families with incomes of $10,000 

Table 2. Percentage of families reporting out- 
of-pocket expenditures for dental care and 
direct medical care, by income group, urban 
population, 1950 


Income group 

Dental ex- 
penditures 

Direct medi- 
cal expendi- 
ture.s ' 

-AH income groups__ 

52 

93 

Under 81,000 

10 

78 

.$1,000-81,999. 

28 

85 

S2,000-.$2,999--. 

31 

93 

83,000-8.3,999 .. 

59 

90 

84,000-84,999 

Of. 

97 

85,000-85,999- 

73 

98 

86,000-87,499. 

70 

98 

87,500-89,999.. 

78 

98 

810,000 and over . 

S3 

09 


* Excluding lie.iltb insur.ance premiuiiLS but iiipliiding 
dental expenditures. 
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iiiitl over. Average expeiulilures £or direct 
medical care of the $1,000 to $2,000 income 
group arc aV)out. one- lift K of the average ex- 
penditures of familie.s Avitli incomes of at least 
$10,000. This difference is attribnfable largely 
to the variation in tlic proportion of families in 
dilToreut income groups Avbo use paid dental 
services. iVlmost 3 times as great a proportion 
of families vith an income of $10,000 or more 
rei)ort dental expenses as do families with an 
income of $1,000 to $2,000. There is little dif- 
ference between the high and lower income 
groups in the proportion of families reporting 
some direct medical expenditures. 

The average spent for all direct medical ex- 
penditures (that is, excluding insurance pre- 
miums) by families reporting some expenses is 
4.2 times as high for families with an income of 
$10,000 or more as for families with an income 
of $1,000 to $2,000. In contrast, average den- 
tal expense of the $10,000 and over income 
family reporting some dental expenditures is 
only 3..3 times that of the $1,000 to $2,000 in- 
come family. 

IVithin these averages there is considerable 
variation depending on the age of family mem- 
bers and family si7.e, as well as other charac- 
teristics. 

Age Differentials 

The pattern of age differentials in dental 
spending for urban residents is similar to that 
obtained by the Health Information Founda- 
tion in its 1952-53 survey of both rural and 
urban families (6). Dental charges in the 
Health Infoi’mation Foundation study aver- 
aged $10 per person, with a high of $14 per 
pei’son 35-54 j^ears of age and lo-ws of $4 per 
person 65 years of age or older and $1 per per- 
son under 6 years of age. In the Public Health 
Service study, limited to urban residents, the 
high is $13 for those 19-44 years of age, and the 
loAV is $2 for children under G (table 3). The 
average expenditure for urban pereons 65 and 
over in the Public Health Service study is $6, 
compared with the Health Information Foim- 
dation average of $4 in both urban and rural 
areas. (Tiie percentage distributions by age 
group of the Public Health Service sample, of 
the urban population, and of dental ex^Jendi- 
tures are given in table 4.) 


Table 3. Average out-of-pocket expenditures 
per person for dental care and for all med- 
ical care, by age group, urban population, 
1950 


1 

Age group (years) 

Aveni) 

OXpCM 

Amount. 

xo dental 
ulilures 

Percent 
of total 
medical 
expendi- 
tures 

Total 
medical 
oxpendi- 
‘ tures ‘ 

All age groups 

i 

- $10 

15. 2 

2 $05 

Under G 

2 

0. 1 

29 

C-IS 

10 

28. 5 

35 

19-44 

13 

17. 4 

72 

45-04 

11 

12. 1 

93 

G5 and over 

6 

7. 2 

83 


' Including health insurance premiums and dental 
expenditures. 

- Averages adjusted to Bureau of Labor Statistics 
aggregate medical care expenditures per con-sumer unit 
and 91-city distribution of e.xpenditures by class. 

T\4nle dental expenses account for 15 percent 
of total medical care expenditures of all urban 
residents, they account for 28.5 percent of the 
total medical spending for tliose G-18 j'ears of 
age (fig. 1). Dental expenses account for about 
7 pei'cenfc of total medical spending of persons 
65 and over and for only 3 percent of expendi- 
tures of those 75 and over. 

Tliese averages reflect the appreciable pro- 
portion of persons in each age group who bad no 
dental expenses during the year. Almost 70 
percent of urban residents of all ages incurred 
no dental expenses. Excluding children under 


Table 4. Percenfage disfribution of urban pop- 
ulation and urban out-of-pocket dental ex- 
penditures, by age group, 1 950 


Age group (years) 

Percent of urban 
population 

Percent of 
dental 
expendi- 
tures 

In 

Sample 

In 

United 

States 

All age groups 

Under G 

6-18 

100. 0 

i 

100. 0 

100. 0 

12. 7 
19. 1 
38. 3 

1 21. 3 

8. 6 

11. 9 
17. 6 
41. 1 
21. 3 
8. 1 

2. 3 
19. 3 
48. 8 

1 24. 3 

5. 3 

19-44 . 

45-64 

65 and over— 
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Figure 1. Dental expenditures as percentage of total out-of-pocket medical care expenditures, by 

age group, 1950. 


All ages 


Under 6 


6-18 

19-44 

45-64 


65 and over 



G yeai-s because dental services are nsuallj" not 
initiated until the child reaches 3 or 4 years of 
age (7), the proportion of persons reporting no 
dental expenses increases from CO percent for 
those 6 through 44 years of age to 87 percent at 
ages 65 year’s and over (table 5 ) . 

Concentration in Expenses 

Not only is the proportion of families pur- 
cliasing dental services substantial!}" liigher in 
the upper income groups but a large part of all 
dental expenditures is accounted for by the 


spending of a small part of the population. F or 
all age groups combined almost half of the 
dental expenditures are made by individuals 
spending $50 or more a year for dental care. 
The concentration of expenses difl’ers consider- 
ably by age: In the 6-18 age group only 30 
percent of dental e-xpenses are in amounts of $50 
or more, and in the 45-64 age group almost tAvo- 
thirds of the exi^enses are aboA'e $50 per year 
(table 6) . 

.^\Jthough a smaller j^roportion of the lu’baii 
population m the upper age groups incurred 
dental charges, a large part of their dental bills 


Table 5. Percentage distribution of persons in each age group by amount of out-of-pocket dental 

expenditures, urban population, 1950 



Age group (years) 

Dental expenditures 

All ages 

Under G 

6-18 

19-44 

45-64 

Go and 
over 

Total 

100. 0 

100. 0 

100. 0 

100. 0 

100. 0 

100. 0 


69.5 

91. 4 

60. 4 

60. 5 

73. 8 

86. 7 

SI $49 - 

25. 7 

8.3 

36.4 

33. 0 

19. 7 

9. 6 

S50-S99 - 

2. 6 

(0.3) 

2. 4 

3. 9 

2. 5 

1. 4 

Si00-$199 - - 

1. 6 

0 

.5 

1.8 

3. 0 

1. 8 


. 6 

0 

. 3 

. 8 

1. 0 

. 0 









Note: Figures are shown in parentheses when tlie product of the percentages and tlie unweighted count of 
persons in the sample in the giA-en age group is less than 10 . 
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■igure 2. Percentage distribution of dental expenditures by size of expenditure and age 

group, 1950. 


I ages 


ider 6 


■18 


>-44 


5-64 


5 and over 




$1-49 


$50-99 



$100 ■§■ 


was made up of annual bills of $100 or more 
or even $200 or more (fig. 2) . About 1 percent 
of children 6-18 3'ears of age incurred dental 
charges of $100 or more, and the charges in 
these amounts accounted for 16 percent of the 
total dental spending for this age group. B.v 
way of comparison, about -1 percent of persons 
45-64: j’eai-s of age incurred annual dental 
charges of $100 or more, but their bills repre- 
sented more than $1 out of each $2 of the total 
dental spending of urban residents of those 
ages. Their charges of $200 or more represent 


more than $1 out of each $5 spent by those 
45-64 j'eai's of ago. 

Difi'erences in spending patterns reflect in 
part differences in the nature of dental care 
needs associated with age. The large dental 
bills are of lesser importance in dental spending 
for children under 19 years of age than in 
dental spending of the middle or upper ages. 
More tlian 90 percent of the dental expenses for 
children under 6 years and about 70 percent of 
tbe dental expenses for children 6-18 years are 
in amounts less than $50 ; only 10 percent of the 


Table. 6. Percentage distribution of out-of-pocket dental expenditures of each age group by amount 

of expenditures, urban population, 1950 


Age group (years) 


Dental expenditures 


Total-. 

$1-S49 

S50-$99 

S100-S199 

$200 and over 


All ages 

Under 6 

6-18 

19-44 

45-64 

65 and 






over 

100. 0 

100.0 

100. 0 

100. 0 

100. 0 

100. 0 

50. 6 

91.2 

70. 9 

51. 0 

34. 1 

.30 9 

15. 5 

• (8.8) 

13. 2 

18. 3 

12. 8 

13. 8 

18. 7 

0 

5. 9 

16. 6 

31. 2 

34 9 

15. 2 

0 

10. 0 

14. 1 

21. 9 

20. 4 


Note: Figures are sljown in parentheses when the product of the percentages and the unweighted count of 
persons in the sample in the given age group is less than 10. bm.eu counr 01 
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charges for those G-18 are in amounts of $200 
or more. Preventive dentistry at preschool 
ages may help to reduce that 2 :>art of these ex- 
penses attributable to dental neglect. 

Trends in Spending 

Estimates of dental exfienditures }3ublished 
each year by the Office of Business Economics 
of the Dejrat'tment of Commerce indicate that 
the share of total medical care spending rejr- 
resented by dental expense has decreased (5, 0) . 
In 1929 dental exj^enses reiirescnted IG 2 :)ercent 
of i^ersonal medical care expenditures ; in 1950, 
10 jjercent; and in 1956 (the latest year for 
which data ai-e currentl}’ available), about 9 
percent. Household survey data similarly in- 
dicate some but not as marked a decline in the 
share of medical si^ending going for dental 
services. This decline is attributable in 2 >art at 
least to the I’educed dentist-poinilation ratio. 

In the survey data of the Committee on the 
Costs of Medical Care for 1928-31, dental care 
X'ei^resented about IS ixercent of total jxrivate 
medical spending. The Health Inforjnation 
Foundation survej’ indicates that about IG per- 
cent of gross medical charges Avent for dental 
services in 1952-53. The Bureau of Labor Sta- 
tistics data indicate that 15 percent of out-of- 
pocket medical exjxenses of urban consumers 
went for dentistry in 1950. 

Dental sjxending jxer ixerson increased during 
the 20-j'ear period from $6.41 for cities of 5,000 
and over population in 1928-31 (iOa) to $10 
for ui'ban areas in 1950. HoweA'ei’, medical e.x- 
jrenses per jxerson increased more. In 1928-31 
the city average per jjerson was $30.90 (lOh ) ; 
in 1950 the city resident average was almost 
$65. (These figures are in current dollars for 
the year in which they were reported.) 

It is not surprising in Anew of the increased 
complexity of medical care, the number of new 
tyjres of professional and paramedical skills 
comprising the “medical care package,” and the 
spread of prepayment coverage that dental ex- 
penditures har^e declined somewhat in relation 
to total medical spending. 

Utilization of dental services has increased 
somewhat. In 1928-31, 74.4 percent of persons 
in cities of 100,000 or more population and 78.5 
percent of persons in cities with populations of 


5,000 to 100,000 incurred no exjxenses for dental 
care (lOo). In 1950, 69 percent of urban resi- 
dents rejxorted no dental expenses. This is re- 
markably little improA^ement in utilization 
Avhen account is taken of the ty^xical jxattern of 
dental spending in relation to income and the 
rise in aA’-erage family income since the survey 
of the Committee on the Costs of Medical Care. 
(Factors other than income — education and so- 
cial status, in particular — influence utilization 
of dental services, but this study proA'icled infor- 
mation only on the relation to income.) Typi- 
cally, dental spending, both in the percentage of 
ixersons incurring dental expenses and tlie aA^er- 
age amount of expenses, rises Avith family in- 
come. has the rise in ijxcome levels and 

improA'ed distribution of income among families 
not been reflected in a more substantial imjxrove- 
ment in use of dental seiudces ? Similarly^ why 
has the increased urbanization of the popula- 
tion 3)ot resulted in substantiallj’^ increased den- 
tal care? Part of the 2 >i’oblem may lie in the 
lack of com23arability of the survey data and in 
the inadequacies of famil 3 ’' re 2 >orting in the 
medical expenditure suiweys. In part it may 
be attributed to the decline in the ratio of den- 
tists to population. 

Tlie National Health Sun'ey noAv under wa}" 
Avill provide data for evaluating utilization of 
dental services among the general 2 Jopulation 
in both niral and ui’ban ai'eas. This survey', 
moreover, Avill provide data on the tjqies of 
dental services used by diflerent groups in the 
jiopulation. 
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films 


laborafory Diagnosis of 
Ringworm In Animals 

I. Microsporum Infections 

II. Trichophyton Infections 

35-mm. filmstrip, color, sound, 8 minutes, 
47 frames and 12 minutes, 60 frames, 
respectively, 1957. 

Audience: Veterinarians, physicians, and 
mycological laborotory technicians. 



Microsporum gypseum macroconidia. 


The clinical features of Microspor- 
um and Trichopliitton ringworm in 
animals are described, followed by 
demonstrations of methods for ex- 
amining the animals with the Wood’s 
light and for collecting specimens for 
laboratory study. 

The laboratory methods consist of 
examining the clinical materials, 
inoculating culture media, and in 
case of Microsporum identification of 


tile two important species cants and 
PUPSCiim and of Trichojihj/ton, mcn- 
iaiirophjitc.s, ctjttinum, vcrriicosum, 
and gaUinae. 

Tlie mode of transmission of infec- 
tions from animal to man and the 
appearance of the infections in man 
are illustrated. 

These films are available on short- 
term LOAN from the Communicable 
Disease Center, Public Health Serv- 
ice, 50 7tli Street NE., Atlanta 5, Ga., 
and by PURCHASE from United 
■World Films, Inc., 1445 Park Ave- 
nue, New Pork 29, N. 1'. 


“Anyone for Nursing?" 

16-mm. filmograph, color, sound, 17 
minutes, 1957. 

Audience; Schools of nursing, nursing 
oiganiiaUons, and high school coreer 
guidance groups. 

This filmograph covers in detail 
nursing activities and opportunities 
in Public Health Service hospitals, in 
the Indian and international health 
programs, in research nursing at the 
National Institutes of Health, and 
public health nursing programs 
generally. 

The story is presented in a light, 
gay manner throughout, with an oc- 
casional cartoon and simple anima- 
tion. 

This film is available on short-term 
loan from the Recruitment Branch 
of the Division of Personnel, Public 
Health Service, AVashington 25, 


D. 0., and by PURCHASE ($00 per 
print) from the Communicable Di- 
scasc Center, Public Health Service, 
50 7th Street NB„ Atlanta 5, Ga. 

Child Care Problems of 
Physically Handicapped 
Mothers 

16-mm. film, color, sound, 30 minutes, 
1957. 

Audience: Professionol personnel and 
lay people interested in problems of 
the handicapped mother. 

The film, made in 8 different 
homes, shows the problems of 1 nor- 
mal mother, 3 wheelchair mothers, 1 
amputee mother, 1 mother with mus- 
cular weakness, 1 using a crutch, and 
1 with a leg brace. It points up the 
need for expanding programs to in- 
clude more of the 10 million handi- 
capped homemakers in the United 
States. 

It was produced by the School 
of Economics, University of Connec- 
ticut, in cooperation with the Con- 
necticut Team Approach Committee 
on Research Demonstrations and 
Workshops Concerning Physically 
Handicapped AVomen, and the Office 
of Rehabilitation, Department of 
Health, Education, and AA^elfare. 

Address inquiries on borrowing 
and purchase to Audio Visual Cen- 
ter, University of Comrectlcut, 
Storrs, Conn. 
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Biennia! Conference of State and Territorial Dental 
Directors with the Public Health Service and the 
Children’s Bureau, Washington, D, C., June J9~2L 
1957. 


Dentaf Services for Special Groups 

CONFERBNCB REPORT 


D ENTiUj C^\jRE services for the indigent, 
the mentally retarded, public assistance 
recipients, and otlier population groups Avere 
discussed by dental directors attending the Bi- 
ennial Conference of State and Territorial Den- 
tal Directors Avith the Public Health SeiTice 
and the Children’s Bureau held in Washington, 
D. C., June 19-21, 1957. 

Dental directors attending the conference 
Avere Avelcomed by Katherine B. Oettinger, chief 
of the Children's Bureau, and Dr. Lero}' E. 
Burney, Surgeon General of the Public Health 
Service. In a folloAving address Dr. John W. 
Knutson, chief dental officer of the Service, 
urged increased emphasis on the promotion of 
finoi'idation. He also pointed out that tlie 
changing trend in public health from infectious 
diseases to long-term illnesses Avill require close 
cooperation of the medical and dental profes- 
sions to acliieA’e ncAv jAublic health goals. 

One of the sessions of the confei'ence Avas de- 
voted to a series of table clinics on dental sta- 
tistics, dental hygiene, traineeships, Hill-Burton 
dental facilities, fluoridation and defluorida- 
tion, group payment plans, public assistance, 
and research grants. Summaries of the other 
discussions folloAv. 

Local Dental Clinics 

Local dentists provide the technical skills and 
local health officers set the policies for local 
health clinics in Georgia, according to Dr. Jolm 
E. Chrietzberg, director of dental health sen*- 
ice, Georgia Department of Public Health. In 


addition, consultants from local, regional, and 
State health departments take jAart in organ- 
izing and operating the clinics. 

One of the first steps taken by the department 
of liealth in deA'eloping a clinic is to ask the 
comimmitj' to set np an advisoiy committee. 
This committee is made up of several dentists, 
school people, represcntatiA'cs from the AA-elfare 
departjnejit, public health personnel, and repre- 
sentatives from the PTA, service clubs, and 
other groups mth specific interests in a serA'ice 
program. 

Chrietzberg said that the committee is asked 
to establish a means test, AA-hich is not dojie at 
the State level. The State health department 
generallj' advises the committee aiAd provides it 
Avith tlie methods that are being used in other 
communities. Committee members help raise 
local funds for transporting youngsters and 
maiiAtaining the clinic. They also help to buy 
supplies. “All this makes the community feel 
it is their clinic,” he said, “and consequently, 
the clinics are eftectiA'C and most likely perraa- 

JACAAt.'’ 

Of the 45,932 children admitted to the 116 
cluAics in Georgia, 16,000 received complete 
treatnseJit ; 29,932 I'eceired only partial treat- 
jnent, but AAiaAAy of these received total treat- 
lAACAAt of permanent teeth. The total cost of the 
program Avas $69,745. 

Payments by the clinic are modest, the dentist 
receiA'ing $5 and the assistaiAt $1 aAA hour. In 
Chrietzbei’g's opinion, the experience might 
well pi-ore heliAfuI some day iiA planning pre- 
pajmieiAt dental plans on a maintenance pro- 
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grain. Tlic clinical program has also encour- 
aged many donlisls (o do moi'c dental work for 
children. 

Indigent Care in Maryland 

Private dental otlico treatment, for indigents 
provided by the Maryland medical care pro- 
gram was described by Dr. Edward Daveiis, 
deputy director of public health, Maryland 
State ITealth Department. Presumably pro- 
grams of this kind can be developed in nearly 
all Stales, he said, citing the amendment of the 
Social Securit}- Act of last year which will pro- 
vide medical and dental funds to States for 
four categories of public assistance : old-age as- 
sistance, aid to the perinanentl,y and totality dis- 
abled, aid to dependent children, and aid to the 
blind. In most States the funds will be admin- 
istered b 3 " welfare departments. 

In the cleft-palate program, the clinic ap- 
proach is integrated because the problem is not 
limited to cosmetic or plastic surgery, but in- 
volves communication aird dental as well as 
medical and audiological problems. The pro- 
gratrr is operated jointly bj"^ the State health 
department, the Johns Hopkins Urriversity 
School of j\Iedicine, and the Universitj' of 
^lar^'land Deirtal School. 

Davens concluded with the hope that there 
would be a continuing emphasis oir the fluorida- 
tiorr of public water supplies in Maryland. 
“Todaj",'’ he said, “85 percent of our people who 
use central water supplies drink fluoridated 
water.’’ 

The Mentally Retarded 

In Pennsjdvania, if an agency bears the cost 
of providing dental treatrnerrt to mentallj' re- 
tarded and cerebral palsied children who are 
indigent or if the dentist gives free treatment 
to such patients, the State health department 
will pay for hospitalization of patients reqitir- 
ing general airesthesia or special techniques ap- 
plicable onlj^ iir a hospital. According to Dr. 
Linwood G. Grace, director, division of dental 
health, Pennsylvania Department of Health, 
who described the program, very few dentists 
would accept mentalty retarded and cerebral 
palsied children at the outset. There was a 
great need to improve the dentist’s knowledge 
of the necessary technique. 


Willi Ihe cooperation of the Unhmrsity of 
Pennsylvania in Philadelphia and the Univer- 
sitj' of Pillsburgh, three training courses W'ere 
conducled to teach practicing dentists the re-, 
quired special techniques. The courses were 
highlj’’ successful, he said, and will probably be 
repeated as the program grows. 

Children’s Bureau Program 

The $1 million earmarked b.y Congress for 
special projects and services for mentally re- 
tarded children in fiscal jmar 1957-58 is being 
used bjf the Children’s Bureau for demonstra- 
tions or pilot programs in 24 States, reported 
Dr. Arthur J. Lesser, director, Division of 
Health Services, Children’s Bureau. These pro- 
grams, wliile providing clinical services, em- 
jihasize treatment of the more severely re- 
tarded and j'ouiiger children. The medical or 
clinical components are basic, but a team ap- 
proach integrates the services of a physician, 
social worker, and psychologist. 

“Only 10 percent of retarded children are in 
institutions,” Lesser said. “Most parents want 
to keep their children at home, but they need 
help if thej' are going to do a good job.” 

In 1955, some 278,000 children received 
services from physicians under this program. 
About half of these children have an orthopedic 
handicap, and the rest have various conditions 
such as heart disease, cleft palate, epilepsy, and 
cerebral palsy. The increase in the numbers of 
children in this program since about 1940 has 
been lai-gely in the nonorthopedic groups. 

Lesser explained that treatment of the crip- 
j)led child has moved awa 3 ' from the almost ex- 
clusivel 3 '^ orthopedic and plastic surgery pro- 
grams to one which is becoming a pediatric 
program for children with long-term illnesses 
or ph 3 'sicall 3 ^ handicapped conditions. 

A considerable amount of program funds goes 
into training of all sorts : dentistry, maternity 
care, public liealth, audiolog 3 q and so on. 

Public Assistance Programs 

Discussing dental care for public assistance 
recipients. Dr. Thomas B. McKneel 3 '^, medical 
consultant. Bureau of Public Assistance, Social 
Security Administration, outlined the four 
categories of “needy’’ persons covered b 3 ' Fed- 
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ei-al aid to States: pei-sons G5 years of age and 
older; persons who are blind; dependent chil- 
dren; and persons who are permanentlj' and 
totally disabled. 

These four groups in Januaiy 1957 included 
more than 5 million indiA'iduals who receiA’ed as- 
sistance amounting to over $227 million. 

Tile primary purpose of public assistance, he 
said, is to help needy people secure the basic 
necessities for living, such as food, shelter, 
clothing, and other items. The Bureau of Pub- 
lic Assistance has long recognized medical care 
as one of the basic necessities, and Federal 
matching funds within the maximum have been 
available to the States. 

Before 1950, matching mone}' was available 
only for unrestricted payjnents to the i-ecipiejits. 
Ainevrdments to the law in 1950 permitted Fed- 
eral sharing in jjayments made directly to ven- 
dors of medical services. The 195G amend- 
jiients established a separate matching formula 
for medical expenditures. This formula makes 
available to States a monthly amoiznt not in 
excess of one-half of $G times the adult recipi- 
ents in each category and $3 times each child 
included in the aid to dependent children cate- 
gory. Money under this foi'jnula is granted to 
States on the basis of the amoimt expended each 
month. Eacli categoiy is a separate program 
with separate fiscal accounting. Thus, funds 
unexpended in one are not transferable to an- 
other category. 

Dental care comes within the broad definition 
of medical care. A 191G studj'^ of medical care 
in public assistance showed that out of each 
dollar spent, dental care accoimted for 3 cents 
in tlie old-age assistance category; 12 cents for 
aid to dependent children ; and 9 cents for aid to 
the blind. Tlie proportion of tlie caseload re- 
ceiving dental care during the 1940 stud 3 '^ period 
bj^ category was, respecti^'elj', 1.4 percent, 4.8 
percent, 2.5 percent. There was no program for 
aid to the permanentlj’ and totallj'^ disabled. 
Although the figures are old, McKneelj' said, 
thej' do show there was some dental care in the 
program and that there was recognition of the 
o-reater need amona: children for dental care. 

The Bureau of Public Assistance, he con- 
tinued, does not require a State to include medi- 
cal care in its plan. It is a State option to pro- 


vide none, little, or much medical care. Because 
there is little expensive long-term medical care 
in the aid to dependent children caseload it is 
expected that more funds will be available for 
dental care. States are being urged to give 
consideration to expanding dental care for chil- 
dren. Professional guidance in tliis area is 
needed, IVIcKneely feels. 

Vocational Rehabilitees 

The goal of the State program of the Office 
of Vocational Kchabilitation is restoration of 
jfiiysicall^’^ handicajqjed adults to gainful em- 
2 >lo.yjnent through j^rovision of ajjproijriate 
medical, dental, social, and educational services, 
stated Dr. Samuel S. Herman, acting medical 
director, Ollice of Vocational Eehabilitation. 
Although data are scanty, there is evidence that 
particii^ation bj’’ dentists in this 2 )rogi’ani has 
been little more than minimal, desinte the sub- 
stantial growth during recent years in State, 
Federal, and private funds for vocational re- 
habilitation. 

IVell-defined circumstances luider which den- 
tal defects may be considered vocationally 
handicapping are the disabilities of joersons 
with cleft palates or of tliose who have had 
extensive facial surgery for removal of a malig- 
nanej'. In these instances, Herman said, un- 
intelligible sjjeech, cosmetic deformity, and 
inabilit}' to eat ma}’’ be substantial emplojunent 
handicaijs. In such cases, the dentist is called 
Hi>on to 2 >rovide services ranging from 02 )erat- 
ing 2 rrocedures to providing complex prostheses 
and a232fiiances. 

In other instances, the defects nia}’ Jiot of 
themselves re23resent a substantial em 2 )lo 3 ’ment 
handicap, but ma 3 '^ clireetty contribute to the 
se^'erity of another condition which hinders em- 
ployment. He gave as an example sevei’e 
peripheral facial pai'^lysis traceable, in the 
opinion of the e.xamining neurologist and den- 
tist, to a dental focus of infection. 

A more frequent need for dental services in 
the vocational rehabilitation 23 rogram arises in 
comiection witli an emplo 3 unent handica23 stem- 
ming from multi23le disabilities. If a combi- 
nation of disabilities makes it im230ssible for 
the individual to work, it ma 3 ’ be necessary to 
provide corrective measures, including compre- 
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honsivo dcntul oiuv, (o l)rinjj; about, a stale of 
health coiulucive to satisfactoiy fuiictioniiig on 
the job. 

Slate ajreneies are encouraged by the Federal 
ofliee not to establish arbitrary limitations on 
the types of dental services provided, nor on 
the amount of money cxi)ended for this pur- 
pose. 

'I'lie Ollice of Vocational Rehabilitation, Her- 
man concluded, also encourages a free choice of 
dentists and change of dentist, either at the i-e- 
qnestof the client or the dentist. 

Care for Handicapped Children 

Children vith such conditions as cerebral 
palsy, mental retardation, and muscular dystro- 
phy snll'er from the dental neglect and poor 
care that prevails in many parts of the vorld, 
according to Dr. Manuel IM. .iVlbnm, research 
associate in oral jjathology, University of 
Pennsylvania School of Dentistry. lie main- 
tained that recognizing the existence of such 
dental conditions in these children and the fact 
that poor dental health is closel}' related to the 
overall phj’sical health of the child should be a 
prime concern of the dental profession. “Den- 
tists have been somewhat reluctant and indif- 
ferent in their treatment of these children. 
The fear of inflicting injury to themselves, as 
well as to their patients, is caused by their lack 
of information on the medical backgrounds of 
the children.’’ 

The necessities of everydaj' living is an im- 
portant part of the child’s motivation and in- 
tegration into normal life. The desire and 
willingness of these children to learn and the 
competitiveness thej^ exhibit makes one realize 
the deep feeling thej^ have for recognition. 

The_y should receive the same dental care as 
our own children, Album said. Primary teeth 
should not be injudiciously extracted, but 
should be allowed to follow normal growth pat- 
terns. Badl}’ decayed teeth, loss of teeth, and 
severe cases of malocclusion restrict the pi'og- 
ress of speech in these children. 

According to Album, there is no such thing 
as an untreatable child, no matter how severe 
his phj'sical or mental condition might be. 
With toda3''’s modei-n methods one can insure 
good, thorough dental treatment. Because of 


the child's condition, it may become nece.ssary 
to adjust tlie approach and treatment to tlie 
individual patient. Cavity ])reparation and 
filling should generally cori’espond to the 
normal, dailj' routine. 

Clinical procedures sliould be attempted in 
the dental office witliout the use of medica- 
tion, he said, since tliis procedure enables the 
dentist to become better acquainted with the 
child and his condition. Local anesthesia can 
be given for cavity preparation as well as for 
single extractions. If it becomes impossible 
to work under normal means, the patient can 
be given one of the muscle relaxing agents or 
premedication. If all of these measures fail, 
then tlie child should be admitted to the hos- 
pital. 

After the cliild lias received a thorough phys- 
ical examination and been found suitable for 
general anesthesia, all of the dental woi’k can 
be done at one time and the mouth completely 
rehabilitated. Following this technique, per- 
sonalities often improve rajiidty and children 
who were difficult to Avoi’k with in the dental 
office become e.xcellent patients. The technique 
enables the dentist to establish a starting point 
for future dental needs. iUbmn warned 
against the dentist’s use of this method as a 
crutch or tool to slougli off his obligations to 
the child. It should only be used as a last 
resort Avhen other iirocedures fail, he said. 

“Children with a handicap must be respected 
as individuals, so that they can attain their 
rightful place in society, he concluded.” 

The Dental Profession 

Dr. J. PI. Eshleman, chairman of the Amer- 
ican Dental Association’s Council on Dental 
Plealth, reviewed the guiding principles set by 
the association to aid its agencies in develop- 
ing dental care programs operated under the 
auspices of the Federal Government and to 
assist constituent societies in developing spe- 
cial programs giving dental care to specific 
groups. 

In these programs, the dental profession has 
established dentistry as a basic health service 
in the health programs of the Uation and has 
attempted to integrate dental care into general 
health care. The development of health pro- 
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grams for pei'sons Avith mental and chronic 
illnesses and the expansion of hospital facili- 
ties for the care of such patients are accompa- 
nied bj' a growing recognition of the need for 
complete dental departments in all types of hos- 
pitals. Chronic illness programs, added Eshle- 
man, must provide for the homebound patient 
who does not require hospitalization but who 
does require dental care. 

He noted that emphasis in healtli program- 
ing has shifted from the indhddual to the 
group. Consequently, tlie profession’s expand- 
ing knowledge and sidll in the management of 
dental disease must be adapted to the socio- 
economic envii'onment of patients, the study of 
which demands the aid of other sciences such 
as sociologjn Furthermore, the future of den- 
tal practice depends on fuller use of the special- 
ized resources of business administration, pro- 
duction technologjq and production efliciency. 

Eshelman pointed out that there is a trend 
toward the development of man.y different 
forms of group dental practice. Efforts are 
being directed toward the goal of eliminating 
the heavy burden of costs for dental health 
services. An essential and accompanying effort 
must be made to strengthen the capacities of 
the State and local dental societies and dental 
components of health departments. 

Denial Resource Studies 

“Effective resource studies are not limited to 
counting heads and viewing with alarm the 
shortages in personnel which the count reveals,” 
said Dr, Walter J. Pelton, chief of the Division 
of Dental Resources, Public Health Service. 
These studies, he asserted, must explore any 
areas of activity directly or indirectly affecting 
dentisti-y’s efforts to protect and improve 
America's oral health. The Division of Dental 
Resources makes a continuing effort to do this, 
as indicated by its acth’-ities in the last fiscal 
year. 

Pelton cited the division's studj^ in 1956 of 
requirements thi-ough 1975 for dentists and den- 
tal hygienists in 11 western States, Alaska, and 
Hawaii. Prepared for the Western Interstate 
Commission for Higher Education, the book- 
let entitled “Dental Manpower Requirements 
in the West,” was published by the commission 


in July 1956. A similar study of 16 southern 
States Avas conducted in cooperation AAutli the 
Southei’u Regional Education Board, wliicli is 
planning its publication. These studies and 
tAVo others now in the initial stage— one cover- 
ing Row England and the other, all 48 States— 
will provide a Avoi-king base for long-range 
plajining needed to ofl’set the decline in dentist 
supply. 

In education, said Pelton, the diAusion com- 
pleted a survey of characteristics, finances, and 
practice plans of dental and dental liygiene stu- 
dents in cooperation Avith the Council on Den- 
tal Education of the American Dental Associa- 
tion. Originally published in the association’s 
journal, it has been reissued as a pamphlet en- 
titled “Hoav Students Finance Tlieir Dental 
Education.” Tavo additional articles, “The 
IlA’gienist as a Student” in the Joxtrnal of the 
American Dental Tlygienists’ Association, Oc- 
tober 1956, and “Costs and Income Sources for 
Dental Students” in Pvl)lic Health Reports, 
May 1957, are based on the survey, and another, 
containing added information on loans and 
scholarships, is in preparation. 

Pelton then described Iavo major research 
programs in educational methods which Avere 
also begun in 1956, The first is a pilot project 
to determine the best techniques for training 
dental students to work with chairside aides. 
Although it is onty in its first year, 3 of the 5 
schools signing cooperative agreements have 
started active training projects. Probablj' 
moi’e schools can be expected to participate in 
the future. The second program, a study of 
dental assistants and their jobs, will augment a 
joint project of the American Dental Assist- 
ants’ Association and the American Dental As- 
sociation concerned with training courses for 
assistants and accreditation standards. Both 
of these programs are designed to aid develop- 
ment of better curriculiuns and training meth- 
ods and to iDi’omote more efficient use of 
professional skills, integral parts of resource 
jffanning. 

One of the Public Health Service series of 
manpower surveys, entitled “Health ManpoAver 
Source Book, Section 8: Dental Hygienists,' 
has been completed by the dhdsion. Pelton 
feels that it is ]Arobably the most complete 
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analysis of ciuTenl professional status, avail- 
ability, and future need for denial hygienists. 

Prepaid dental cave, expected to have a great 
impact on dental demand, is a long-term re- 
search program. Two conferences Avere held, 
the first with prepayment executives, health 
economists, and dental leaders, and the other 
with health insurance company representath-es; 
others are in the plajining stage. A report en- 
titled “I’redict ability of Dental Care iSTeeds of 
Adults” Avas published in the Journal of the 
American Dental Association^ June 195G, and 
two others, “Dental Experience of the St. Louis 
Labor Health Institute" and “Utilization Pat- 
terns of Free Clinic Facilities by Two Popida- 
tion Gi-oui)s," are in progress. These studies, 
analyzing various types of utilization, chair- 
time, and need patterns in gronp citeies, should 
provide important facts in an area for which 
available data are limited and unsatisfactory, 
said Pelton. 

Also in prej)aration is a catalog of all exist- 
ing prepayment plans with details of organiza- 
tion, eligibility rules, coverages, and rates. 

He then listed the projects which may be 
included in the division's future reseai’ch in 
prepayment j^lans : 

• An extension of the study of utilization 
patterns in the Group Health Association den- 
tal clinic, IFashington, D. C. Supplementing 
a 1954: report entitled “Comprehensive Dental 
Care in a Group Practice,” it will emphasize 
long-term seiwice demand patterns. 

• The organization and operation of State 
dental service corporations to study ways bj'^ 
which such a corporation serves as intermediary 
betAveen dentists and groups seeking dental 
care. 

• The organization, opei’ation, and implica- 
tions of postpayment dental plans. 

“Because of the nature of its research,” Pel- 
ton said, “the Dteision of Dental Eesources 
needs and has always receiA^ed the interest and 
cooperation of leaders in many fields. That 
this interest has not died with the publication 
of our studies but is instead being translated 
into intelligent and forward-looking action, is, 
after all, the real achievement of the year’s 
Avork.” 


Fluoride Effects on Toofh Surfaces 

A study comparing benefils to indiAudu.al per- 
manent Iceth Avlien lluoridc ingestion starts at 
birtli and at A’arious ages Avas described by 
Grace C. Scholz, stati.stician. Division of Den- 
tal Public Health, Public Health SerA'icc. Her 
report Avas preliminary (o preparation of the 
full results of tlie study for publication, she 
said. 

The study, made during 1944-5.5, Avas based 
on the results of 71,000 dental examinations of 
children aged 5-lG A\dth continuous residence in 
Grand Bapids and Muskegon, Mich., and Au- 
rora, 111, These children AA'ere grouped on the 
basis of their homogeneitj^ Avith respect to age 
and the length of time they had been drinking 
lluoridated Avaler. Data for each tooth si^ace 
of each group woro tabulated, arrd standard 
statistical measures Avere used for comi^aring 
groups. 

Fluoridation 

Cities treating their Avater Avith alum can 
noAv cut the cost of fluoridation at least two- 
thirds by using fluorspar instead of some other 
fluoride compounds, according to Franz J. 
Maier, chief of the Engineering and Chemistry 
Laboratory, Division of Dental Public Health, 
Public Health Service. 

Heretofore, fluorspar, the least costly of all 
fluoride compounds, could not be used for 
fluoridating Avater supplies, said Maier. It 
does not dissolve readily. This difficulty Avas 
overcome by the development of a fluorspar dis- 
solA^er. In feeding the fluonspar, an alum solu- 
tion dissolA^es the compound, Avhich is fed into 
the water by a solution feeder. 

Nonfluoride Hypoplasias 

The great majority of enamel hypoplasias 
commonly seen is not due to fluoride ingestion, 
reported Dr. Albert L. Russell, chief, Epidemi- 
ologj^ and Biometry Branch, hTational Institute 
of Dental Research, Public Health Service. 
Therefore, he maintained, care should be taken 
in excluding such cases AA’hen computing the 
community fluorosis index. Incoi’rect diag- 
nosis of nonfluoride enamel hypoplasias as 
fluoride-caused has caused confusion, among se- 
rious Avorkers in this field, as to the meaning 
and seA-erity of fluorosis. It has provided plan- 
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sible if spurious urguineuts agaiust fluoridatioji 
of coininuuitjr ■water supplies. 

Reports of the prevalence of nonfluoride 
enamel opacities differ and some of tlie differ- 
ences may be real, Russell said. Hurme re- 
ported one or more opacities in S3 percent of the 
childi-en in a ne-w England community ; Zimmer- 
man saw 3G percent in a Maryland grou]) : Sjm- 
rist found “white spots” in 19 percent of a jMor- 
wegian group; Parfitt reported a 50 percent 
prevalence in London children ; and Forrest, a 
TO 25ercent prevalence in children of Essex and 
Surrey; both Davies and Russell found such 
opacities in about 20 i^ercent of the children in 
Kingston, K. Y. Not one of these groiprs used 
a domestic water with more than 0.2 F, 


so that none of these opacities could have been 
due to fluoride ingestion. 

Both Davies and Forrest, Russell continued, 
make the jjoint that these common nonfluovide 
opacities are much more disffguriiig than tlie 
slight fleckings seen in communities with about 
1.0 p.p.m. F. In children of Essex and Surrey, 
Forrest found blemishes so severe that they 
would have been classified as moderate, had 
they been due to fluoride, in 17 of 2.59 cases. 

In this situation the obligation of tlie dental 
public healtli worker is plain : to learn to diag- 
nose these conditions in the field and to deter- 
mine their prefluoridation pinvalence and cliai- 
acter in order to avoid their being ascribed, post 
hoc, to change in the water sip^ply. 


Retirement Histories Studied 


The Social Security Administration is ask- 
ing 3,000 newly retired persons throughout the 
country to report over the next 12 years how 
they get along in retirement. 

Information obtained through a series of 
interviews with tlie older persons will he part 
of a long-range study to provide more infor- 
mation about the circumstances and problems 
encountered by social security beneficiaries in 
their later years. 

After the initial interviews in 1958, followup 
visits in the homes of the same people will be 
made at intervals of 1 or 2 years over a 12-year 
period to find out how their situation changes 
during retirement and the adjustments they 
make. The retirement experience of this 
group is expected to throw new light on the 
problems, interests, and capacities of older 
people generally. 

The initial interview's, ivhich will be con- 
ducted for the Social Security Administration 
by the Bureau of the Census, will cover the 
year before the interviewees apply for social 
security benefits so that the retirement his- 
tories can be developed from the beginning. 

The study rvill seek the following informa- 
tion from the 3,000 persons: 

• How many have sufficient income from 
their o^vn resources, including old-age and 
survivors insurance. 


• What they do if their financial resources 
become inadequate to meet their needs. 

• How their chief items of expense change 
as they get older. 

» What they do if they incur catastrophic 
medical costs. 

• How long those who were financially in- 
dependent at the start of their retirement re- 
mained so and under what circumstances they 
get support from their children, public assist- 
ance, or some other source. 

• Their attitudes toward their retirement 
and its problems. 

• What they think are their greatest unmet 
needs and how' these affect their adjustment to 
old age and retirement. 

A panel of experienced consultants con- 
ferred with the research staff of the Bureau of 
Old-Age and Survivors Insurance in w'orking 
out the questionnaire and advised on technical 
problems. The consultants were Dr. Gordon 
Streib, professor of sociology, Cornell Uni- 
versity; Dr. Ethel Shannas, National Opinion 
Research Center, University of Chicago; Miss 
Anne Geddes, Community Research Associates, 
Inc.; Dr. Nancy Bayley and Dr. Olive West- 
brooke Quinn, National Institute of Mental 
Health, Public Health Service; and Dr. Oswald 
K. Sagen, Public Health Service. 
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Forecast of Dental Service Needs 
in the South 

WALTER J. PELTON, D.D.S., M.S.P.H., and RUTH DEE BOTHWELL, B.A. 


T O ERASE tJie clifl'eraice betAvcen the ideal 
and the merely adequate in dental care is 
one of the greatest challenges in public health 
today. But since the ideal must wait iipon the 
practical, we are concerned with the more 
realistic goal of providing the dentists the 
South will need to meet the actual demand for 
dental care. 

This is not easy to do. State and regional 
boundaries are much more clearly defined on a 
map than they are in public health jjlanning. 
The problem wliich the South faces in provid- 
ing for the future dental health of its citizens 
is neither unique nor isolated. The dental 
manpower problem in Arizona is not only simi- 
lar to that in Alabama, but the manner in which 
Arizona solves it will affect Alabama’s an- 
swer too. A national shortage of dentists has 
developed — a shortage already limiting the 
amount of care which people who want it can 
get. 

Iffiis shortage dates from the earlj^ 1920’s, 
when improved standards of dental education 
resulted in the closing of substandard schools, 
and caused a sharp cut in enrolhnent. During 
the depression of the thirties, a further reduc- 
tion occurred. By the time AYorld AVar II be- 
gan, there were fewer dentists than thei’e were 


Dr. Felton is chief, and Miss Bothwell, public health 
research analyst, of the Division of Dental Resources, 
Public Health Service. The paper was presented 
in substantially the same form before the American 
Public Health Association, Southern Branch Meet- 
ing, at Asheville, N. C., on May 31, 1957. 


prior to 1930, onl}' about half as many students 
were attending dental school as in the mid- 
twenties, and not enough new dentists were be- 
ing produced to replace older dentists who had 
died or retired. AAnien large numbers of den- 
tists entered the service, the shortage was 
further aggravated. 

Persons-per-Dentist Ratio 

The years since the war liave seen expansion 
in training capacity and a rise in new dentists 
entering the profession. By 1955, nearly 3,100 
dentists were gi-aduated from the Ahation's 
schools — twice the number of the last prewar 
class of 1941. But the population has grown 
much more rapidly than has the supply of 
dentists. By 1955, the persons-per-dentist 
count had risen to 2,169 from 1,870 in 1940 and 
1.728 in 1930. AA^ith our larger population of 
1955, it would have taken nearly 19,000 more 
dentists than were then in practice to restore 
the 1930 ratio. 

Ratios in every region of the country are less 
favorable than in 1930, and, for some States, 
less favorable than in 1920. The States most 
affected by this adverse trend are those with the 
greatest population gains. Georgia, Louisiana, 
South Carolina, ATrginia, Delaware, Alary- 
land, AA’-est Virginia, and Texas have con- 
tinued to lose gi'ound, with current ratios con- 
siderably less favorable than those of 1940 or 
1930. Ill four of these States, the persons-per- 
dentist count is now higher than at any time 
in this century. In fact, the only State in the 
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South appreciablj' better off tlian it was in 1930 
is Arkansas, and the only State wliicli lias suc- 
ceeded in stabilizing tlie count at the 1930 level 
is Oklahoma. Both have been subject to heavj? 
population losses due to migration. In the re- 
maining Southern States, the 1955 persons-per- 
dentist counts ai-e considerabl}" better than the 
1940 ratios, but are not at the 1930 standard. 

Tlie South as a wliole, moreover, is still the 
least well supj)lied of any region, with only 1 
dentist for every 3,572 southerners in mid-1955. 
This is almost two-thirds more than the number 
of persons served by the average practitioner 
in the United States (fig. 1). Florida, with 
nearly 2,500 pei'sons per dentist, ranks first 
among the Southern States, but only 24th i]i the 
IsTation. The remaining Southern States oc- 
cupj’ 15 of the bottom 17 positions. At the end 
of the list is South Carolina with almost G,000 
persons per dentist, about 4 times the number 
served by the average dentist in one of the top- 
ranking States. 

Although dentists are no more unevenly dis- 
tributed in the South than in most regions of 
the country, maldistribution is especiallj' seri- 
ous because the overall supply of dentists is so 
limited. In the average metropolitan area, 
there is 1 dentist for every 2,200 persons. But 
in the smaller urban counties, there is only 1 for 
eveiy 3,000 persons, and in counties with no 


citj' of 10,000 or more population, the average 
dentist serves nearly 4,700 persons. In some 
States, pei-sons-per-dentist ratios in these less 
populous counties reach an average of nearly 
7,000. In Georgia, 1 in every 4 comities is with- 
out a dentist. 

Actuallj’, more ground has been lost than is 
indicated b}' ti-ends in jiersons-per-dentist 
ratios. Because so few dentists were added in 
the 3 ’ears before the war, we now have a large 
concentration of dentists in the older age 
groups. The proportion 55 jmars old and over 
about doubled between 1930 and 1950, and the 
jirojiortion reaching Co jmars of age nearly 
tripled. Bj’ 1950, about 1 in eveiy 3 dentists 
in the South was at least 55 j^ears old, and 1 in 
9 had reached G5 .years of age. As a result, 
nearly half of the 14,000 dentists now pi-actic- 
ing in the South must be replaced by 1975. 
Among the Southern States, Delaware, Florida, 
Louisiana, Oklahoma, and West Virginia face 
the most serious i-eplacement problems. 

Factors Affecting Demand 

These needs still represent only a fraction of 
the total number of dentists required in the 
future. The population is growing, incomes 
are climbing, and other changes are taking 
place to make dental care more accessible in the 


South 


Figure 1. 


Dentist-population ratios in the United States and in the South. 
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Figure 2. Proportion of urban population In the United States and in the South. 
Percent 
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future and more likely to be soiigiit than at 
present. The South, even though growmg less 
rapidly thaiv the rest of the country, has an 
annual increase in population of close to 680,000 
persons a year compared with air average of 

300.000 in the years before the war. Thus the 
equivalent of a new Dallas or a new Jliami 
emerges full grown each year. Conservative 
poijulation projections show that the South can 
expect to see about 610,000 persons added to 
its present population of about 50 million each 
year during the next 10 years, and then, in the 
following 10 years, when all the postwar 
“babies”' start having children of their own, 

825.000 a year will be added. By 197o these 
figures will mean 15 million new potential con- 
sumers of dental services in the Southern 
States. 

More important than growth, however, are 
changes taking place in the makeup of the pop- 
ulation. ITe are, for example, rapidly becom- 
ing a nation of city dwellers. And city folk 
find it less inconvenient to visit dentists than 
do their country cousins. Sloreover, city folk 
generally have jobs demanding a minimum 
standard of personal appeai'ance and have 
greater cash incomes to pay for dental sendees. 
The South is still mucli less highly urbanized 


than are other regions, but it is rapidly catch- 
ing up with the remainder of the country 
(fig. 2). In 1930, onfy 33 percent of all south- 
erners lived in cities; 23 percent less than the 
national average. Now an estimated 49 per- 
cent ai'e nrbanites, and the difference between 
the South and the country as a whole is only 
16 percentage points. By 19Z5, if the trend 
continues, the Southern percentage will be 
within 9 points of the national average. 

This change means that the rural population 
will shrink, and the 15 million new southern 
residents projected for 1975 will all have been 
added to the city population. As a result, in- 
stead of the 25 million urban residents of 1955, 
tliere will be 42 million in 1975, about 17 mil- 
lion more people living in towns and cities, sub- 
ject to all the subtle influences that naal^e urban 
residents the largest consumers of dental serv- 
ices. A good shave— perhaps upwards of three- 
quarteiu of the net increase in the population 
during this period — ^will be registered by the 
big metropolitan areas, tluis facilitating access 
to specialists’ as well as generalists’ services. 

Education for the average southerner will 
also be greatly increased (fig. 3) . We may as- 
sume that the percentage of southerners com- 
pleting liigli school will rise until by 1975 it 
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reaches t]ie level that in 1950 characterized the 
country as a whole. Apiiroxiniately 28 percent 
of all soiitliern adults between 25 and 65 yeai-s 
of age in 1950 had comi^leted high school. But 
less than a fifth of those 45 years old or over 
had done so. These will be replaced by better 
educated youth. And, of comsa, the Jiuniber of 
people i-eaching 25 years of age dm-wg the ne.\-t 
20 years will be very much larger than the num- 
ber leaving this age gi'ou}!, so that 4 in every 5 
l)eople added to the adult i)opulation be! ween 
1950 and 1975 Avill have finished high school. 
Consequently, by 1975. the proportion of high 
school graduates within the total gi-oup will 
have advanced to 4G percent from onl 3 ’ 28 per- 
cent in 1950. Probably an even greater proj)or- 
tional change will occur in those receiving col- 
lege training. 

This rise in education in the South will have 
far-reaching consequences: Adults in general 
and, more important, the parents among them 
are likely to have greater aiipreciation of the 
value of oral health thaji is the case toda 3 % 


Significantlj', the States most aiiected by new 
levels of education will be those in which these 
levels now lag most seriously : ^Mississippi, the 
Carolinas, Georgia, and Alabama. In States 
now at the top of the education scale, the luun- 
ber of high school graduates among the adult 
population will probably double by 1975, but 
more than triple in the low-ranking States. 

The ways in which southerners make a living 
are also changing in a way that spells greater 
future demands for dental care. The trend is 
toward better paying- occupations. Troles- 
sional and technical workers, proprietoi-s and 
matiagers of nonfarm businesses, and clerical 
and sale.s workers — the so-called white-collar 
gi-oups — accounted for more than two-thirds of 
all enq^loyment e.xpansion between 1940 and 
1950, although the}’ made up onlj’ one-fourtlv 
of the total work force in 1940. The number 
of clerical workei-s increased by about SO per- 
cent, and the professional and managerial 
groups and the sales group by nearlj" 50 percent. 

Skilled ci-affsjnen showed the second largest 


Figure 3. Current and expected portions of adult population with at least high school education, 

in each of the Southern States. 
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Figure 4. Average income in Southern States as percentage of United States average, for 1940, 

1955, and 1975 (projected). 

Percent of U.S, Average 
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gain of all, increasing by more than 70 per- Tlie shifting economic base of the I’egion has 
cent. The semiskilled occuijations, on the other been important in improving the economic 

hand, registered a 50 percent increase, -while status of the average southern citizen, so that 

the unskilled group gained but 11 percent. The he is increasingly able to meet the costs of 

farming occupations declined. dental care. 

To a great extent these changes reflect a A nationwide survey in 1953 by the Health 
nationwide pattern. In the South they were far Information Foundation showed that only 17 

more pronounced during the 19I0's than in the percent of tlie members of families with an- 

country as a wliole. They mirror the gradual nual incomes of less than $2,000 had any dental 

transformation of the region’s economic care Avitliin a year, compared with 57 percent 

character. of tliose from families with $7,500 or more. 

Southern industrial growth, both during and Dental expenditures in excess of $45 for the year 

especially since the Avar, has been significant, Avere reported by less than 10 percent of the Ioav- 

although the region is still more dependent income families, but by 40 percent of families 

upon agriculture tlian are other sections of the with higiier incomes. 

country. The percentage of the Southern Per capita income in the South has risen al- 
States’ income from agriculture Avas cut in half most steadily ever since 1930, in absolute terms 

betAveen 1940 and 1955. At the same time, the and as a percentage of the national aAmrage. In 

percentage increase in southern manufacturing the last prosperous year before the depression, 

output (as measured by value added to raw ma- per capita income was only 59 percent of the 

terials by fabricating and processing) was a national figure. By 1940, it had climbed to 64 

fifth larger than the national rate of increase percent and by 1955 to 76 percent. Projections 

for this period. Only Maryland, Forth Caro- of this trend indicate that by 1965 income in 

lina, Virginia, and West Virginia failed to out- the South will be only 13 percent below the na- 

pace the Nation during this period of phe- tional average, and by 1975, but 4 percent 

nomenal industrial growth. ^^rpen we apply this larger percentage for 
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1975 to an estimate of wiiafc income in the 
United States will be in 1975, the resulting 
change for the South is breathtaking. Pai-en- 
theticall}’, this national figure is based on pro- 
jections which alread}'^ appear conservative. 
Exjmessed in 1955 dollai-s, average 25ersonal in- 
come in the Nation will rise from about $1,850 
now to about $2,550 in 1975, an increase of about 
$700. Southern ijer capita income, however, 
will rise by $1,050, climbing from $1,400 to 
$2,450. 

lYhere incomes are already above the national 
average, thej' will tend to drof) as a ijercentage 
of the national figure. In most of the States, 
hoAvever, incomes rvill rise more rapidly than in 
the Nation and by 1975 will be a much higher 
percentage of the national total than they are 
today. By 1975, Delaware, Oklahoma, Mary- 
land, Texas, and Virginia will ham average in- 


comes exceeding the national figure. South 
Carolina will make the greatest progress 
(fig- 4). 

Future Manpower Needs 

With i^er cajrita income going up to nearly 
twice its curreiit level and the population grow- 
ing by some 15 million, the total income avail- 
able in the Southern States will increase enor- 
mousl 3 ’ by 1975. If we assume that these States 
will spend no greater share of that future in- 
come on dentists’ services than the}^ do today, 
the South will need apin-oximatelj" 16,000 addi- 
tional dentists by 1975. 

Yet toda}’ the South has fewer dentists in re- 
lation to income than anj'^ other region, even 
after full allowance is made for low educational 
attainment and the large rural 2302)ulation. For 


Figure 5. Current and projected need for dental services in the South. 
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iliis reason, it. is realistic to assume Unit luturo 
(leinnnd ivill at least equal that of 1955 in the 
averajre State and will more probably approxi- 
mate the average for the 24 top-ranking States, 
provided again that difl'ercnces in education 
and urbanization arc taken into account. 

To increase the dentist supply in each 
Southern State. suUiciently to meet the demand 
level existing in today's average State, nearly 

29.000 additional dentists will be required by 
19T5. 

However, to bring the dentist supply up to 
a level equivalent to the average among the 24 
top-ranking States today, a level adequate for 
meeting probable demands for service, about 

20.000 more dentists will be needed bj’ 1975. 
Add to these figures the 7,000 necessary as re- 
placements for those who die or retire and the 
results are staggering. 

At everj' level of estimate, Texas, Florida, 
Virginia, and Maryland account for approxi- 
mately half of the region’s entire requirements. 
Delaware and Soutli Carolina will have gi-eater 
proportionate needs, however. In these States, 
additions and replacements needed by 1975 to 
meet probable service demands are equal to 
about four times tlreir current dentist totals. 
Even Arkansas, Mississippi, Oklahoma, and 
Vest Virginia, with the smallest irroportionate 


needs, will have to attract times as many 
dentists by 1975 as thej'^ have norv. 

Estimates of fnture supply prepared 2 years 
ago by the Division of Dental Eesources, Pub- 
lic Health Service, indicate that the Soutlienr 
States will fall seriously short of these goals. 
In spite of cuiTcnt and pi-ojected expansion in 
training capacity, it seems unlikely that the 
region can build up its dentist sujiply suffi- 
ciently even to maintain the status quo unless 
training facilities are substantially increased. 

What the South can do to avert the acute 
shoi-tage of manpower is now under study by 
the Southern Eegional Education Board, set 
up and supported cooperatively by the South- 
ern State.s to further education opportunities 
of their youth. 

The manpower requirements presented here 
are really minimum requirements for attaining 
a standard of oral health that we ali’eadj" Icnow 
to bo far from satisfactory. Staggering as they 
may seem from a distance of 20 year's, the esti- 
mates of future needs are only a fraction of the 
dental force necessai^’’ to provide the southern 
people with the care that they should have. As 
realists, we accept the lesser goal of meeting 
demands for dental care, but we must intensify 
our efforts to stimulate people to seek the care 
they need. In dentisti'j' as in all health care, 
nothing less than the ideal can ever be adequate. 


Course in Epidemiology for Nurses 

Epidemiological principles, the role of the laborator-y in epidemiol- 
ogy, and the application of practical statistical methods to the prob- 
lems in field epidemiologj' will be studied in terms of current major 
communicable diseases from April 14 tlirough ilay 2, 1958, at the 
Communicable Disease Center in Atlanta, Ga. 

Those eligible for admission to the course are communicable disease 
nursing consultants, public liealth nursing supervisors, educational 
directors, qualified public health staff nurses, industrial nurses, in- 
structors in schools of nursing, and other nurses having supervisory, 
teaching, or consultant functions. 

Application forms and further information can be obtained from 
the Chief, Nursing Section, Epidemiology Branch, Communicable 
Disease Center, Public Health Sendee, 50 Seventh Street NE., At- 
lanta, Ga., or from the director of public health nursing of the State 
health departments. The closing date for acceptance of applications 
is March 17, 1958. 
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World Incidence 
Of Anthrax in Man 

Harold N. Classman, Ph.D. 

M ax and a Avide spectrum of animal hosts 
are susceptible to anthrax. Tlie disease is 
enzootic in many areas of the Avorld, Avitli con- 
comitant contamination of tlie soil in those 
areas. Tlie disease occurs in the economically 
important domestic animals — ^slieep, cattle, 
horses, goats, swine — and it is lai-gely from con- 
tacts AA'ith these animals or AA'ith industrial raAV 
materials deriA^ed from such animals (hail', 
hides, bristles) that man becomes infected. 

Existing revicAvs of the extent of anthrax in 
man throughout the Avorld (1, 2) hai'e definite 
limitations. The epidemiological monographs 
of Simmons and co-Avorkers (1) make Avhat are 
primarily qualitative references to the incidence 
of anthrax in a number of countries. A recent 
paper by Kaplan (2) Avhich Avas presented at 
the Symposium on Anthrax in Man held at the 
UniA'ersity of Pennsylvania in 1954 reports 
quantitatiA’e statistical data on the incidence 
of this disease but restricts its attention to the 
years 1951-53. A better appreciation of the 
Avorld distribution of antlirax in man can be 
obtained b}" consideration of epidemiological 
reports covering a longer period of time. This 
is true because a number of nations ^yhe^ein 
anthrax has been preA'alent in recent decades 
cui'rentljr do not submit epidemiological sta- 
tistics to the World Health Organization. 

The incidence of human anthrax in a number 
of selected countries has been tabulated for the 
period 192T-53 (see table) . The epidemiologi- 
cal data have been extracted from statistics 
published by the World Health Organization 
for the j^ears 1939-63 (S), and b.y the Health 
Organization of the League of Xations for the 
years 1924-38 {4-) , and computed as average ex- 
perience per year at 3-year intervals. 


Dr. Classman is assistant scientific director of the 
laboratories of the Army Chemical Corps at Fort 
Detrick, Frederick, Md. 


The incidence of human anthrax is probably 
correlated Avith the enzootic status of the dis- 
ease in the animal population of the country 
or, as in the United States, Avith the importation 
and industrial use of infected animal products. 
There is no necessary relationship betAveen the 
lAopnlation of a giA-en counti'y and the inci- 
dence of this disease. For example, the Cape 
Verde Islands, Avith a 2 > 02 >ulation of approxi- 
mately 148,000, has had from 52 to 105 cases 
per year foi- the last 4 years for AA'hicli statistics 
are aA'ailable (1950-53). Other examples of 
compai'atiA'ely small countries Avith a high in- 
cidence of human anthrax are Kenya AA’ith an 
experience of 200 to 1,000 cases per year in a 
impulation of approximately 6,000,000; and 
Portugal AA'ith an experience of 1,174 to 2,270 
cases 2 >er year in a 2 A 02 Aulation of apxAroximately 
8 , 000 , 000 . 

Inspection of the table rcA'eals that human 
anthrax is }jrevalent in Africa (French West 
Africa. Kenya, Euanda-Urundi, Tanganyika), 
South America (Argentina, Chile, Uruguay, 
Venezuela), Europe (Bulgaria, Italy, Portu- 
gal, Rumania, Spain, yugoslaA'ia), tlie Near 
and Middle East (Iran, Iraq, Turkej'), and 
Eurasia (U.S.S.R.). Only a feAv cases are 
being reported currently from North America 
and Oceania. 

It is interesting to note that, in countries 
Avhere the incidence of luunan anthrax is high 
and AA'here statistics are aALailable OA'er a num- 
ber of years, there is no evidence of aii}^ signifi- 
cantchange in the incidence ol anthrax over the 
30-3'ear period 102L-53. 

There appear to be adequate reasons to con- 
clude that the statistics of the international 
health organizations relatiA'e to the incidence in 
man of anthrax ai'e understatements of the ac- 
tual facts. Beasons for such a conclusion are : 

1. Communicable diseases in general are un- 
der-rejiorted. Among the factors that Avould 
be of 2 Aarticular im250rtance in considering the 
comtAleteness of the reporting of human an- 
thrax Avould be the accuracy of diagnosis of this 
disease. It has also been suggested that in 
countries Avhere the term “charbon ' is used for 
both anthrax and carbuncles, inaccuracies in le- 
2 )orting may result. 

2. This disease is 2 )revalent in manj^ coun- 
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tries wliicli do not observe (he most iulvancecl 
public lieabh practices (for example, various 
portions of Africa). Ecports from sucli coun- 
tries cannot be expected to represent tlie actual 
number of cases occurrine;. 

T). Anthrax is not a notifiable disease in many 
countries -where there are a priori reasons to 
believe it occurs with some frequency (for ex- 
ample. Afghanistan, Algeria. China, Czecho- 
slovakia, French "West Africa, and Iran). 


4. A significant percentage of cases of human 
anthrax go unrepoi-lcd even in countries -where 
public healtli standards arc liigh and -where 
notification of tlie disease is compulsory. For 
example, in the United States in fiscal year 195G, 
a total of 20 cases of human anthrax were re- 
ported to tlie National Office of Vital Statistics. 
The Epideniiologj" Branch of the Communica- 
ble Disease Center-, Public Health Service, has 
found and obtained surveillance data on nine 


Incidence of human anthrax in selected countries, 1924-53’ 


Place 

1951-.53 

1948-50 

1945-47 

1942-44 

1939-41 









1, 525(46) 

709(3.5) 

024(40) 

Capo Verde Islands - 

85(5) 
298(26) 
2 321(95) 
144 



359(40) 

’430(41) 

231 

525(49) 

715(84) 

361(55) 

Froncii IVest Africa - 


319 

58 

30 

Hungarv 




1, 82 ^ 27 ) 

132(1) 

1, 710 
597(30) 

639(15) 

107 

826 

297(9) 

2, 318(38) 
99(3) 
787(85) 
214(13) 


253(1) 

1, 119(13) 
807(27) 
1,384(13) 

157 

1, 223 
844(37) 
’2,270(35) 

Italv - - 


Portugal (mainland) 

Rumania-- 



1, 089(67) 

Ruanda-Urundi- - - 

451(7) 
1,078 
422(16) 
1, 555(30) 
84 

51(2) 

336(12) 
1, 601(33) 
203(8) 

1, 405(44) 
59 

54(3) 

Spain. - 

(83) 

294(21) 

1,421(91) 

88 

50(5) 

(08) 

97(10) 

837(60) 

153 

73(10) 

(181) 

Tangajiyika 

Turkey 

748(52) 

123 

80(8) 

Uruguay - 

United States - 

U.S.S.R-.. 

Venezuela 

126 

1, 105(26) 

1, 108(32) 




Yugoslavia. 








Place 

1936-38 

1933-35 

1930-32 

1927-29 

1924-26 

Aigentina . _ 






Bulgaria _ __ _ 

914(64) 

1, 026(65) 

856(75) 

465(52) 


Cape Verde Islands. . 

Chile 

289(86) 

223(79) 

(94) 

(108) 


French West Africa . 

Greece _ _ _ 




(198) 

(64) 

8 

Hungary 



(47) 

Iran __ 



Iraq 






Italy _ _ 

i, 128(138) 
132 

1, 278(151) 
113 

1, 653 

110 

2, 053 

82 

2, 288 

Kenva _ 

Portugal (mainland) 

Rumania 

2, 228(380 

1,293(264) 




Ruanda-Urundi-. . ... . . 

Spain .. 






Tanganyika- - . . 






Turkey 

769(50 

566(40) 

413(42) 
75(17) 
67(23) 
4, 542 

79(10) 
80(19) 
15, 950 

126 
137 
15, 435 

Uruguay ... ... .... 

United States... _ 

U.S.S.R 

65(10) 

53(13) 

2, 569 

Venezuela . ... 


Yugoslavia. . 

649(50 

744(75) 





' Number of cases are averages per year. Figures in parentheses represent number of deaths 
= Data represent 1951 only. 

’ Data represent 1950 only. 
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additional cases •\vhicli apparentlj’^ were nnre- 
ported (Division Project No. 201-E-45). 

5. Several conntries wliicli currentlj’’ do not 
submit epidemiological statistics for inclusion 
in World Health Organization reports liave, in 
reports published some tijne during tlie j>ast 30 
years, indicated that human antlirax occurs with 
some f requeue}’ within their borders (see en- 
tries for Bulgaria, Hungary, Ilumania, and 
U.S.S.K. in table). The following countries 
did not submit data for inclusion in the most 
recent (1953) yearbook on epidemiological and 
vital statistics of the World Health Organi- 
zation: Albania, Bulgaria, China (except 
Taiwan), Czechoslovakia, Hungary, Liberia, 
Poland, Euinania, Saudi Arabia, U.S.S.E., 
and Yemen. 

The coimtries presently providing their sta- 
tistics on the incidence of luunan anthrax to the 
World Health Organization report a total of 
approximately 9,000 cases per annum. When 
one reviews the statistical data from the League 
of Nations and the World Health Organization 
for the period 1921r-53 (see table), and gives 
due consideration to the reported data under- 
stating the actual situation for the reasons out- 


lined above, one can reasonably conclude that 
the incidence of human anthrax in the world hi 
recent years has amounted to 20,000 to 100,000 
cases per anmun. Anthrax is thus seen to be 
a much more frequently occurring disease in 
man than one might conclude fi-om consider- 
ing only the experience in such countries as 
the United States. It is also worth reiterating 
here that the incidence of this disease in many 
parts of the world appears essentially constant 
for the years under revieiv. 
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Mental Health in Industry 

Results of <a stirvey of industrial mental health conducted by the 
National Institute of iMental Health, Public Health Service, at the 
request of the State and Territorial mental health authorities, have 
been compiled and issued under the title “A Review of Mental Health 
in Industry.” 

The reUew contains a summary of the recent literature, a bibliog- 
raphy of 150 titles dealing with psychiatry and mental health in 
industry, a description of representative mental health programs, and 
a list of films on human relations in industr}’. It also provides an over- 
view of the medical aspects of industrial mental health. 

Tlie publication was i^repared by the Institute's Community Serv- 
ices Branch, which furnishes tecimical assistance and consultation 
to the States in the conduct and development of their mental health 
progi’ams. 

Copies of A Review of Mental Health in Industry can be obtained 
by writing to the National Institute of Mental Health, Public Health 
Service, Bethesda II, Md. 
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Abridged reports from the 56th Conference of the Sur- 
geon General of the Public Health Service and the Chief 
of the Children’s Bureau with the State and Territorial 
Health Officers, Mental Health Authorities, and Hospital 
and Medical Facilities Survey and Construction Authori- 
ties, November 3-8, 1957, Washington, D. C. 


Building the 
Protective Wall 

By Leroy E. Burney, M.D. 

Surgeon General of the 

Public Health Service 

The record of public health in the United 
States has been established in great part 
through the individual and collective efforts of 
State and Territorial health officers. That rec- 
ord is an enviable one. To be sure, the peo- 
ple are not alwaj's as gratefully aware as 
we would like them to be of the hidden serv- 
ices which form a wall of protection around 
their families and communities. Just as sure- 
we who are occupied full time in the prac- 
tice of our specialty are sensitively aware of the 


gaps in that protective wall and the inade- 
quacies of our resources. But, on balance, the 
informed but detached observer would be 
forced to the judgment that the public health 
system which covers the ISTation has become 
a relatively efficient factor in the good life 
■\\hicli this country enjoys. 

Foreign visitors traveling now in the United 
States are much impressed with our home heat- 
ing plants and washing machines, even with 
our mail order catalogs. I am positive that 
tliej"^ are impressed, too, with the high degree 
of health protection which our people accept 
so casually in their communities and as the}”^ 
travel from State to State. 

My appreciation, however, comes equally 
from the assurance conferred by experience 
that this same Federal-State cooperative ap- 
proach and this same sharing of the load will 
continue to be the American way of seeking 
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better solutions for unsolved liealth problems 
and rational approaches to new problems. 

A current example is the influenza A'accina- 
tion program. From first alert to full-fledged 
operation has taken an amazingljr few months. 
Tlie manufacturers jji'oduced by December 1 
more than 60 million cubic centimeters of Asian 
influenza vaccine — a good 2 montlis ahead of 
original estimates. Equallj" outstanding is the 
efficiency of our nationwide connnunications 
system and the competence of our specialists 
in public infoi’ination and health education, 
which have made the American people active 
participants in a truly national eflbrt. 

There are many imperfections in the in- 
fluenza vaccination program, as inevitablj’ 
there will be in such large-scale operations. 
But preventive medicine has kept bettor step 
with the natural forces of an epidemic in this 
instance than it has ever been able to do in 
the past. At no time was it claimed that we 
could stave off the epidemic from this coun- 
try. Nor was it claimed that the program was 
initiated in the guise of a defense against 
mortal illness. But we are just now beginning 
to see the more serious attacks occurring in 
older age groups and othei’ high-risk groups 
which show a higher mortalit}' rate. As tlie 
vaccine now becomes more generall}' available, 
let us intensify our efforts to see that as many 
individuals as possible have the benefit of vac- 
cine protection. 

It seems axiomatic in the health officer's ex- 
istence that he has never finished one urgent task 
before at least one more demands liis attention. 
IIHule we have been preoccupied witli influenza, 
we dare not forget tlie partially won victory 
against poliomyelitis. An effective vaccine is 
available in adequate supply. Its use to date 
has produced remarkable reductions in para- 
lytic poliomyelitis. But we cannot close this 
chaiiter until ive know that the 80 million un- 
vaccinated and partially vaccinated persons 1111 - 
der 40 years of age hai'e received protection 
before the next high-incidence season. 

On still another front, we are faced with a 
host of problems each of first magnitude. 
Growing populations, finite natural resources, 
technological changes in industrial production 
and dailj' living — all confront us with self- 


made threats to health and life, comparable to 
those previously offered by microbial hazards. 
Those who are surrounded by these problems 
need scarcely be reminded of the flat necessity 
of moving forward in water and air pollution 
control and, most emphatically, i7i radiation 
protection. 

^Ye have so much to learn in the realms of 
biophysics and biochemistry that Ave need expect 
no quick and simple answers to these questions. 
But by hard, unremitting toil, aa'c must learn 
more of the toxic effects on man — in long-con- 
tinned, low-concentration exposures — of the 
many ph3-sical and chemical forces to which he 
is noAv exposed. We must also haA'e increasing 
precisioji in the measurement and analj’sis of 
the pln’sical and chemical components them- 
selves so that AA'e can define and CAmluate exist- 
ing exqmsures accurate^, 

Ki'om increasing biological and technical 
Icnowledge Avill come e\’cntuallj' standards of 
safety to Avhich all can subscribe. And we must 
put the same intelligence AA’hich is pz-oducing 
man's ucav environment to Avork in devising the 
means to hold those standards. MeaiiAvliile, Ave 
must do Avhatever Ave can to reduce excessive 
concentrations haimful to man’s health and 
safety. For Avhile Ave recognize the necessity 
and the values of ncAv factors in modei'n life, 
they must be kept in balance if man is to realize 
his ambition to continue to exist in reasonable 
health and happiness. 

IVe have made some progress toAvard this ob- 
jectiA’e in natioUAvide programs to cope Avith 
Avater and air pollution. Public health, how- 
evei', has ziot .yet taken its proper place in radia- 
tion protection. The inci'easing medical and 
industrial uses of fissionable materials jfface 
this responsibility in the realm of community 
health protection, since these major sources of 
exposure are the common experiences of life 
and Avork, rather than the extraordinary and 
occasional experiences related to military opera- 
tions. 

As I look through the agenda for this confer- 
ence, I find some old familiar items. But a 
comparison of topics year by year A'ery surely 
shoAvs us the trends of our concern. 

ITe AvilJ be discussing tJje topics I have al- 
ready touched upon. We Avill be concentrating 
eA'en more A’igoiouslj'^ on training activities. 
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AVe will add improving slops lo things wo have 
done before. 

jbi example of the latter is the improvement 
of working relationships in the field of records 
and statistics. 1 note with considerable satis- 
faction the report of the Joint Committee on 
Vital Eecords and Health Statistics which of- 
fers solutions to certain problems in the main- 
tenance of comparable data and uniform 
records in our national and State programs. 

Finally, we will be discussing with greater 
emphasis the problems of chronic disease con- 
trol and health of the aging. This year grant- 
in-aid funds have been made aA'ailable to help 
surmount some of the financial barriers that 
inevitably block the development of neu’ and 
unfamiliar projects. The reports we have re- 
ceived from the States on their plans for the use 
of these funds are encouraging. They indicate 
a real beginning toward the comprehensive, 
balanced programs that will not only attack the 
major causes of disability, but also will make 
life healthier, happier, and more meaningful 
for millions of our older citizens. 

Public health must take the lead in changmg 
that intolerable and unnecessaiy situation of 
having tens of thousands of pei-sons in the rich- 
est nation of the world deprived of the vex-y 
high quality pi-eventive and I'ehabilitative serv- 
ices which it is now possible to provide. I aixx 
pleased to see that you are taking up this chal- 
lenge bj'^ devoting a considerable portion of 
your agenda to nursing home operations and 
other equally practical and down-to-eai-th 
aspects of this problem. 

Veiy crucial to the dex^elopment of better 
services for the chronically ill and to all of the 
newer programs that concei’n us is the question 
of how to organize them within our existing 
community structui’e. 

There is always a greater lag between a new 
concept involving human relationships and its 
sujxport by the public than between the dis- 
covery of a “miracle drug” and public accept- 
ance. How then do we modei-nize our public 
health structure at the point where it coimts 
most — the local health agency? We are foi’tii- 
nate indeed at this confei’ence to be able to draw 
upon the personal experiences of local health 
officials who have successfully answered that 
question. Those of us in Fedei'al and State 


agencies have much lo learn from local officials, 
who are at the delivery point of public healih 
services. 

As always, the plans we make together will 
allcct the lives and welfare of all our people. 
But now we must plan in a setting, on the one 
hand, of greater and greater demand for vast 
expenditures for military defense and woi-ld 
securit}', and, on the other hand, of a gi’owing 
i-ealization that there must be some reasonable 
limitation on taxation and government 
spending. 

We woilc as usual within these constricting 
factors. We will feel them even more within 
the next few years. But we can never forget 
our resixonsibility to keep the Nation aware that 
its defense, its security, its hopes for woidd 
peace dejxend j^rimarily upon a healthy and 
vigorous protected in their homes, 

schools, workjxlaces, and communities bj’^ health 
services sufficient unto the day of a new and 
changing world. We know that without the 
work of the Nation’s health agencies there will 
be less to defend and less with which to do it. 
From this inner conviction we must draw the 
strength that keeps us to our tasks. 

Grants-ln-Aid 

Reappraised 

By John A. Perkins 

Under Secretary of Health, 

Education, and Welfare 

My remarks are concerned with a funda- 
mental problem of Amei'ican government that 
has been much debated since the days of 
Hamilton and Jefferson. In 1908, Woodrow 
Wilson declared the question of the relation- 
ship of the States to the Federal Government 
to be the “cardinal question of our constitu- 
tional sj’-stem.” It still is. 

Public health is where it is today owing in 
large part to the evolution of the Federal- 
State relationship in the last 30 years. The 
new Federal-State relationship, heralded in 
the 1930’s as the “new federalism,” was brought 
about largely through the grant-in-aid devTce. 
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Tliere were definite weaknesses among tlie 
States that these grants — matching, stimula- 
tory, and otlier varieties — were initiated to 
overcome. The complexities of 20th century 
urban life seemed to require legislative and 
administrative action with respect to q)ublic 
health, safety, and welfare. These areas of 
public activity were not delegated to the Fed- 
eral Government. They were reserved to the 
States. 

A few commonwealths, generally the wealth- 
ier ones, did enter upon social legislation, 
regulation, costly research, and other con- 
comitants of modern government. In these 
States, industry and citizens found some of 
their individvial and corporate freedom re- 
duced in order to promote the health, safety, 
and welfare of the people as a whole. 

Industry and citizens either sought sanctu- 
ary, or threatened to do so, in other States 
which had fewer regulations and lower taxes. 
In the poorer States modern services could 
be financed onl}' witli the greatest difficulty, 
if at all. Capacity to tax in siqiport of such 
governmental services varied greatly from 
State to State. Even where there was the 
wealth and a fairly satisfactoiy revenue sys- 
tem, the legislature did not always understand 
the wishes or requirements of the people. Many 
of the legislatures were not really representa- 
tive because they were not })roperl 3 ' reappor- 
tioned as State population patterns changed. 
The}" did not, and sometimes still do not. re- 
flect the predominantlj" urban culture that has 
developed in the United States. 

Then, too, in manj’ commonwealths, execu- 
tive aiithoritj" has been difi'used among the gov- 
ernor and a host of other elective State ofiicials. 
Fixing responsibilitj" for initiation of execu- 
tive policj’ — or the failui-e to initiate it — has 
been difficult. It became increasing!}" evident 
that the extent and quality of some services of 
government, siich as fighting disease and safe- 
guarding public health, while local by fact of 
original Federal-State arrangement, were na- 
tional in their consequences. The Federal Gov- 
ernment had to act. 

Grants-in-aid to the States administered by 
the Public Health Service were first introduced 
in 1918. This first grant, which was for vene- 
real disease control, gradually dwindled to noth- 


192G. Grants were aiot rei 2 istitnted for 
public health sen-ices until 1933 with the pas- 
sage of the Social Security Act. Title YI of 
that act, administered by the Public Health 
Service, provided for general health grants. To 
this authority were added A-enereal disease con- 
trol gi-ants in 1938, and Avith the codification of 
Public Health Service legislation into the Pub- 
lic Health SerA'ice Act of 1914, tuberculosis con- 
trol grants AA-ei-e authorized. 

The year 193G Avas historically significant for 
expansion of health and welfare sen-ices for 
children. The Children's Bureaii, AA-hich from 
1921 to 1929 had administered funds for ma- 
ternal and infant health, Avas enabled under the 
Social Secui’ity Act to aid the States in greatly 
improving and extending services for maternal 
and child health, crippled children, and child 
Avelfare. 

Subsequently, mental health and hospital sur- 
A’ey and construction grant authority emerged 
in 194G, and heart disease control and AA-ater 
pollution control grants in 1948. In addition, 
annual appropriation language beginning in 
1948 proA-ided the basis for grants in cancer con- 
trol and in 1949 for a special public health grant 
to the Territory of Alaska. 

Grants for the construction of hospitals Avere 
extended in 1954 to other tyj^es of medical facili- 
ties. In 1955 came Salk vaccine; funds AA-ere 
made available to the States through the special 
poliomyelitis vaccination assistance program. 
In 1956 grants Avere jnade aA’ailable to strength- 
en State and interstate water pollution control 
programs and to assist municipalities in the con- 
struction of Avaste treatment works. Also m 
195G graiAts were approved for a national men- 
tal health study, for A-ocational training of 
practical nurses, for further professional train- 
ing of graduate nurses, and for a public healtli 
traineeship program. In 1957 Guam Avas 
made eligible for Public Health SerA-ice grants, 
and special grants Avere made for projects for 
mentally retarded children. 

EA-ery State now has a mental health pro- 
gram. In 1946, Avhich Avas a year before the 
Federal Government started making grants-in- 
aid to States for mental health sei’vices. such 
programs AA-ere in formal existence in onl} 
seven States. 

The Hill-Burton program has stimulated a 
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.'■ulwuiiilinl Vdhiiiii'of luH’di'i] ln)‘'|)iliil coiisl nic- 
tion.o.'-piviiilly in low incoiiii' nir.'il jit'cn''. 'Phis 
Fi'dt'nil iis'^i>;l)UU'i' lo loi'nl lio^pilnls lins hrou^Hit 
niunit iinpmvomi'iit in slniKliirds of dosiiiu niid 
lins indirectly improved stnndnrds of operiilion. 
tlironirh onemirniremenl of Slide lieeiiMire, 
]'>ilornl Mil)porl of speeinlized Iieidtii jtro^rrinns 
liii;; broiiirlil irreid lieiu’lils lo I lie Ameri<‘ini 
people. 

In the evolution of ihe.'-e <jrriin( ])roirraniP, 
however, certain disadvanliiijfe.^ have heeomo 
app.arenl ; 

Fir?t.lhe jirant proee.'j^ hu< so improved those 
functions of irovernment which are of imme- 
diate interest and concern to the individual that 
people penerally have fell, little or no neerl to 
insist on corm'lion of the wealcnes'-es in the or- 
jranization of State and local jxovernments that 
helped to "ive rise to Federal intervention in 
the first ]ilace. 

Second, the people most directly alTected 
have, to a certain decree at least, been removed 
from the procc.^s of decision inalcing. 

Third, the grant proce.ss inalce.s it. diflicult to 
relate the lax bill to the scrvice.s received. Fed- 
eral e.xpendituros, expanded as they are by large 
outlays for defense, come lo seem unconscion- 
uhly high to taxpayers. Unfortunately, the 
taxpayer is not aware that much of the service 
he is receiving at the State and local levels de- 
pends to a considerable extent on the Federal 
tax he pays. If State and local taxes paid the 
whole bill for the services received on the State 
and local levels, the taxpayer could readilj' de- 
cide wliether the services were worth the cost. 

Fourth, the responsible expenditure of any 
public money requires certain safeguards to 
make sure that the mone}' is expended prudently 
for the purpose for which it was provided. In 
cariying out this responsibility^, Federal of- 
ficials frequently encounter complaints that 
such safeguards constitute an intrusion into 
State and local affairs. 

Fifth, one of the great advantages tlie F ederal 
system of government offers has tended to 
atrophy. I believe it was Justice Oliver Wen- 
dell Holmes who spoke enthusiastically of the 
opportunities our Federal system affords for 
State governments to serve as laboratories 
where experiments in government might be 
luade. State officials have been so busy cari-y- 


ing out llie many jirograms initiated at the jia- 
iioiiiil level that there has not been enongli time 
for invent ivene.'^.s ami special iidaj)lnlion.s to lo- 
cal requirements on fSlate initiative. 

.Sixth. .Slate budgets lun’cheen somewhat dis- 
torted by the matching process. I'lierc is a 
natural tendency in (he State budget offices and 
.State legislainre.s lo finance tbo.se activities for 
wliieli the F'ederal Government puts up jiart 
of the money. The maximum Federal dollars 
are nsiially .‘•ought whellier or not tliere is suf- 
ficient, money left to finance the functions 
wholly do])ciKlent upon flic Slate and local gov- 
ernments. 

'J''hese are some of tlie sijccific problems in the 
grant meejianism. 7’Jiere i.s a related phenome- 
non. Grants originated to stimulate a jjarticu- 
lar i)i-ograjn have a strong tendency to become 
frozen into tlie jiallcrn of .State budgeting. The 
FT'dernl Government may believe that one 
grant jirogram has served its stimulatory pur- 
]io.‘=p. It senses anotlier area where greater ac- 
tivity is needed in the national interest. The 
logical thing in tliat case would be to drop or 
greatly reduce tlie first grant program, leaAung 
the remainder of the job to State and local 
authorities?. The Federal money thus freed 
could then go into the new activity needing at- 
tention. But it is not quite that simple. There 
is a danger that w’hen Federal money is with- 
drawn the States will not make up the differ- 
ence. 

In addition to these basic questions, there are 
now‘ other circumstances that suggest reevalua- 
tion of the grant sy^stem. Sums required to 
maintain our military^ strength and that of our 
allies constitute a large burden on the national 
budget. A great many of the special taxes 
levied during the war are still with us. Those 
who would have bigger, better, and more grant- 
in-aid programs cannot with very good logic 
also demand that the Federal Government 
slash taxes and surrender tax sources to the 
States. 

If State and local government is to be made 
as strong as all seemingly would have it, two 
things must be done. First, State and local ad- 
ministrators of government must be alert to 
emerging problems. In the field of public 
health, this means facing and solving such prob- 
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]ems as those of tlie chronic diseases, the luiz- 
jirds of radiation, and economics of medical 
care, to name a few. 

Second, we must so educate and inform our 
citizens on the importance of progress in public 
liealth that they will not be satisfied with any- 
thing less thiui the best programs possible. 
Here in tlie support of tlie citizen-taxpayer lies 
the secret of how to build sound and progre.ssive 
public health programs. It is to your credit 
and that of State and local appropriating au- 
thorities that State and local funds for public 
liealth have been increased an average of ■il 
pei-cent in the last 5 years. Some States have 
increased appropriations more tlian 100 per- 
cent in this period. In fact. State and local 
e.xpenditures for public health, not counting 
maternal and child health programs, liavc in- 
creased from 74 percent of the total to 93 per- 
cent of the total since 1910. This record of 
wliat lias been done in the past portends well 
for what can be done in the future. 

I want to make it crystal clear that I am not 
calling for abandonment of the grant-in-aid 
device. There is, of course, a strong nation.al 
interest in public health. Federal grants-in- 
aid have proved to be an effective means for 
furthering that interest and for smoothing out, 
at least on a minimum basi.% the variations in 
wealth among the States. However, I am sug- 
gesting that realities of today's world and its 
demands on the Federal budget require that the 
States and local communities assume au in- 
creasingly greater part of both the burden and 
he challenge presented by the public health 
needs of the future. 

Children in a 
Changing World 

By Kafhenne Brownell Oettinger 

Chief, Children's Bureau 

A number of factors now influencing our na- 
tional life and economj' call for a great deal of 
vision and adaptability in the future direction 
of the Children’s Bureau programs. 

A demographic factor with particular signifi- 
cance is the sharp and continuing rise in our 


young population. This increase in tlie num- 
ber of children is already taxing our services, 
most evidently in tlie sciiools, but also in the 
iu-eas of healtii and welfare. Obviously, health 
and welfare services must he e.vpanded to match 
this population increase even quantitatively. It 
is of i)articiilar concern to us because for this 
age gi'oup so much of the work is preventive in 
nutuie. 

The rising cost of medical and lio-spital care— 
indeed, tlie rising cost for providing most of 
tlie services wliicli are our concern — call for a 
high degree of administrative ingenuity in all 
our programs. In my opinion, such ingenuity 
must always be coupled witli a imogram to pro- 
mote understanding of the imi^ortance of the 
services we, as health and welfare workers, are 
giving. 

IVe arc indeed in an era where we must all 
i-im I'eri' fast to stay in tlie same place, and j-et 
I know liow dedicated you are to the principle 
of progress, of steadily building on the basis 
of new program concepts, of putting new 
knowledge to work as it becomes available. 

I can think of no more vivid example of the 
States’ desire to make progress than the way 
the 3 ' have resiionded to the impetus of a small 
amount of special project Federal mone^v to de- 
velop connnnnitj' programs for retarded chil- 
dren. As of now, 28 States are receiving these 
special project grants, and plans for 3 more 
States are in the process of ai^proval. The 
grants for these 31 State projects total $1,338,- 
530 for tlie enn-ent fiscal year. In addition, five 
other States arc financing mental retaidation 
programs with I’egularlj'’ apportioned Federal 
maternal and child healtli funds and State and 
local matching funds. 

This speaks eloquently for your inventiveness 
and experience in the development of maternal 
and child health demonstrations. That it was 
accomplished within the space of 1 year in the 
face of recruitment difficulties and our lack of 
experience with clinical seiwices for mentally 
i-etardcd children adds to the stature of your 
achievement. 

We all know that 2 >areiits of retarded chil- 
di'en hare been the primaiy moving force in 
developments in the field of mental I'etarclation. 
Parents ai'e ahvaa^s a strong force in a de- 
mocracy, and they repre.senfc a group to avhich 
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Iho Children's Bnroan is rosi)onsive. Tlie iin- 
potus to tlicse develo])inents presents fresh evi- 
dence of the conirihntion vhich citizens ciin 
make. This is one more chance that tradition- 
ally comes to the Bureau to pnt democT'acy to 
work. 

Developments in the field of mental retarda- 
tion are again proving the validity of the “team” 
approach in children's services. In these serv- 
ices. a number of States have developed efi'ective 
v’orking relationships among departments of 
health, education, and -welfare, and involving 
parent groups as well. Of particular intei’est to 
us also, in connection with these project grants, 
are those projects now being carried out by 
medical schools in which practicing i)h3'sicians, 
medical students, and nurses are gaining Avork- 
ing knowledge about mental retardation. Our 
future medical graduates Avill haA'e a much bet- 
ter understanding of retardation than gen- 
erally exists at present. 

In these few months in the Children’s Bureau 
I haA'e been impressed bj' the vast impact which 
the three categories of grants the Bureau ad- 
ministers — in maternal and child health, crip- 
pled children's services, and cliild welfare serv- 
ices — have had on the development of services 
for children in many States and localities. 

Through the administration of its grants jjro- 
grams, the -u'ork of its regional offices, and an- 
nual conferences such as this, the Children's 
Bureau can stay constantly aware of changing 
conditions in State and local health and Avelfare 
programs to which it must be sensitiA-e if it is 
to be responsiA^e to the needs of mothers and 
children. 

Trends m Child Health 

lYe are all heartened by the emergence of a 
broad concept of rehabilitation in health, edu- 
cation, and Avelfare agencies. I speak now of 
rehabilitation as “making the best with AA'hat 
one has.’’ This concept inAmlves ojAtimum so- 
cial, emotional, and physical restoration, as well 
as the prevention of progression of disability. 

One example of this trend is the increased in- 
terest in programs of serA'ice to child amputees. 
At the area amputee center at Grand Eapids, 
hlich., for instance, the project staff are making 
possible the rehabilitation of extremely handi- 
capped children, Avith results Avhich so far haAm 
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been notable. As yon knoAv, the services of this 
clinic are available to a child amputee needing 
such sjACcialized services from any State. 

A coopei-atiA'e venture on the part of the Uni- 
A'crsify of California at Los Angele.s, the Cali- 
fornia State Department of Health, and the 
National lie.search Council, aided by a grant 
from the Children’s Bureau, has made possible 
the child amputee research project at the IJni- 
A'ersity of California at Los Angeles. Here, 
particular attention is being gi\'en to the tech- 
nical aspects of fitting children Avho are ampu- 
tees, as well as to the psychological and social 
aspects. They are asking such questions as: 
Hoav do children respond to prostheses ? When 
should a child be fitted for a prosthesis ? IWiat 
is the best Avay for him to learn to use it? Hoav 
does the congenital absence of an arm affect his 
groAvth and deA'elopment ? What defense mech- 
anisms do parents deA'elop to gain better accefJt- 
ance of the prosthesis bj^ both child and parent? 

Incidentally, the Children's Bureau Avas able 
for the first time in 19.57 to gather some in- 
formation on the preA\alence of amputations 
among children. On the basis of reports sub- 
mitted by crippled children's agencies in 25 
States, it ATould appear that about 1 percent 
of all children served in those programs lacked 
one or more limbs or parts of extremities. 

We aLo see a trend away from long-term 
hospitalization for the child, and toAvard help- 
ing the family in providing care in the home. 
This trend in medical care programs is paral- 
leled by a trend in child Avelfare programs 
Avhich places increased emphasis on helpino- 
children in the setting of their oaa-ii families 
Avherever this is practicable. ’ 

In the tremendous increase in hospital de- 
liveries we are finding both problems and op- 
poitunities. The problems seem to center 
around the quality and quantity of aA^ailable 
medical care; problems which may be accen- 
tuated in the light of our increasing birth rate. 

But in the increasing interest in classes for 
expectant parents, evidenced all over the coun- 
try, AA-e have an opportunity to lay tlie ground- 
work for the promotion of mental health in 
families. 

Information from the first revised maternal 
and child healtli report now coming into the 
Bureau shows tliat the increase in the number 
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of mothers and children receiving seindce nn- 
der tliese programs continues. Three facts 
stand out : 

• Some 10y> million children received the 
Salk vaccine under maternal and child health 
programs in 1956. 

• Last year 2]/^ Jnillion children I'eceived 
audiometric testing. This is the first time we 
have information on the number of children 
tested under these progj-ams. 

• Some 296,000 cliildren received medical 
services last year under the crippled children s 
program, an increase of G ]Jercent from the 
X^revious year. Congenital malformations con- 
tinue to make up the largest groip^ of diag- 
noses, representing almost a fomfh of the 
total. 

Last month, a group of radiologists, ob- 
stetricians, pediatricians, dentists, and public 
health workers met with the Bureau to advise 
with us on radiation hazards to motliers and 
children. Both this Association of State and 
Territorial Plealth Ofiicers and the Associa- 
tion of IMaternal and Child Health and Crip- 
jjled Cliikh’en's Directors wei’c represented. 
The i^ediatricians and obstetricians attendijig 
this meeting reported that doctors in practice 
and in medical schools recognize the need to 
take xmsitive steps to make sure that in its very 
proper role as a diagnostic tool, there is no e-v- 
cessive use of X-ray. 

It seems equall}' inn?ortant for us to e.xamine 
our own practice in our clinics to be sure that 
routine does not becojne a larger consideration 
than the exercise of the xibysician's best clinical 
judgment in the use of X-raj'. 

Now, as to some of our related interests in 
which medical professional groujis are devoting 
increasing attention : 

For the eighth consecutive year, reports show 
a rise in juvenile delinquency which, [lercent- 
agewise, is faster than the increase in the juve- 
nile x)OX)\ilation. Interest in State and local 
programs for the control and treatment of 
juvenile delinquency continues at a high level. 
Several States have established new services, 
and a number have either x^roposed or passed 
legislation which provides for changes in State 
structure to permit establishing separate ageji- 
cies or divisions to administer services to de- 
linquent children. 


There is also considerable activity in the es- 
tablishment of new or reactivation of old State 
and local committees or commissions for com- 
munication, joint xdanning, and coordination 
of services and activities in relation to juvenile 
delinquency. Forestry camps have alread}' 
been established jji at least 10 States, with 5 
others plannijig to establish such camjjs. 

ilfaternal and child health services can be a 
strategic point for preventive efforts in juvenile 
delinquency. Studies show that some children 
at the ages of 9 or 10 manifest pre-delinquent 
behavior which could be noted in a good school 
health pi’ogram. 

As Noi-man Loiirie has said, “ILe are aware 
that, the so-called delinquent 3 'oiuigster . . . 
must have been dej^rived of something terribly 
important to him as a Juiman being if, in order 
to be at peace with himself, he has to be at war 
with .society.” Strengthening famil}* relation- 
.ships during the earliest stages of the child's de- 
velopment could imrliaj^s do much to ofi'set this 
kind of dei^rivation, lLell-hab_v clinics offer 
the natural setting for the discussion and 
strengthening of the develox)ing mother-child 
relationship, 

ILe must recognize that, among the young in 
our po 2 >u]ation, the adolescent is a neglected 
figure from a health standpoint. IFe have con- 
centrated our concern for children on infants 
and rei'y .young children, and much useful 
knowledge has beeir develoiJed for them which 
is in effective use. 

It seems to me that we must increasingly 
adajit our health [jrograms to take into consid- 
eration the concei'us of adolescent j'outh which 
are not similar to those of jmunger children, 
and are not jmt adult concerns. Adolescents 
have characteristics x>eculiar to themselves, 

ILe need to give thought to bow we are 
caring for adolescents in our hospitals, and 
whether tlie guidance clinics which are avail- 
able to meet their an.xieties, both real and fan- 
tasied, are tmlj' resxjonsive to their needs. 

Li our school health xerograms, we need to 
assure the adolescent adequate counseling on 
health xn’oblems rather than relegate the stu- 
dent's contact with that service solely to an 
examination for athletic x^articqjation. 

In many instances, the problem of obesity in 
adolescejjce is being treated as a x^art of the 
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young boy or girl's “growing ])!\ins when, in 
reality, it may be the starting point for a life 
pattern which can host ho checked when first 
observed. 

It is unfortunate that .so much of the atten- 
tion we direct toward the adolescent age group 
today is in the form of concern for those adoles- 
cents who are delinquent. I think we need to he 
concerned Avilh adolescents as an age group with 
health and psychological problems, problems of 
finding their way in the Avorld. 

One of the greatest challenges Ave face today is 
helping teen-agers find their place in this 
changing AA-orld. I have implicit faith in the 
parents of this country, aa’Iio are tiying to do a 
good job in preparing their children for tomor- 
roAv's Avorld. I am sure the}' Avill welcome any 
assistance that Ave in the helping profe-ssions 
can give them in making that preparation ade- 
q\iate for the testing days ahead. 

Trends in Child Welfare 

In child Avelfare programs, points of vieAv ai’e 
changing and experimentation is taking place 
in the use of foster care. Specialized foster 
family homes are being tried for children 
formerly believed to require institutional care. 
The present trend in institutional care is away 
from large institutions for neglected and de- 
pendent children and toAvard small group homes 
to meet special needs of emotionally disturbed 
children and of adolescents Avho are not able to 
assume closer foster family ties. 

The Children’s Bureau for the past 2 years 
has employed a special consultant concentrating 
on unprotected adoptions. Any examination of 
the reason for these adoptions — black market 
sale of babies, gray market or other independ- 
ent placements — points to the lack of adequate 
care for unmarried mothers. This lack seems 
more acute since the rate of illegitimate births 
is steadily rising and the mothers are increas- 
ingly younger. A large number are only 14 or 
15 years old. 

In 1957 and 1958, our special consultant has 
been Avorking to find ways to bring doctors, law- 
yers, and social workers together, in planning 
for more adequate services for unmarried 
mothers and in identifying the respective roles 
of these professions in adoptive placement. 


"Work on the statcmcnf, on (he role of the social 
Avorkcr in adoption is Avell under Avay. 

A statement of (lie doctor’s role, adequately 
publicized by medical groups, could be an 
enormous help in clarifying the attilude and 
the activities of physicians aa'Iio place babies 
today. 

"We plan to seek the help also of laAA’yers in 
dcA'eloping the third part of this total picture 
of ])rofessional services in adoption. 

The Children's Bureau has long had an active 
interest in homemaker seiwice as a Avay of 
maintaining family living in times of crisis. 
As the result of a meeting called by the Chil- 
dren's Bureau in June 1956 persons interested in 
homemaker service recommended that a confer- 
ence be held this year. 

IIoAvever, interest in this service is so great, 
and it has such wide application to problems 
such as care of the aged and chronically ill, as 
Avell as to children, that our original plans haA'e 
expanded to include other governmental agen- 
cies and many national voluntary and public 
health and Avelfare organizations. The antici- 
pated conference Avill be on homemaker and re- 
lated services. 

"Working on planning for this conference is a 
steering committee Avith membership from the 
Children's Bureau, Bureau of Public Assist- 
ance, Bureau of Old-Age and Survivors Insur- 
ance, Office of AT'ocational Kehabilitation, Office 
of Education, and Public Health Service. The 
conference is now planned for late in 1958. 

The problems of migrants continue to cause 
us concern. All of us in the Federal Govern- 
ment Avish Ave had more facts, rather than 
guesses — just such simple things as counts on 
the number who migrate, on the number of 
children Avho go along, whether or not they get 
into school, are immunized, and get needed 
social sei’A'ices. The special projects in Colo- 
rado and Florida liaA'e flourished and must be 
a source of pride to the health lAersonnel, IIT'e 
are especially encouraged by the initiative that 
the NeAv York regional office of this Department 
has shoAvn in getting people from States in the 
region together on a regular basis to exchange 
knoAvledge on activities and ideas. Plans are 
now under Avay, we understand, for a joint meet- 
ing between Region II and Region III to ex- 
change A'ieAVS on common problems. 
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Dr. Eliot has always reported to you on the 
work of the United Xation's Children's Fund. 
In Septemher, I had the priAulege of serving as 
principal adviser on the United States delega- 
tion to the Execxitive Boaixl of the United Xa- 
tions Children's Fund, and of seeing Dr. Eliot 
in action. The tributes i)aid her at this final ses- 
sion after her long years of devoted service show 
how greatly she will be missed as tlie United 
States representative. 

At the September session of the board, alloca- 
tions of $12 million Avere made to SO projects 
in 53 countries or territoi-ies, bringing the total 
allocation for all purposes for 1957 to more 
than $24: million. Disease control is the largest 
area of expenditure, Avith malaria at the top 
with $8 million. 

In recognition of the tradition of seiwices of 
a high quality which have alAA-ays distinguished 
the programs carried foiuvard through the joint 
efforts of the Bureau and the State health de- 
partments, I hope in the years ahead aa-c can 
continue to moA’e foiuvard Avith vigor in our role 
of helping the disadvantaged, of pressing for 
preventive measures, in continuing to enlighten 
the public in times Avhich are constantly 
changing. 

Social Security 
And Public Health 

By W. L. Mitchell 

Acting Commissioner 

Social Security Administration 

The Social Security Administration has been 
given jobs to do through congressional action 
thathaA^e important public health implications. 
As illustrative of the extent to Avhich the Social 
Securit}’ Administz’ation is already invoh'ed in 
health programs, approximately $370 million 
was identifiable in 1956 as public assistance 
expenditures for medical care. Almost $10 bil- 
lioiA was paid out under our social security pro- 
o-ram, an aggregate that can be said to have 
public liealth implications if for no other reason 
than that personal Avell-being is inseparable 
from public health. 


Payments under the old-age, surA’ivoi's, and 
disability program are noAv at an anmial rate of 
close to $7 billion, and the number of benefici- 
aries has passed the 10.5 million mark. About 
5.3 million jAeople are receiA'ing assistance total- 
ing some $ 2.8 billion a 3 'ear under the four fed- 
erally aided programs. 

We in the Social Securitj' Administration 
bare been increasingly concerned about the in- 
terrelation of the service and income-mainte- 
nance aspects of our programs, and we share 
that concern Avith people in public liealth. Last 
j-ear's amendments strengthened the Avelfare 
service aspects of the public assistance pro- 
grams and helped the States to increase their 
medical programs. The effectiveness of the in- 
surance program in meeting basic economic 
needs depends in manj' Ava 3 's on the extent to 
which the community provides needed health, 
AA-elfare, and related seiwices, es25eciall3' those 
AA'hich increase an individuars capacit 3 ' for self- 
help and self-care. If the beneficiarA’ is able to 
manage Avithout major exjienditures for special 
care, his benefit can more adeqiiatel 3 ' coA'er basic 
costs of food, clothing, and shelter. 

Since economic AA-ell-being is inseparable 
from social AA-ell-being, and since the dividing 
line betAA-een peace of mind and 2)h3’sical health 
is slight indeed, these programs cannot help but 
liaA-e tremendous inqiact on the health of all our 
JACOlAle. 

New Developments 

Last 3 -ear, Congress amended the old-age and 
survivoi-s insurance program to iirovide cash 
benefits for severe^’ disabled insured Avorkei-s 
betAveen the ages of 50 and 65. Earlier, in 1954, 
2 >rovisions had been enacted to freeze the bene- 
fit rights of Avorkers aa-Iio ai-e totally disabled 
for long periods during their normal working 
lifetime. Well over half a million freeze apiAli- 
cations haA-e alread 3 - been i-eceiA-ed. With cash 
benefits first pa 3 mble for JuU 1957, it is esti- 
mated that about a quarter of a million persons 
aged 50-64 will be aAvarded benefits in the fimt 
year of operation. Disability benefits to be paid 
in calendar 3 -ear 1958 are estimated at about 
one-quarter billion dollars. These benefits are 
paid out of a separate trust fund financed 
through a tax increase on employees, enqjloj-ers, 
and the self-em]Dlo 3 -ed. 
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To qualify for disubilify iiisuranoo bciicfiis 
or for a disability freeze, it. must, be established 
that, the insured worker has a physical or men- 
tal impairment that is so severe it, keeps him 
from cn<raging in any substantial gainful ac- 
tivity. It must be the kind of physical or men- 
tal condition that shows up in the medical 
evidence, including the doctors report, hos- 
l)ital reports, or special tests, and it nmst liave 
lasted for at least 6 months and he expected to 
continue for a long and indefinite time. 

The determination of disability is made by a 
State agency, usuallj' the vocational rehabilita- 
tion agency, under an agreement between that 
agency and the Federal Government. The 
State agency stall', a medical considtant, and 
a lay adiudicator, usually with rehabilitation 
experience, make the determination on the basis 
of medical evidence and such personal and voca- 
tional factors as age, education, and work 
experience. 

Health officers may he interested in some sta- 
tistics from the operations of the disability pro- 
visions of the program. Of the cases adjudi- 
cated for benefits or a freeze in 1956, 85 percent 
were male. The median age of allowed appli- 
cants was 58.1 years and almost 65 percent were 
ages 50-64. In half the cases, the disabling ill- 
ness had lasted 4 j’ears or longer. Of all apjjli- 
cants allowed during 1956, 57 percent were in 
institutions or confined to their homes, and an 
additional 6.5 percent required help to get about 
oiitside their homes. These figures reflect the 
earl}' adoption of procedures to identify severely 
disabled people. Institutional and home-bound 
cases were quickly identified and, as a result, 
were filed promptly. 

Four classes of diseases accounted for more 
than three-quarters of the cases allowed in 1956 : 
diseases of the circulatory system, including 
heart disease, about one-fourth; diseases of the 
nervous system and sense organs, about one- 
fourth ; mental, psychosomatic, and personality 
disorders, about one-fifth; infectious and para- 
sitic diseases, including tuberculosis, about one- 
eighth. 

Through the 1956 amendments. Congress also 
extended benefits to the disabled child over 18 
of a retired or deceased insured worker, pro- 
vided the child had been totally disabled before 
age 18. It is estimated that about 35,000 dis- 


abled children will be added to the benefit rolls 
in the first year. A surprising number of these 
childi'cn luid been disabled for many years and 
were completely unknown to the community. 
In some cases, the filing of a claim for benefits 
may be the means of making the jiarent or guar- 
dian aware that resources are available to help 
this child to a more normal life. Tims the new 
benefit has significance beyond the mere provi- 
sioTi of income support for adult children whose 
disabilities make them deijendent. 

Physicians and Disability Provisions 

A practicing physician, serving on a part- 
time basis, is frequently the medical member of 
the State agency evaluation team that makes 
the detei-mination of disability. 

The family doctor who has attended the 
claimant is also closely involved. The dis- 
abled person, applying at his 'social security 
office for benefits or to have his record frozen, 
is responsible for getting thejnedical evidence 
needed to show the extent and duration of his 
impairment. Most of these individuals have 
had some medical attention and will ask their 
attending physicians to supply medical reports 
on their conditions. Others may take the re- 
port form to the clinic, hospital, institution, 
or agency where they have received treatment. 
While the medical report form Avas designed 
for the convenience of the physician, it is not 
I'equired that he use this form; a narratiA'e 
summary or photocopies of pertinent records 
are acceptable. 

Mental institutions, sanatoriums, and hos- 
pitals for the aged and chronically ill have re- 
ceiA'ed more requests to complete medical re- 
ports than have general hospitals since a higher 
proportion of their jjatients qualify under the 
disability provisions. We fully appreciate that 
completing a multiplicity of forms creates an 
unusual burden on these institutions. We be- 
lieA'e that they will be relieved of much of the 
problem when disabilities that had their on- 
set a considerable time prior to application 
no longer form such a high proportion of the 
workload. For purposes of the disability 
freeze, applications haA'e been accepted from 
individuals Avhose disabilities began as early 
as 1941. In these cases it is usually quite dif- 
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iicult to I'econsfnict reliable records. After 
June 1958, a period of disability cannot be es- 
tablisbed beginning earlier tlian 1 year fx-om 
the date of the application. 

One of our problems is to dispel some of 
the misconceptions that attending physicians 
bare about their role in the disability process, 
ifany doctors feel, and I suppose -with con- 
sideivable jtistification, tliat they .should be roiin- 
bux'sed for the cost of preparing the medical 
report. We fully appreciate the feolixigs of 
physicians avIio ask for a fee -when it is ob- 
•\'ioiis from the jratient's attitude tlxat lie does 
xiot expect to pay for the service. But. as a 
matter of policy, xve require the applicant at 
his orvn expense to fui-nish us vitli i-ecords 
Avhich I'easonably support his claim. 

Other doctors are perturbed Avbcn asked to 
complete medical reports for individuals whom 
they have not seen for many years. We secnx 
to have great difficulty in getting over to them 
that the report requested is not intended to 
poi’ti'aj' the iji'esent medical condition but re- 
lates to the medical condition at the time tlie 
physiciaxx last examined the indiAudual. 

In xnany cases, tlie medical evidence sub- 
mitted is inadequate, and it is xiecessary to 
write back to the reporting ph 3 -sician. Many 
doctors believe tlxat a simple statement of diag- 
nosis, prognosis, and opinion as to the degi’ce 
of disability is the type of information re- 
quired. Actnalljq the determination of dis- 
ability is made prxncipallj’ on the basis of 
clinical and laboratory findings. Tlie appli- 
cant's doctor is not asked to make a determina- 
tion of disability. We ask onl,y for complete 
enough clinical information to .allow a review- 
ing physician to evaluate effectively tlie in- 
capacity and the prob.able future course of tlie 
condition. 

The Law requh’es that all disability applicants 
be referred promptly for State vocational re- 
habilitation services. Insofar as possible, the 
process of determining disability is geared to 
provide facts about the person’s imp.aixanent 
and residual capacities that are also useful in 
identifying tlie kinds of services needed for re- 
habilitation. 

By July 19a7, 400,000 applicants had been 
X'eferred. Case disposition reports had been le- 


ceived in 140,000 cases. TJiese reports shorr 
that only 7 percent of the applicants had enoagli 
poteidial for rcliubilitation to be accepted for 
services. Since a very large px'oportion of tlie 
pex-soiis referx'cd were in the older age group 
and suffered fx-om serious and long-sLaiidhig 
disabilities, we could hardly expect to find many 
vocational i-eliahilitation pi-ospects among them. 
As the backlog of long-standing disability cases 
is eliminated and as the more recentl.v disabled 
come to form a higher proportion of ajxjxlicants 
to the Bureau of Old-Age and Survivors Insur- 
ance and, thus, of J3ux-e<i» referrals, we may ex- 
pect (he practical effectiveness of the x-eferral 
program to be greater than indicated by the data 
now available. 

An immediate problem, howevei-, i.s how the 
vocationally um-ehabilitatable can be helped to 
i-ealize tbeii- maximum potential for self-care 
and a satisf3'ing life. Here is an area where 
much might he done through demonstration 
projects of services to disabled beneficiaries, 
jxei'bajxs Avith a State health ngencj' assuming 
responsibility for tlie oi-ganization of the special 
services needed. 

Public Assistance Medical Care 

There exists a great vai-iety of methods of 
pi-oA'iding medical care to i-eciixients of jxuhhc 
assistance. The methods differ not onlj' from 
State to State bnt among the localities Avithin 
the same State, ifedical care for this group 
lias been ti-aditionallj’ a local responsibility, bnt 
such x-esponsibility is gradually being sup- 
planted or supplemented by State pi’ogranis 
and, to a lesser degree, b.v Federal grants-in- 
aid to the States. The Federal grant, by re- 
quiring stateAVxcle participation, is undoubtedly 
a factor in the extension and improvement of 
provisions for medical sem-ices to needy people. 

Federal participation in the financing of med- 
ical care has, however, been vex-y xnodcst. 
While public assistance costs, including gen- 
eral assistance, are pre.sently running at the 
rate of about $3 billion annually, only .about 0 
percent of the total in calendar year 
million— Avas in the form of A-endor payments 
made directly to hospitals, doctors, druggists, 
nursing honxes, insurance companies, and so 
on. Of the total vendor payments, less than 
one-fifth was made from Federal funds- An- 
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odu’r $100 million -was included in Ihe monej', or 
po-called cash, payment to recipients to give 
them funds to pay for medical care; perhaps as 
much as three-lifths of this amount, came from 
Federal funds. 

A large part, of all vendor payments has been 
concentrated in a few Slates. Of the A'endor 
payments made for the aged in dime 1057, half 
were in Few York, Illinois, and iMassachusetts. 

Until duly 1957, Federal participation 
in medical care for public assistance recipients 
has been subject to an individual monthly maxi- 
mum (currently $G0 for adults) Avhich deter- 
mined the Federal share of both maintenance 
payments and medical care. In 1056, Congress 
provided separate matching for medical care on 
an average basis. The average monthly amount 
in Avhich the Federal Government will share on 
a fifty-lifhv basis was set at $6 for eveiy adult 
and $3 for every child on the assistance rolls. 

Folloiving the 1056 medical care amendment, 
13 States have for the first time submitted plans 
as a basis for claiming Federal participation in 
the medical care payments in one or more cate- 
gories of public assistance. In other States 
which have had established medical care pro- 
grams, the ratio of medical care costs to total 
public assistance is rising. 

The States that are now moving into medical 
care for recipients of assistance ai'e those ivith 
the least economic resources. Thej", more than 
States with well-established programs, must 
examine their plans most carefully. These 
States especially need professional help in plan- 
ning hoAV best to spend an amount that is recog- 
nizablj" inadequate for the job to be done. 

It appears that an ever larger x^ortion of the 
dollar for XAublic assistance Avill be sxient for 
medical care. With the social insurance xero- 
gram carrying the burden of income supxeort. 
Xeublic assistance will be increasingly concen- 
trated on xeeoxele Avith heai'y medical needs. 

Let us turn noAv to another development in 
Avhich health and Avelfare xeeoxele are jointly con- 
cerned : the possibility of restoring former men- 
tal patients to normal liAung arrangements after 
institutional care is no longer indicated. No 
one Avould argue about the desirability of ar- 
rangements that make it x^ossible for siicli peo- 
ple, many of whom have sxient most of their 
years in institutions, to particixjate again in a 


normal life. But I think avo .should recognize 
that the joint efforts of our health departments 
and our Avelfare departmcnls in making such ar- 
rangements may run into financial barriers in- 
A'olving total cost and Iioav (he cost is shared. 
The costs involved in returning a former x^a- 
tient to the communitj' frequently include costs 
of basic income suxAiAort to be x:)rovided thi-ough 
ihe Federal-State program of xmblic assistance 
and ahvays include costs of services for finding 
a suitable x^hice to live and to adjust to a neAV 
Avay of life. In the long run, these costs may be 
no greater than costs of good institutional care. 
But their financial imiAact is difl'erent. Where- 
as the State budget had cai’ried the full cost of 
the institutional care, the localitj^ may noAv be 
called on to share costs, at least for seiwices. 
And Avhile the total cost borne by the State and 
its localities may be loAver because of Federal 
X>articixAation in public assistance, the mere fact 
that some local financing is invoh’ed can xn’OA'e 
an almost insuperable barrier. 

Nursing home care constitutes another area 
in Avhich we have a strong mutual concern. In 
the recent study of nursing homes in 13 States 
Avhich the Public Health Seiwice made jointly 
with the Commission on Chronic Illness, it Avas 
found that fully half of all x^roxArietaiy nursing 
home residents Avere recipients of x>ublic assist- 
ance. Furthermore, assistance funds were pay- 
ing the full bill in 4 out of 5 of these cases. In 
most of the States the aA^erage xiayment made to 
the nursing homes in behalf of reeixAients of 
public assistance Avas considerably beloAv tlie 
private-pay average. This highlights a very 
difficult situation — the x^roblem of financing 
nursing home care by public assistance at rates 
that AA’ill buy really good care. 

Some Avelfare agencies have already recog- 
nized that it may cost less in the long run to 
pay nursing home charges that include restora- 
tiAm and rehabilitation services than to pay, 
OA^er a much longer period of time, charges for 
care that merely permits the patient to live out 
his days in bed. The neiv public assistance 
XiroAusions for medical care maj^ make such fi- 
nancing increasingly feasible. 

The AA-elfare field must rely on the public 
health field for a large part of the task of seeing 
that these nursing homes are safe and sanitary 
and for improving their standards so that they 
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are more than mere clepositoi-ics for human 
beings. SkiliecI nnj-sing services, restorative 
activities, and adequate medical supervision are 
minimums wJiicli are sadly lacking in some of 
these establishments. 

I feel that I speak for public -welfare people 
in general when I say that public welfare 
agencies have no desire to become medical agen- 
cies. We believe that the department which is 
under medical auspices should have an imj)or- 
tant voice in developing the medical aspecis of 
social insurance and welfare programs. We 
who are concerned with the social security jjro- 
grams are ready, eager, and willing to cement 
our partnership with those in the public health 
field. Through a truly cooperative endeavor, 
the competencj’ of each can be brouglit together 
for the general well-being of our total popula- 
tion. 

Charting the Growth 
Of Radiation Hygiene 

By Russell Morgan, M.D. 

Special Consultant on Public 

Health Aspects of Radiation 

Public Health Service 

Public exposure to radiation is becoming a 
major concern of health agencies. 

The major users of radiation maj' I)e cate- 
gorized as medical, industrial, agricultural, 
governmental, and militaiy. 

The major sources of radiation ma3' be classi- 
fied as X-raj^ machines; other particle accelera- 
tors such as the betatron, which is comijig to 
have increasing industrial aijplication : natural 
sources, including radium and radon; radionu- 
clides that have been produced or concentrated 
by the hand of Juan; nuclear reactors, includ- 
ing their fuels and wastes; and weapons. 

The biological effect of radiation tliat has 
attracted partievdar attention in recent months 
is genetic, that is the disruption of chromo- 
some material. Not only are damaged chromo- 
somes in germ cells productive of clianges in 
the future generation, but changes in the 
chromosomes of somatic cells are productive of 


changes in tissues in the present generation 
Sucli somatic effects may be cancerous in char- 
acter. There is no question that radiation is 
related to the incidence of leukemia. i\jid its 
life-shortening effects seem to he well indi- 
cated, if not pz-eciselj" knowji. 

The immediate task is to place radiation haz- 
ards in perspective in the total enterprise of 
public health. Studies have begun toward this 
end, and the information available is nob all 
that could be desired to organize firm conclu- 
sions. Nevertbelc-ss, preliminary figures pro- 
vide some basis of comparison between radia- 
tion injury arrd sucli disease entities as 
polionyelitis, tuberculosis, heart disease, and 
mental illness. 

It apjrear’s tliat, unless tire present trend in 
gotrudal e.xpositre to radiation is checked, ge- 
netic injury maj' be e.xpected to produce more 
deformities in firture gerrerations tliair haA*e 
bcetr sutlered from arrterior poliomj'elitis. The 
health burden of radiation injury at preseirt is 
I’oirghly iir tire same order of magnitude as the 
burden of tubei-culosis. In o to 15 j’ears, unless 
adequate safeguards ar-e institrrtecl, the health 
burden of radiation injury may be close to that 
of heart disease. Radiatioir is iinlikelj’ to be as 
mucli of a burden on tire health and economy as 
mental illness. But radiation ]i3'giene will be 
significantly and substantial^ more important 
in public health practice in the ne.vt few j’eai^. 

Wiat programs ma}' health agencies be ex- 
pected to develojr for radiation h3"giene? The 
for'emost need is for research irr both fundamen- 
tal and in applied radiobio]og3'. Such research 
is needed to bolster standards of radiation 
safety. It is no secret that the maximum per- 
missible close limits that hare been recom- 
mended are arbitrar3^ judgments, based upon 
assumptions no less than upon facts. And orrly 
eft'ectiA’e I’esearch can snppty the facts to re- 
place assumptions as the basis for reasonable, 
intelligent, and practical rneasitres of radiation 
safet5n 

It is also important to dcA'elop a general 
understandirrg of the public IrealtJi significance 
of the increasing number of radiation sources. 
Altbongli excellent work has been done to ex- 
plain the physics, the engineering, and the func- 
tional aspects of radiation, little has been done 
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lo sliimililfo oducation in ])ul)lic lieaKli asjiecis 
of radiation. Such cdncation, training, and cx- 
porienco is of oonrse basic to the ap])lication 
of a program of radiation hygiene. 

"Witli respect to the regnlatory aspects of .snch 
a program, it is a sound policj’, accepted in most 
political institutions, that the agencj’ which 
promotes an actiA’ity shonld be separate from 
the agency M’hich inspects and polices that ac- 
tivity. For example, there is a current public 
conflict between the interest, economic and ad- 
ministrative, of promoting the construction of 
power reactors near centers of population, and 
the interest of public health. It is a responsi- 
bility of health agencies to protect the public 
liealth interest with respect to such projects. 

Health agencies inclined to Avork on radiation 
lij'giene are not necessarily at a loss for quali- 
fied counsel. In many universities there are 
men who have sufficient acquaintance with the 
lihysics and biology of radiation to provide the 
health official with guidance. A first step for a 
health department might be to prepare an in- 
ventory of people Avho are qualified and willing 
to help in these decisions. Another step is to 
develop an inventory of radiation sources 
within the agency's jurisdiction. And the sur- 
veillance of these sources will permit the agency 
to determine what needs to be done. 

Prosress Report on 
Air Pollution 

By Vernon G. MacKenzie, B.S. 

Assistant Chief, Research and Development 

Division of Sanitary Engineering Services 

Public Health Service 

Air pollution, in its modern form, may be 
taken as a prime example of neAvIy deA^eloping 
public health problems associated AA'ith in- 
creased urbanization, intensified industrial ac- 
tivity, greater use of transportation, fuel usages, 
and refuse disposal practices. Activities of this 
kind, connected as they are Avith modei'n urban 
living and a higher standard of liA'ing, ai-e es- 
sential and beneficial to organized societj’^; the 
problems they create, therefore, are strikinglj' 


characlerized by the fact that they are not 
solely detrimental to public health. And, too, 
unlike flic older problems of communicable dis- 
ease.s, these ucav jiroblcms cannot be “stamped 
ouf." They must, hoAvei'er, be controlled and 
kept Avifhin safe bounds. 

ScA’cral factors contilbule to the increased 
complexity of the air xiollution problem; 
changes in fuel usages, increased per capita use 
of energy, and increased jier capita consump- 
tion of materials. A reA’olution in fuel usage 
has occurred in the last half century. In 1900, 
90 jiercent of the fuel energy in the United 
Slates came from solid fuels; today, 70 jiercent 
comes from liquid and gaseous fuels. Equally 
striking has been the huge amount of energy 
made available to us, and the greater per capita 
use of raAv materials and of tinished products 
from them. Visible .smoke pollution iiroblems, 
Avbich could be abated by relatively simple 
measures, IniA'e been superseded by the more 
complex problems of contamination by gases, 
vapors, and miscellaneous particulate emissions. 

Air pollution ])roblems are Avidespread 
throughout the United States. One suiwey has 
estimated that 10,000 communities in this coun- 
try are affected by air j^ollution. The magni- 
tude of local problems ranges from contamina- 
tion produced by a single factory stack to 
“smogs"’ spreading and mixing oA'er entire 
metropolitan areas. 

EAudence of damage to livestock, A^egetation, 
and physical structures by various air pollu- 
tants is reasonably Avell documented, although 
incompletely understood. Economic losses 
from such causes have been estimated at more 
than $1.5 billion per year. 

Equall}'^ Avell documented is the fact that air 
pollution can cause personal discomfort, such as 
eye and res^jiratoiy irritations, or even human 
illness and death under conditions unfavorable 
to the atmospheric dilution and dispersion of 
contaminants. Of perhaps equal xDublic and 
pi-ofessional concern, although Avithout docu- 
mentation, lias been the potential long-range 
effect of pollutants on human health. Although 
the evidence of causative relationships between 
specific atmosplieric contaminants and the 
effects upon humans is incomplete, the intensity 
of pollution has impelled undertaking air pollu- 
tion controls in many areas even in the absence 
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of Iniowledge on specific etiological relation- 
ships. 

Air PolloHon and the Law 

Local ordinances for the control of air pollu- 
tion hare long been a part of American govern- 
ment. Tlie fii'st smoke-control laws were 
adopted hr Chicago and Cincinnati in J8S1. 
Conipi'ehensire control of air contaminants, 
howevei’, is a recent development. The major 
bnpetns in the enachnent of air pollution con- 
trol legislation has come since World War II. 
In a recent stud}', it was found that more than 
80 percent of tlie ordinances of 110 cities, repre- 
sentative of various population sizes, have been 
enacted within the last In years. Farther evi- 
dence of the growth of local programs is af- 
forded by the Directories of Goverjiinental Air 
Polhition Agencies published in Ih.Fi and 1957, 
the Jiinnber of local agencies listed increasing 
from 115 to 279 in the 2-.year period. 

On the State level there has loTig been a his- 
tory of sporadic ad hoc activity of technical 
study in connection with specific air pollution 
problems, principally b.y State industrial h}'- 
gieiie organizations. EecentI)', however, there 
has been increasing interest in the organization 
of State programs e.xplicitly authorized by stat- 
ute. The first of these laws was passed in Ore- 
gon in 1951. It established an air pollution 
authoritj'^ in the Oregon State Board of Health 
with powers to study and legally enforce all 
aspects of air pollution. Similarly compre- 
hensh-e legislation in Massachusetts and New 
Jerse}' followed in 1954. A State air pollution 
program was authorized in California in 1955 
(and in 1957 in seven additional States (Colo- 
rado, Delaware, Florida, Alinnesota, New York. 
Ohio, and Washington) and the Territoiy of 
Hawaii. 

The circumstances contributing to the enact- 
ments differ from State to State, resulting in 
considerable variation in the laws, and tJiere 
has been but little operating experience under 
them. Several features of tliese laws, how- 
ever, deserve mention : 

1. All of the laws would apparently authorize 
studies and technical assistance for local jn-ob- 
lems. 

2. Ten of the twelve enactments extend cover- 
age to all air pollution problems; two would 


I’csfrict the autliority to instances detrimental 
to public health. 

3. Eight of the twelve laws proidcle fo 2 ' some 
legal control of air polhition on a State level. 

4. In eveiy instance, the State health de- 
partment is named as the operating agenc}-; 
in five instances, a board, commission, or au- 
thority is also established with interests other 
than health represented. 

Onlj' one legislative step has been taken in 
relation to an interstate air pollution prob- 
lem. Under legislative authority enacted b}' 
the States of Neiv Jersey, New York, and Con- 
necticut, and ratified by Congress in 1950, the 
Interstate Sanitation Commission is studying 
the interstate jirohlem in the New York-New 
Jersey area and will reimrt to the legislatures 
of these two States. 

If there is any lesson to learn from the 
history of State and local air pollution con- 
trol legislation to date, it is that the individual 
law or ordinance should be tailored to the situ- 
ation and take into consideration the varj’- 
ing circumstances and needs of the jurisdic- 
tion involved. 

Public Health Service Program 

The Public ITealtli Service program on air 
pollution, authorized by the 1953 act, is now 
in its tliird jeai\ The act authorized a 5-yenr 
IJrogram of I’eseai’ch and technical assistance at 
a maximum annual cost not to exceed $5 
million. It specifically reserved to the States 
and local governments the responsibility for 
legal control of air pollutants. A 2 Jproximate- 
Ij' $8.5 million has now been appropriated 
under tlie act, $1.75 million in 195C, $2.75 mil- 
lion in 1957, and $4 million in 1968. 

The major emphasis in the program is on 
I'esearch. Approximately 80 2 Dercent of the 
resources are devoted to this 2 >nrpose, and the 
remaining 20 2 ^ercent are used for training 
and technical assistance on specific problems. 
From another viewpoint, a232iroximately 60 
percent of the available budgetary resources 
are devoted to physical science and engineer- 
ing control studies and 40 percent to stnelies 
on the effects of 25 olliitants on health. From 
a third viewpoint, about 45 percent of the pro- 
gram resources are used for intramural Pub- 
lic Healtli Sei-vice activities, with the remain- 
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dor divided about e(jually between outside "rant 
and coutvacf studies. All grants and conti’acts 
are on a project, basis; the act, does not. author- 
ize general support or formula-type grants. 

Although much of the research is necessarily 
of long-term character, some results are al- 
ready appearing in rejiorts and publications 
concerned with the identification and measure- 
ment of pollutants in the atmosphere, the fac- 
tors afl'ecting the behavior and dispersal of 
pollutants in the atmosphere, the effects of air 
pollutants, and means for their abatement. 

"Work under way on improved methods of 
analysis has led to a promising development 
for continuous monitoring of fluorides and an 
improved smoke inspection guide for use by 
local authorities. Other areas in which prog- 
ress is being made include tracing pollutants 
to specific sources, filter fabrics for high tem- 
perature gas streams, and improved design for 
refuse incinerators. 

The lack of basic data on the nature of air 
pollution has led to the creation of the National 
Air Sampling IS^etwork covering 110 urban and 
2o non-urban sites. This network, operated in 
cooperation with States and communities, may 
provide data on air pollution which can be cor- 
related with geogi-aphic, demographic, mete- 
orologic, and other variables. 

That part of the program concerned with the 
eti'ects of air polhrtion on human health has 
initiated toxicological studies to determine the 
effects of pollutants on animals and biological 
systems, and clinical and epidemiological 
studies to determine the effects on human be- 
ings. The compilation and pxiblication of mor- 
tality data by cause of death for 163 metro- 
politan areas have provided an important work- 
ing tool for use in this and other fields of stud}'. 
Another example of medical research recently 
initiated is a study undertaken in cooi)eration 
with the N’ational Cancer Institute and the 
University of Southern California on the car- 
cinogenicity of aliphatic and ai’omatic fractions 
of air pollution samples collected in eight 
metropolitan areas through the National Air 
Sain pling Net vvoi’k. 

In the 2 years since the initiation of the air 
pollution program, several hundred requests for 
technical assistance on general and specific air 
pollution problems have been received from 


State and local government agencies and other 
oi'ganizations. The assist ance pi'ovided by the 
Service has depended, of conr.se, on the re- 
sources available and lias varied from limited 
consnltation to assigning personnel to work co- 
o])eralively with State and local agencies. 

Stall members have been assigned to studies 
in the States of Connecticut, Washington, Cali- 
fornia, and Tennessee, and in Louisville, New 
York, Los Angeles, Philadelphia, and other 
areas. The cooperative State surveys which 
have been made in Connecticut, Washington, 
and Tennessee have, I believe, demonstrated a 
means of appraising the statewide air pollution 
l^roblem at reasonable cost. 

In addition to the direct technical assistance 
activities of the Service, demonstration project 
grants have been provided for study of local 
and regional problems. Such grants have been 
made to the State health departments of Cali- 
fornia, Colorado, Illinois, and Indiana, to the 
city-county health unit of El Paso, Tex., the 
Interstate Sanitation Commission, and Oregon 
State College. Other demonstration project 
grant applications ai-e pending. 

To assist in the alleviation of the shortage of 
technical personnel trained in air pollution re- 
search or control, the Service has been conduct- 
ing short-term training courses at the EobexI; 
A. Taft Sanitary Engineering Center in Cin- 
cinnati; more tlian 500 trainees attended the 
training courses during the last fiscal year. In 
addition, the Service has made grants to 10 
universities distributed across the country for 
initial development and support of graduate 
level curricuhnns, and for a limited number of 
traineeships. 

Witli 2 years of the program completed, a 
considerable volume of results from the various 
studies undertaken are beginning to flow in. 
The Service hopes to make this infoi-mation 
available at the earliest feasible date. Con- 
sequently, a more formal system will sliortly be 
inaugurated for disseminating information de- 
rived from the Service's direct air pollution 
studies and from grants and contracts which it 
is supporting. Reports of a general nature to- 
gether with lists of projects undertakexi and 
other reports, publications, bibliographies, con- 
ference proceedings, and similai’ infoz’mation.al 
material will be available shortly. 
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At one of the conference sessions, three local health officers described 
activities illustrative of the theme “developing new local health department 
programs within existing community organization.” Their papers follow. 


Rehabilitation 
In San Mateo 

By Harold D. Chope, M.D., Dr.P.H, 

Director of the Department of 
Public Health and Welfare, 

San Mateo County, Calif. 

'Witliin the last 3 years, a forgotten part of 
tlie California county of San Mateo has been 
found, and Avhat ■was to man}’ a life without 
hope has become a life with purpose ajid dig- 
nity. The story that I tell, however, is not 
just of a few disinherited individuals who were 
provided for, but of an entire county that be- 
came involved with the problems and satisfac- 
tions of rehabilitation. For, upon a foundation 
of resourceful social and public health workers, 
community interest accumulated to form a 
bridge upon which all might Avalk. 

San Mateo County- is relatiA-ely small, cov- 
ering 448 square miles on the San Francisco 
peninsula. It is bounded on the east by San 
Francisco Bay, on the AA-est by the Pacific Ocean, 
on the north by the city and countA' of San Fran- 
cisco, and on the south by Santa Clara and 
Santa Cruz Counties. The county is split doAvn 
the middle by a range of hills which protects 
tlie eastern slope of the county from the dull- 
ing AA’inds of the Pacific, and it is here that the 
population is most dense. On the AA’estern 
slopes are the sleepy little toAvns of Half Moon 
Bay and Pescadero, still supporting a AvaA' of 
life Avith fishing, cattle, and truck gardening 
not much different from the early days. 

The i^eople who live in San IMateo are young 
(the median age is 31.4 years), relatiA-elj- well 
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educated, and liaA'e an income that aA’erages 
$1,400 higher than the United States as a aa-IioIc. 
They form a community Avhich in recent times 
has become increasingly urban, AA'ith light in- 
dustry and decentralized shopping centers bur- 
geoning about them. 

The San ^latco Department of Public Health 
and lYelfare, first established in 1032. is now 
OYgaAAA’/.cd mio five basic divisions: adiAAnfisiva- 
tion, recently added to the department; public 
health: social service: countA' hospital, includ- 
ing outpatient and psychiatric facilities; and 
the tuberculosis sanatorium. The social serA'- 
ice diA'ision operates two institutions, a 17-bed 
home for dependent and neglected children and 
the 135-bed Ciwstal Spi’ings Eehabilitation 
Center. 

The most extensiA-e reorganization of the de- 
partment has taken place since 104S as a result 
of a complete survey ordered by the board of 
supervisors. 

In 1048 the county faced many problems. 
IVorld IVar II had prevented not only the nor- 
mal increments in a building jArogram but had 
made impossible the deA-elopment of plp’sical 
facilities to serve the rajAidl}' groAving 23opula- 
tion. While the depai'tment had many excel- 
lent emjjloyees, thei’e AA-as need for more em- 
2 )loyees, considerable reorganization, and the 
recruitment of iieAv leaders in some discijilines. 
Much time during the first 4 j'ears (1948-52) of 
the 2>resent administration Avas spent in con- 
struction, recruitment, and reorganization. 
The neAv addition to the Ciystal Springs Home 
AA'as comjAleted in 1949. An entirely neAv 120- 
bed tuberculosis hospital Avas dedicated on 
March 2, 1952. A bond issue to enlarge the 
county hospital Avas approved by the voters in 
HoA-ember 1952. and the addition Avas comiAleted 
at the end of 1956. In 1953 the health and aa'cI- 
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fare divisions moved oid of (lie basemonf of the 
courtlioiise into a new r)0,000-sqnarc-fool ad- 
ministration bnildin<>; on the liospital site. 

Rehabilitation Begins 

During this period (here was eonsiderahle 
fomentation regarding rehabilitation, much of 
(he stimulation coming from Dr. Lester Bres- 
low, chief of the hurean of chronic di.seases of 
the California State Health Department, but 
nothing that could he delineated as a formal re- 
hahilitatiou program, "While thei'e was much 
reviewing of current articles, conferring, and 
verbalizing about rehabilitation, this amounted 
to little more than the fertilization of the soil 
in which our now beginning program was to 
grow. 

I think that at this point it is onty fair to 
point out that, while the desire for a rehabilita- 
tion program existed with the medical adminis- 
trative personnel of the department, and various 
specialties in medicine have made major con- 
tributions, the real leadership came from the 
social work discipline. 

Lentil February 1954, the Crystal Springs 
Home had been operated as a “relief home,” 
with the “inmates" receiving “custodial care for 
elderly indigents."’ Adrian lYard, superintend- 
ent of the social service division at that time, 
recommended as the new manager Einor 
Xordbj'^, a man Avith broad experience in social 
work. iNIr. Nordby brought to his neAv job more 
than good training and broad experience; he 
brought two other characteristics of inestimable 
value: a strong comdetion about the values of 
rehabilitation and an abiding faith in the infi- 
nite capacitj' of human beings to oA^ercome 
seemingly insuperable handicaps and, I might 
add, a sincere respect for human dignity. 
Within a few weeks, the “relief home” had be- 
come the “Crystal Springs Kehabilitation 
Center,"’ the “inmates,” “patients,’" and “custo- 
dial care for elderlj^ indigents"’ became “reha- 
bilitation treatment services for patients Avith 
long-term illness.” 

While it did not take long to change names 
and terms, it took a little longer to develop the 
program and philosophj^ indicated by these 
terms and to teach a largely untrained staff to 
center their efforts on restoring dignity, status, 


self-respect, and self-esteem in the individual 
patient. The dietary Avas improved after a sur- 
Ycy by the juitrition section of the State health 
department. Little things Averc initiated, such 
as arranging the mealtime to suit the patients 
rather than the staff, placing sugar and condi- 
ments on the table to afford patients free choice 
of .seasoning, providing a before-bedtime snack 
of graham crackers and milk, consulting pa- 
tients on their likes and dislikes, and serving 
food as attractively as possible instead of prison 
stjde. Xone of these things alone had too much 
significance, hut each indicated to the patients 
that the management considered them humans 
capable of personal decisions, Avith opinions of 
Auilue in determining polic}’. 

A second method of proAuding motivation to 
the patients Avas to form committees to discuss 
policy and program — a library committee, an 
occupational therapy committee, a patient’s 
service committee. Budgetary limitations did 
not permit the employment of additional staff 
the first year of operation, so the manager and 
the committees turned to the community for 
Amlunteer help. The relief home had been 
shunned by the community, except for a few 
stalwart church groups and people “Avanting to 
do something for the poor"" during the holi- 
days. But with the neAv spirit, Avhich is hard 
to describe but was immediately felt, commu- 
nity organizations, service clubs, church grovips, 
women’s clubs, and others became enthusiastic 
sponsors of various rehabilitation activities, 
providing materials, tools and mone}", and find- 
ing qualified A^olunteer arts and crafts teachers. 
The patients exliibited their handiAvork at the 
annual fiesta (county fair) ; they organized an 
annual bazaar and started a monthly neAvs- 
paper. 

Tliese activities gaA^e status and helped re- 
store sadly depleted self-esteem. Tlie “in- 
mates” Avere again human beings Avith 
personalities and skills. Tliese activities gave 
new hope and incentive, but this was not 
enough. The physically disabled AA’ere still dis- 
abled though their outlook had improved. The 
mildly depressed responded Avell, but the se- 
A^erely depressed were still depressed. Again 
A-ohmteers were recruited— a psychiatrist, a 
half-time physical therapist, social Avorkers in 
the eA'enings after their regular day"s work. 
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Time does not permit a step-by-step develop- 
ment of tJie progi-am throogli the next 2 years, 
but the demonstrated accomplishments con- 
vinced the board of supervisors, and ’.vc started 
fiscal year lOoS with a fair]}- adequate profes- 
sional stall’ consisting of a part-time irsychia- 
ti’ist, a full-time psychiatric social worker, a 
part-time medical physiatrist, 2 physical ther- 
apists, 1 full-time and 1 half-time occupational 
therapist, 2 part-time internists, a part-time vo- 
cational counselor, a full-time dietitian, and a 
nursing director with a master’s degree, experi- 
enced in care of the chronically ill. 

What has this type of service cost the tax- 
payers of the county? Do <he results justify 
the added expenditure? 

The indigent custodial care, consisting of 
food, shelter, and minimal medical care, cost tlie 
county $4.90 per patient-day for the fiscal year 
10o3-a4. In the year ina4— oo the cost increased 
o4 cents per patient-day to $5.a0. In lO.ao-uG 
the cost went up another .50 cents to $G per 
patient-day, and in 1950-57 it rose to $7.55 per 
patient-day. This I'epresents a $2.59 increase 
over the .$4.9G of 1953-54, or a 52 percent in- 
crease in costs. The cost increase is not all 
chargeable to rehabilitation. Increases in sal- 
aries, enlarging the nursing staff, rising costs 
of operation, and conversion of custodial beds 
to treatment beds account for most of it. The 
actual salai'ies for the professional staff asso- 
ciated with the rehabilitation progi'am and the 
siqqjlies and equipment amount to 45 cents per 
patient-day. 

What did the county get for this? During 
the year 1956-57, 12 patients were restored to 
full-time employment, relievmg the county of 
all financial responsibility (12X$2,75G=$33,- 
072), and 41 patients were returned to private 
living in the community at far less cost than in- 
stitutional care, a net saving of $G9,790. 

These figures and calculations liave value in 
budget analysis, but to me they are not the im- 
portant results of a rehabilitation program. 
What criteria do we have to measure social 
value ? IWiat is the worth of human dignity to 
the mdividual? What is a new lease on life 
worth to a man who was totally defeated and 
contemplating suicide ? What is it worth to his 
wife and family ? Wiat is the money v.alue on 
the extension to 1 year or 10 years of active, in- 


dependent, and productive living of a man who 
at 55 was rejected and disabled and felt dis- 
carded by society ? Can society afford to rescue 
a woman of 70 from the living death of perma- 
nent bed rest with attendant evils of premature 
senility and retrogression to infantilism? 

Subjectively, I am much h.a])j)ier to be respon- 
sible for an institution around which the com- 
munity rallies, with the garden club planning 
landscaping projects, the cosmetologist asso- 
ciation lielj)ing start beauty pallors, and church 
groiqjs providing spiritual counseling, than to 
be raciponsiblc for tlie operation of a ‘'poor- 
house." 

Broadening the Program 

IWnlc the tai\gible and intangible rewards of 
expanded institutional care were many, there 
was still much to be clone for those outside the 
insf itiitions : the recipients of genei’al assistance. 
Again we called on our State healtli depart- 
ment for a study to review programs and out- 
line the needs for medical social workers. In 
September 1954 we established a medical social 
work sei'vice. 

A study of the general assistance recipients 
in the county revealed tliat about 58 percent 
were dependent because of alleged poor health. 
Tliis seemed to be a serious indictment of a de- 
partment which had available all of the modern 
facilities for prevention and treatment of 
physical illness. 

Although many were receiving care in the 
outpatient clinics of the department, it was de- 
cided to employ an internist in February 1955 
to give tliorough physical examinations to pub- 
lic assistance recipients and to serve as liaison 
between the social workers and the outpatient 
staff. 

In a review of the work, IG months later in 
June 1956. it was found that 75 2 >ercent of the 
men examined fell into five diagnostic cate- 
gories: chronic alcoholism, chronic pulmonary 
disease, hypertensive vascular disease, neuro- 
logical disease, and orthopedic defects. The 
women presented a difi'erent picture: 40 per- 
cent had a diagnosis of psychoneiirosis or psy- 
cliosis. and 23 percent had no diagnosable dis- 
ease. It was obvious that pliysical health alone 
was not a major cause for the recipient's de- 
pendency. "SVith these findings we approached 
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ur psyc'liiatrisls in tlio adnll jjsycliialric clinic, 
’’hey (loclinccl to participate on the basis Unit, 
lie volume of cases ivas too lar{ 2 ;c for them to 
lamlle and that the reeijiienls would be nneo- 
iperative and nnamcnablo to therapy. Al- 
hough not. accejiting the recijiients for indi- 
•idual or group therap}', the psycliiatrists did 
■onsult with the rehabilitation team. 

In September 195.5, a ])art.-time A’Ocat.ional 
■oimsclor started testing the recipients, and the 
cam in a staif conference attempted to smn- 
nari/.e all data on each recipient, and to rate the 
■ecipient as to potentiality for rehabilitation ac- 
cording to five factors: motivation; physical 
condition; skills and abilities; personal adjust- 
ment, including intelligence; and social ad- 
justment. Using a scale of A through E for 
rehabilitation potential, we found that exactly 
50 percent of the patients studied had a rating 
sufficiently high (A, B, or C) to justify' further 
efforts. 

xVs we moved along in this study, we observed 
that some of the patients, althougli appearing 
to have rehabilitation potential, had suffered 
such a long series of tragic experiences and had 
endured these experiences for such a iirolonged 
time that they had come to accept passively 
their dependency and disability role. Many 
had tried to get jobs and had been rebuffed or 
had failed so many times that they no longer 
had the courage to seek a job or the confidence 
that they could hold one if found. So in Octo- 
ber 1956 we started a Avork experience program. 
This was not the kind of a program where the 
clerical worker is put to raking leaves or liick- 
ing up beer cans in the public iiarks. After 
the A'ocational counselor had delineated the pos- 
sible skills of the recipient, an effort was made 
to place him in one of the county departments 
for work experience or he was referred to the 
California State Department of Vocational Ee- 
habilitation for training. INIechanics Avere put 
to Avork on the county cars ; women Avith seAving 
skills, in the linen rooms of the institutions; 
and recipients Avith clerical skills, in the A^arious 
offices of the county. This relatiA-ely sheltered 
and planned experience Avas sufficient in a sur- 
prising number of cases to conAunce the recipi- 
ent that he was able to Avork productAely, and 
many sought and obtained priA^ate employment. 

Our most recent step, in August 1957, was to 


csfablisli an indusfrial rehabilitation Avorkshop 
under fhe dii-ection of a trained occupational 
therajiist. 

Our next anticipated step is the foimiation of 
a cif izens committee Avifh rejiresentatives of la- 
bor, management, civic groups, local govern- 
ment, and interesfed persons to see if Ave can 
further our rehabilitation process. 

Implications for Others 

Slate and Territorial health officers might 
Avell ask, “What has all of this to do Avith our 
programs?’’ What has been reported is an iso- 
lated incident in an unusual type of adminis- 
trative setup Avhich exists onlj^ in this one small 
count}' in all of the United States. 

But let me summarize the implications for 
State health officers implicit in this case report. 

1. Specialized consultation (statistical stud- 
ies, nutritional studies, and social seiwice con- 
sultation) is available on the local level from 
State health departments. 

2. If public health administration is to pur- 
sue vigorously the noAv accejAted objectives of 
reducing chronic diseases and imiAroving men- 
tal health, that segment of our population on 
AA’elfare rolls presents a rich field for adminis- 
tratiA'e study and the development of tech- 
niques. 

3. Successful rehabilitation will not be ac- 
complished by any single discipline but by a 
careful synthesis of the contribution of many 
professional disciplines: the physiatrist, the 
social Avorker, the vocational counselor, the 
physician, including the specialist in psychi- 
atry, and the administrator. 

4. Eesults in rehabilitation may be accom- 
plished by using the time-honored techniques of 
public health administration: careful delinea- 
tion of a problem, selection of a specific seg- 
ment for early efforts, locating, employing, and 
supporting well-trained staff, utilizing commu- 
nity resources, obtaining budget and financial 
support for the project, and keeping the com- 
munity informed of progress. A local health 
officer does not need an administrative organi- 
zation such as ours to further rehabilitation. 
xV health officer, for example, in a county south 
of San ISIateo has done an outstanding job Avith 
the traditional organization. 
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In the field of rehabilitation vce slionld con- 
stantlj^ keep in mind tliat beantifnlly confxised 
metaiihor of Cliarles Cliajfin; “It is not for me 
to ‘set the river afire:' but there is manj’ a ^reat 
edifice bnilded of small stones." 

Improving Patient Care 
in Nursing Homes 

By Herbert R. Domke, M.D., M.P.H. 

Commissioner of Health 

St. Louis County, Mo. 

Achieving improved care for nursing home 
residents requires coordination of many serv- 
ices, jJrofessional groups, and agencies, a func- 
tion that is imignelv sjjited to the health de- 
partment through its legal responsibilities for 
inspection and its pivotal position in the com- 
munit}'. 

As an inspection agency the health depart- 
ment can collect information on patient care 
and nursing home operation vluch maj’ be a 
basis for developing programs. 

As a formal unit of goverjiment, the de- 
partment is in a favorable position in lielping 
formulate proposed legislation. 

Through its ivoi’lr ivith all nursing homes 
in a jurisdiction, the health department can 
help the nursing home operatoi-s, individually 
and as a group, develop professional xmder- 
standing that can lead to improved techniques 
of patient care and other aspects of nursing 
home operation. 

The health departmexit, because of its rela- 
tionships xvitli other governmexital and volun- 
taiy agencies, can foster varied community 
services related to patient care and adjust- 
ment. A special activity maj' be interpreting 
more accurately to the community the nurs- 
ing home’s role in meeting problejns of the 
aged and chronically ill. 

In Slissouri, the St. Louis County Healtli 
Department, through its nursing home inspec- 
tion program, acts as agent in enforcing State 
nui-sing home legislation in the county. From 
this basic service, the program has branclied 
out into research, legislative, and training ac- 
tivities. 


In comparison with national data the mu-s- 
ing homes in St. Louis County are reasonably 
typical. Data by age distribution, type of 
medical and nursing service needs, and fi- 
nancial support shou- that county homes and 
patients are in the median range for the United 
States. There are lo mu-sing homes with less 
than 10 beds and several with more than 100 
beds. The majority are privately operated; 
some ai-e under church or other charitable 
.sponsorship. The 00 homes in the county have 
a total bed capacity' of more than 2,000, a 
larger number of homes and beds than would 
be expected for the St. Louis County's 000,- 
000 population. The disproportionately large 
numbei- is almost certainly- the result of an en- 
forcement code adopted by- the city- of St. Louis 
more tlian 30 years ago. The county- had no 
Ncciishig program mitil the State adopted its 
fii-st nursing home legislation in 1911. 

Legislative Action 

The nursing home ixrogram, along with other 
aspects of chronic illness and aging, has re- 
ceived considerable attention in the coimnunity. 
Much of this program carries out recommenda- 
tions made in a survey of chronic illness pub- 
lished by the St. Louis Social Planning 
Council in 1916. Also, in 1933 a Missouri 
nursing home association sponsored a bill de- 
signed to correct many obvious deficiencies of 
the 1911 law. However, the bill did not pass. 

The health department began emphasizing 
the mu-sing home pi’ogram eai-ly- in 1.951. At 
that time its official governing body, the St. 
Louis County Council, provided funds for es- 
tablishing a chronic disease control section, 
partly- to expand the existing, inadequate in- 
spection. Acting on a recommendation of the 
Social Planning Council, the county council 
also authorized a survey of all niu-sing homes 
and their i-esidents. The survey-, utilizing the 
Commission on Chronic Illness forms, pro- 
vided much new information. 

Precise survey data pointed up defects and 
inadequacies of existing State legislation, fur- 
ther supporting the legislation sponsored by 
the nursing home association. In 19,55. the 
association-sponsored bill, slightly njodiiied, 
was reintroduced, and with broader backing 
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Wivs ni>])rovo(l by (bo Slnio loirislnliiro. Unfor- 
tuiiibely, (bo bill contaiiUHl n ])rovisioii which 
was hold unooiisfitutional. ]ii lOaT, impelled 
hy (he disastrous mirsin;*- home fire in AVarrcn- 
ton, ^lo., the legislature amended (ho licensing 
and 1 ‘ogidation bill, which is now (he basis ior 
regulation. 

The mo.st controA'ersial i)art of the present, 
act provides for licensure by the type care (be 
I'esident needs. The suiwey made by the (. om- 
mission on Chronic Illness was especially val- 
uable in supporting this provision because it 
showed a wide range of patient, needs— from 
essentially boarding care to medical and mii's- 
ing services at almost hospital level. For the 
first time in ]\Iissouri, it is possible to define 
minimum nursing liome standards appropriate 
to a realistic appraisal of patient need. 

Probably no one code can be a definitive an- 
swer to legislation and regulation, but this bill 
already has markedly improved patient care. 
Without the background of legislative review 
before the Warrenton fire, revised legislation 
would possibly have been restricted to fire 
safety provisions. 

Survey of Nursing Home Residents 

The Commission on Chronic Illness survey 
provides information about the resident's med- 
ical and nursing needs. Many other concerns, 
however, are expressed by the resident, his fam- 
ily, and the community. 

Nursing home facilities continue to expand 
despite a general tendenej’^ to consider the home 
as an undesirable, last resort solution to the in- 
dividual and family problem. Although there 
are some studies of psychological and social 
adjustment of the aged, including those in nurs- 
ing homes, adequate information is not avail- 
able on the factors important in placement 
and adjustment of the resident to the home. 
Certainly we had no such information in St. 
Louis County. More data were necessarj^ to 
develop programs such as familj'^ counseling. 

In lO.'io a further special studj' of countj’' 
nursing home residents became possible. Its 
purpose Avas to ascertain the circumstances lead- 
ing to the use of the nursing home as a patient's 
Avay of living, the response of the patient to the 
solution of his problem, and any change that 


might be made in him or his living arrange- 
ments that would restore oi' maintain him at his 
maximum level of functioning and ha]>piness. 

Tliis study was jointly sponsored by the 
Chronic Disease Division of the Public Health 
Service, the Brown School of Social Woi’k of 
Washington University, and the St. Louis 
County Health Department. General research 
policy was formulated b}' a committee of per- 
sonnel from the three agencies. The school as- 
sumed responsibility for the execution of the 
jjroject by its graduate students. 

A sample of 36 residents from 23 different 
homes was selected for intensive interviewing. 
Eesidents interviewed were restricted to those 
who Avere clear of mind, had lived in the mn-sing 
home for a year or more, and had at least one 
close relative living in the St. Louis metroi)oli- 
tan area. 

Detailed interviews of the resident, his rela- 
tive, and the nursing home operator were con- 
ducted. Aside from the specific criteria of se- 
lection, analyses showed that the residents Avere 
essentiallj' representative of the nursing home 
population Avhen comi^ared Avitli the Commis- 
sion of Chronic Illness data. Although the ex- 
tensive intervieAvs are a major asset, the small 
size of the sample can only represent a pilot 
study and the findings are not definitive. This 
unpublished study Avas compiled into one vol- 
ume and presented as a joint master's degree 
thesis for manj^ 195.5 graduates of the school. 
The folloAving discussion covers only a feAv of 
the factors studied and reported in the thesis. 

The policy committee approached the study 
Avith certain preconceived ideas as to Avhat it 
might find. Members thought man}' residents 
Avould totally dislike nursing home liA'ing, that 
relatives did not A'isit regularly, and that resi- 
dents missed diA'ersional actiA'ities. In this 
respect, the committee probably reflected the 
general community attitude toAvard nursing 
homes. 

With due consideration for the small sample 
size, it is interesting and significant that these 
assumptions AA’ere not borne out. For ex- 
ample, 32 of the 36 residents, almost 90 percent, 
Avere found Avell adjusted on the basis of inter- 
A'iews Avith the resident, the relative, and the 
nursing home operator. Only 4 could be judged 
dissatisfied and had had a deteriorating course 
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of adjustment. Another set of data on jisyclio- 
logical change in the patient after entry showed 
that appi’oximately 1 ont of G Avas improved, 1 
of 5 Avas Avorse, and the remainder shoAved no 
change. Anrsing iiome placement did not ap- 
pear to liaA’e been general!}’ deleterious for 
patients. 

Although S of the 3G Avere entirely satisfied 
Avith their placement, and some of these 8 did 
not AA’ish to return to a living arrangement AA'ith 
their families, the majority AA-ere only accepting 
of nursing home placement or had hopes, fre- 
quently unrealistic, of making other arrange- 
ments. 

Data on Patient's Background 

While these findings Avere certainly better 
than AA-e anticipated, the haclcground and expec- 
tations of the person AA’ho becomes a nursing 
home resident should be further CA'aluated. 
One surprising finding reflected in the favorable 
responses was that the Avomen, aa’Iio outnum- 
bered men 4 to 1 in the sample, had had an 
unusual incidence of hardship as adults. Ap- 
proximately 40 perceiAt of the Avomen had to 
assume complete financial responsibility for 
self and family at some time during their matiu’c 
years, usually aa'Iicu they Avere widoAved. This 
and other data indicated that the lower socio- 
economic group in this connnimit}' Avas more 
likely to select uAirsing home placement. Gen- 
erally all the data pointed to the placement as 
an appropriate solution for the resident and his 
family. 

Another finding was that the patient or fam- 
ily frequently did not consider a nursing home 
placement until shortly before the decision was 
made. Adequate preparation and participa- 
tion of the patient in the decision to moA'e to a 
home appears to affect dii-ectly his adjusttnent. 
The resiclent was ranch more likely to be satis- 
fied if he and the famih’ had sufficient time and 
information to decide. Eesidents aa-Iio Avere 
only accepting of the mirsing home, or aa’Iio 
Avere dissatisfied, had done less adequate plan- 
ning, and the resident himself Avas frequently 
not involved. 

In more than half the cases where the patient 
AA’as not entirely satisfied, he aa'us not consulted, 
or had linoAvn of the decision for less than 2 


weeks before it Avas made. This inqAlies that 
individuals and families are not adequately in- 
formed about nursing homes, and the commu- 
nity needs a better understanding of the serv- 
ices Avhich they proA’ide. The generally unfav- 
orable reputation of nursing homes may Avell 
cau.se dehi}' in considering them as a solution. 

Operators' Attitudes and Training 

The stiidy attemiAted to assess the nursing 
home operator’s interest and attitude toward 
patients and also sought the resident's attitude 
toAvai'd the operator. The residents had almost 
uniformly faA'oralffe comments about the oper- 
ator. Eesidents belicA’ed the operator was in- 
terested in their Avelfare, and all Avere highly 
disappointed that the operator did not spend 
more time Avith them. In general, the informa- 
tion obtained indicates that the opei’ator plays 
an important, positiA’e role in the resident’s ad- 
justment to the nursing home. 

IntervicAvs Avith operators indicated that their 
prijuary cojicern Avas the physical aspects of 
care — ^Iceeping residents clean, properly feci, and 
protected. Social aspects, such as keeiAing resi- 
dents occiqAied and combating boredom and dis- 
content, seemed secondary. Although physical 
care Avas em])hasized, this usually did not in- 
clude rehabilitatiA’e efforts. Occasionally the 
expense of rehabilitation efforts led to negative 
attitudes toAA'ard rehabilitation Avork. 

The operators' attitudes may well reflect the 
emphasis of official ins2:)ection, Avhich has ex- 
plicit standards for a home's jffiysical facilities 
and medical and nursing care. But, at least in 
the jMissouri legislation, other asiiects of oiAera- 
tion Avhich may influence the resident's adjust- 
ment to the hojne get little attention. 

The operator's attitude is also affected by his 
background and training. In St. Louis County 
a feAV homes are jnanaged by physicians, some 
by nurses, and one by a trained social worker. 
Most operators’ educational background and 
jjreparation do not include professional train- 
ing. Some have had only a high scliool educa- 
tion. Although inspections influence the serv- 
ice i>rovided. the nursing home operator is 
ultimately responsible for his institution and 
the care of its residents. 

jj,\pi*Qved jAatient care can come onl} aa lieu 
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tho openilor hiis ii more eomplele, undcrstaiul- 
inff of patient needs and of tlie background of 
ollicial recpiirements. IniproA-ed eare reqiiires 
also that appropriate teelinicpies be known to 
the operator. 

Certaii\ly the nursing home opei’ator recpiires 
many skills which he now has little opi)ortmnl,v 
to develop except by nngnided experience. Tlie 
operator's varied, and not always adecpiate, 
training for his job and his importance to the 
resident point to a serions program need. Al- 
though nursing home associations recently’ have 
begun to provide needed professional informa- 
tion, there are not now adecpiate training pro- 
grams. Regulation and inspection are of great 
value, but a considerable area of mu-sing home 
operation remains outside tlie scope of 
legislation. 

Training for operators is, we belieA’e, one of 
the most important activities the health depart- 
ment can initiate to improve patient care. The 
St. Louis County Health Department for the 
past 2 years has sponsoi'ed a monthly training 
program for operators. These programs, 
planned with a committee of the operators, have 
reviewed available professional knowledge on a 
wide range of topics such as fire prevention, 
nutrition, and cost accounting. These volun- 
tary meetings have been well attended and seem 
to be one Avay of increasing the professional 
knowledge of nursing home operation. Aside 
from their informational function, they allow 
operators to share their concerns and trade 
ideas. 

Conclusion 

The nursing home program developed by the 
St. Louis County’ Health Department with 
other community agencies includes collecting 
information and research, legislative programs, 
and operator training. The jprogram stems 
from the department’s legal responsibilities as 
the licensure and inspection agency’. 

Specific features of the St. Louis County 
program may’ not be adaptable in other areas. 
Our experience, however, indicates that the 
community’, the nursing home operator, the pa- 
tient and his family’, and official and voluntary’ 
agencies see the program as an approjiriate 
health department function. 

Surgeon General Leroy’ E. Burney’ in a recent 


address lo the convention of the American 
Nursing Home Association slated: 

“Good aclministralion, bolh within an instilulion 
and in licensing agencies, should be based on edu- 
cation and assistance, rather than on compulsion. 
. . . Standards and regulations should be in the 
form of basic principles, rather than an outline of 
specific details. 

“Administrative difficulties, both in individual 
institutions and in public agencies, will not be satis- 
factorily resolved until the people of all communi- 
ties accept nursing homes, in fact as well as in 
theory, as an integral part of their health services.” 

It seems to us that the health department 
can and should play an important role in 
achieving this goal. 


Home Safety 
In San Jose 


By Dwight M. Bissell, M.D., M.S.P.H. 

Health Officer 

San Jose, Calif. 

In 1949 the city of San Jose, Calif., estab- 
lished an emergency first aid station and gave 
the health officer responsibility for administer- 
ing it. Records were a necessary part of its 
operation. As we looked at the reasons that 
caused people to seek service, we were struck 
by the number of persons Avho had suffered acci- 
dental injuries. lYe were aware of the fre- 
quency of automobile accidents and of industrial 
accidents, but somehow we had never realized 
that such a large number of accidental injuries 
could occur at home. 

IVe looked at the death records and found that 
year after year in our city of slightly less than 
100,000 population 13 to 15 deaths were rec^is- 
tered as due to home accidents. Few people Lad 
been interested in the fact that accidents were 
the third cause of death in our city, as they 
are in many other cities in California. lYe had 
a chapter of the National Safety Council, but 
It was interested primarily in industrial and 
traffic accidents, m knew that the National 
Safety Council was interested in home acci- 
dents, and we felt that the local chapter would 
be a natural ally in our concern about them. 
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Our Jiealth department personnel, numbering 
about 70, ahvays work Avell together after we 
arrive at a group decision and agree on a pro- 
gram. '\Ye talked the home accident problem 
over at our division chiefs’ meeting and decided 
to find out the degree of interest among those 
who Avould be Avorking on this neAv problem. 
It seemed logical that nurses aa-Iio visit fam- 
ilies in tlieir homes would be able to do some 
Avork in preA’ention of home accidents; that 
sanitarians aaIio deal with housing and check 
on enA-ironmental sanitation of the home A\-ou]d 
be able to assist, too. Health education and vital 
statistics sendees would certainly be essential, 
and all of our epidemiological and administra- 
tiA'e skills Avould be needed for a full-fledged 
attack. 

When the subject Avas first presented to the 
public health nursing division, one nurse said, 
“EA'eiyone has home accidents so Avhat can aa-c 
do about it, and AA-hy AA'ony about it?” This 
comment gaA'e us an opportunity to suggest that 
each of us record the accidental injuries occur- 
ring in our homes for a Aveek or tAvo to find out 
Avhat reall}’ happens. Before the recordkeep- 
ing period Avas over, there Avas much discussion 
about the things that cause home accidents and 
about our unsafe environment. "We began to 
hear comments about the number of home acci- 
dents. EnAnronmental hazards seemed to be 
lurking eA^erywhere. The experience produced 
couA’incing evidence that home accidents hap- 
2 Aen to all of us and that there are things one 
can do to lArevent them. Jlost of our injuries, 
incidentally, AA-ere cuts and falls. 

Community Participation 

We haA’e never tried to soh^e jjublic health 
jAroblems alone in San Jose. We believe tliat 
eveiyone who is interested has a right to shai-e 
in planning and activities. 

Each of us began to search for indiAuduals or 
groups interested in home accidents. A mnn- 
Iber of insurance comiAanies, aa-c discoA^ered, had 
a vital interest, and some of them were already 
active in this field. Some 30 industries Avere 
concerned, Ave learned by calling personnel di- 
rectors together. Industry loses money cA'eiy 
time a Avorker is absent from his job. He may 
be replaced, but the new worker is usually not 


as eflicient as the old one. One large indnsfiy 
emi)loying 3,000 or 4,000 men had a home acci- 
dent jn-eA’cntion program “on the books.” By 
bringing attention to that program, the inchis- 
tiy AA'as able to develop a more realistic one. 

Another group that became interested in 
home accident preA'ention AA-as the Apartment 
House OAA’uei’S Association. FeAver accidents 
in the ajjartments Avould inean loAA’er insurance 
premiums. PTA groups, AA-elfare groups (par- 
ticularly those serving old-age imnsioners), and 
heiilth agencies AA'ere others among a total of 
about 70 gi’ouiJS finally iuA'ited to send represen- 
tatiA'os to a meeting to discuss organization of a 
])rogram to preA'ent accidental injuries in the 
home. Pediatricians naturally had a leading 
role, but dentists, siii'geons. clerg 3 ’men, and 
mnuy others were also interested. 

We had some doubfei-s in this group too, but 
exjdoration of the matter couA'inced them of 
the A'alue of ])revcnting home accidents. In 
fact, ojie of the original oiAponents became the 
strongest suj)porter. He “sold” himself by 
asking questions. It Avas eas^' to sell those 
agencies that could see a financial gain in ])re- 
A'enting home accidents. The social Avorkers, 
for examjde, quicklj' realized that their aged 
lAatients Avere much more exiAensive to the 
county Avelfare fund Avhen thej' had to be cared 
for in bed than when thej’ AA’ere ambulatoiy. 
The PTA members realized that thej’ could pro- 
tect their children ‘s health better if they laieAv 
hoAv to prevent the man,y cases of poisonings, 
burns, cuts, falls, and other accidents charac- 
teristic of groAving iq). 

Accident [AreA'ention is a matter of personul 
liealth. and some of the jieoiJe AA'orking Avith this 
jArogram almost became neurotic about the sub- 
ject. Because of the emotional and jAersonal 
aspects of these preA'entive actiAuties, the pro- 
gram had a stimulating eflect on eA'eiy person 
iuA’olA-ed. Disability and deatli Avere constantly 
cA'ident. One could hardly mention home acci- 
dents Avithout 1 or 2 people in the group relat- 
ing a jAersonal exjAerience Avitli a home accident. 
Ideirtification of an indiA’idual or an audience 
with the problem was easy to establish. The 
death of a small boy from eating ant poison 
shocked the whole community into the reafiza- 
tion that home accidents are extiemel 3 ’ imiAor- 
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tinif. Education ])roj(>c(s in classrooms evolved 
from (his incidoni, and ioachers hofran (o feel 
responsibility toward prevent injx home acci- 
dents as well as school accidents. 

Onr coimnnnity fcronp of TO decided to or- 
iranize, with the assistance of the health educa- 
tion division of the health department. Four 
active work {groups and a steering committee 
were set np. 

Initial Problems 

Impuring minds began to a.sk about the defi- 
nition of terms, and definitions became a stum- 
bling block for a time. The words “home" and 
“accident" had dilferent meanings for ditl'erent 
people. 

Another problem was establishment of a 
baseline against which a statistical measure 
might be used to determine the value of the 
project to the community. iVith only a limited 
amount of money for this task and our desire 
to accomplish something, we did not establish 
a baseline satisfactory to some statisticians. 
We thought we had appropriate data, hut we 
found on analysis that they were quite inade- 
quate. 

Death certificates are of limited value in de- 
termining the number of deaths from home ac- 
cidents. For example, in our city the greatest 
number of such deaths are among people over 
60 years of age, and the cause is generally a 
fall. Did the elderly man have a stroke and 
fall, or did he fall first, causing an injury to 
his head? Did the person with osteoiJorosis 
fall because of the thinning bone or because of 
the slick floor? Did the elderly man with a 
fractured hip who died of p]:eumonia 4 months 
after the injiuy die of a respiratory disease or 
from an accident? What was the intent of the 
person who took an overdose of medicine? 
Was it accidental or suicidal ? 

ilorbidity data are even more likely to be 
maccurate than mortality data. With rare ex- 
ception, most of the morbidity figures I have 
seen for home accidents have been estimates. 
Some household sampling has produced results 
of apparent accuracy, but even these ai-e still 
open to question. However, all of the statistical 
inaccuracies should not frustrate one com- 
pletelj’. The data do give one a general idea 
as to causation and fi-equency. 


Whaf Can You Do? 

Once we had acquii’ed as imicli background 
data and information about the occurrence of 
home accidents as we could, our question to each 
of the TO committee members was, “What can 
the organization j’ou repi’esent, or you your- 
.sclf, do about preventing accidents?’’ If time 
permitted, I .should like to enumerate all the 
extremely worthwhile projects these men and 
women suggested and carried out. Some were 
short-range projects aimed at maintaining in- 
terest ; others involved long-range planning. 

During the 5 years in which the Kellogg 
Foundation helped support our home accident 
program, we experienced all of the stresses and 
strains to whicli a health department is accus- 
tomed. Personnel who were working full time 
on the pi-oject changed. Even the liealth offi- 
cer was gone for a j'ear. Some excellent ideas 
failed to work out as planned. Inservice train- 
ing programs were tried. Vai'ious methods of 
community education were used in this experi- 
mental project. Language barriers were en- 
countered by foreign-born people. 

Evaluation Efforts 

The one question that we felt we must answer 
was, did the project do any good? Did it pre- 
vent home accidents in San Jose? 

There is no known wa}'^ in which an accident 
prevention program such as ours could be eval- 
uated completelj' and specifically, for there are 
too many factors at Avork in a community: the 
local and national press, radio, and television, 
as Avell as exi?eriences of neighbors and friends, 
to mention but a feAv. A 20 percent increase in 
the population during the 5-year period meant 
that many families had moved into the city and 
Avere exposed to accident hazards caused by a 
change in residence. There Avere changes in 
jobs, and manj^ neAv industries Avere inti-oducecl. 
All of these factors had not onl}' a physical im- 
pact but an emotional one as Avell. It would 
be difficult to claim that a particular eA-^ent pro- 
duced a particular result. Our oAvn personal 
actions in preA^enting home accidents are pro- 
duced by a mosaic of expei'iences. 

Wiat did the figures shoAv? Because of the 
unreliability of available data, we did not giA^e 
much credence to the death certificates, Avhich 
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sliowecl tliafc accidental deaths doci’eased consid- 
erabl}', Ajjproximately tlje same numhev of 
liome accident cases n-ere being tronted nt the 
first aid station after the prognnm as hefove, 
but our population was increasing aiid people 
were discovering the value of tlie station. ^Ye 
decided that perhajis another type of evalu- 
ation would be of greater importance than a 
statistical one. 

Y'e asked each of the persons who had volun- 
teei'ed to work in the program what lie thought 
about it. Did the home accident prevention 
material help teachers to teach cliildren about 
safety? Were the pamphlets prepared by our 
health education division of assistance to pedi- 
atricians and phj’sicians in teaching parents 
about accident prevention? We were asking 
for an honest evaluation, for an opinion, of the 
total project. The evaluations varied greatl3-, 
as each one considered the accomplishments 
from his own point of vie^v. 

We also evaluated the program by the re- 
quests that we had for literature. \Vc have 
had requests to permit I’cpi-inting of our pam- 
phlet on prevention of accidents in childhood 
from many private physicians and local and 
State health departments in the United States. 
I am sure that tliese reprints would now total 
well over a half million. 

Integration With Regular Programs 

On June 30, 1956, the o-year program ended, 
and onr liome accident prevention activities 
were integrated into the regular activities of 
the health department. We liave continued to 
record and code services in this field. We luu'e 
continued to provide JiealtJi education sei'vices 
wherever we can. 

One cannot introduce a neiv liealth program 
to a hard-worlring staff without advising them 
of work prioi’ities. This process means that 
something must be dropped. The activity that 
is di'opped depends on tlie interest of staff' 
workers as well as on that of supervisors and 
administrators. Consequently, inseiwice train- 
ing is an important function if home accident 
prevention activities are to continue. Few 
schools of nursing or schools of public liealth 
emphasize adequately the need for accident 
prevention activities. 

Eecently, I asked some of our staff members 
to be specific about what they were doing in 


accident pre\-ention. Some were spending a 
comsiderable amount of time on school safetj’, 
infant .safety, or safety in the home. It was in- 
tevesting to note that four nurses who had been 
employed in the last 8 months and had not com- 
picted their imservice training in this field were 
not nearly as aware of either the problem or the 
methods of teaching as the persons who had had 
experience during the home safet}’ project. 
Each j)erson must demonstrate to himself that 
accidents can be prevented and that they are 
important in imblie health whether a parfienJar 
health dejjarfment or vohmtaiy agenej* recog- 
nizes it or not. 

General Observations 

In smmnarv, I should like to oft’er a few gen- 
eralizations in this matter of accident preven- 
tion. 

Accidents occur because of an individual's 
relationship to his environment. During in- 
fanci' the degree of j^rotection must be ex- 
tremelj’ high. The wise parent gradnallj' les- 
sens this jirotection and gives the child more 
and more resjmnsibility as he is able to accept 
it. Tlie question that faces every parent is, 
how much protection should a child have at each 
age? How much protection should the eom- 
niunit}* siqjplj’ even to adults? Under normal 
circumstances an adult with I'easonnbly normal 
behavior gets along fairfy well until chronic 
disease or old age begins to lessen bis physical 
ability to compete with the natural hazards of 
living. It is then necessaiy for him to be sur- 
rounded again witli an increasing amount of 
jjrotection until he may require complete pro- 
tection before his death. Thus accident pre- 
vention becomes a study of growth and decaj’- 
Accidejjts occur because of man's emotional 
reaction to his environment. Mental health 
problems today present the most difficult chal- 
lenge for us in public liealth to assist large 
groups of people. Tlie distraught, disorganized 
mother with inaiy^ children and no assistance 
in supervising them is going to have more home 
accidents tlian the one with equanimity who 
can instill a feeling of independence and assur- 
ance in her offspring. The choleric individual 
will have more accidents than his eqiianiiiioiis 
neighbor. 

Public health's problem is how to immunize 
the Iverson whose reaction to liis eni ironmciit 
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may catis'e accidonlal injuries. ]n some indi- 
viduals emotional imbalance is temporary; in 
othei-s the usual bcliavior pattern is conducive 
to accidents. Both types need insijrht into their 
proI)lems, and usually they require assistance in 
ucquirinjx that insight . 

immunization for a ])er.son vith normal be- 
havior may consist of having an accident, theii 
asking himself vliat he shoidd do to jirevent 
the next one, and finally taking reasonable, 
logical action as a result of his self-ana]3’sis. 
Unfortunately, many people Avho have numer- 
ous accidents do not take an anal.vtical ajj- 
proach. Consequently, the epidemiologist must 
ask such people, “How did the accident hap- 
])en?” “Wh}- did it happen?" “"What do jmu 
think you can do to keep it from happening 
again?"’ 

It should be recognized that environmental 
factors can play a role in the causation of acci- 
dents. A slippery bathtub, a ragged carpet, an 
imlighted stairway, and many other things 
maj’ contribute to an accidental injuiy. But it 
is alwaj’s much easier to blame something or 
somebodj^ than it is to look at oui’selves and 
admit that we were at fault. 


Because almost everybody has a few acci- 
dents each j'ca)", it is difiicult for the health 
dej)ar(ment to develop an elfective accident pre- 
vention ])rogram. What we need is a way to 
concent i-ate our ell'orts on those families that 
are having (he greatest number of accidents. 
Our problems are case finding and identifica- 
tion of the accident repeaters. We are engaged 
at present in a research project .sponsored by 
the National Institutes of Health, Public 
Health Service, to devise a method bj' which a 
health department can find families Avho have 
a high incidence of home accidents. 

With limited health department facilities, it 
is extremel}' im]5ortant that the problem of case 
finding be solved. Until we have improved our 
skill in finding high-incidence families, our ef- 
forts will be as disseminated as were those 
against communicable diseases before the epi- 
demiologj'^ of these diseases Avas established. 
Prevention of accideiits depends on finding per- 
sons AA-ho ai'e causing accidents to themseh’^es 
and their families. With the jAroblem thus 
identified, accident preA-ention Avill be Avithin 
the capabilities of an average health depai’t- 
ment. 


Gains in Industrial Safety 


The loss of life in occupational accidents 
has decreased from 17,000 to little more than 
14,000 a year in the last 15 years, according 
to the Statistical Bulletin of the Metropolitan 
Life Insurance Co. (October 1957). 

Many industries have improA'ed their safety 
records. The transportation industry provides 
a notable example. The occupational death 
rate for trainmen of all categories, as a group, 
dropped from 136.2 per 100.000 in 1939^1 
to 47.3 in 1954-56. 

In the past 15 years, Avorkers in the jjetro- 
leum industry have reduced by more than two- 
fifths their on-the-job accident fatality and 
permanent total disability rate. The rate for 
all departments combined dropped from 31.9 
to 18.0 per 100,000 betAveen 1939—41 and 
1954-56. Part of the improvement is at- 
tributable to technological adA'ances. 

Similarly, in the chemical industry, the in- 
troduction of automatic machinery in many 


operations has apparently lessened the expo- 
sure of Avorkers to accident hazards and toxic 
materials. The chemical companies shoAV a 
drop of nearly three-fourths in the rate of 
fatalities and permanent total disabilities 
during the years under revieAA'. 

SeA'eral of the more hazardous industries 
have likeAvise made noteAvorthy progress in 
loAvering fatal accident rates. The accident 
death rate among coal miners has decreased 
from 230.6 to 166.7 per 100,000 in the last 
15 years. The lumber and electrical indus- 
tries apjAear to have reduced their fatal injury 
rate by approximately one-third during the 
same period. 

Much more remains to be accomplished, 
particularly in industries AA'hich have lagged 
behind in promoting safety programs. In 
addition to the 14,000 lives taken annually, 2 
million AV'orkers are injured in accidents aris- 
ing out of and in the course of employment. 
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NICHOLAS A. MILONE, M.S. 


E ^MPPIASIS has been and is placed on the 
need, A-alne, and methods of instruction of 
food liandlers otlier than those concerned with 
milk processing. If the published literature is 
used as the criterion, however, jiot much has 
been done regarding the education, training, 
and jnotivation of milk plant operators and 
owners. 

Several reasons may account for the general 
lack of training programs for milk plant opera- 
tors, The chief reason apjjears to be a current 
ti'end toward considering the sanitary objec- 
tives of milk control as a fait accompli. Tend- 
ing to negate this assumption are some recent 
findings. Among these are a recent iwraty- 
phoid B milkborne outbreak incriminating 
pasteurized milk, equipment controls, and the 
human factor (7) ; laboratoiy thermal resist- 
ance studies indicating that heating Coxiclla 
hurnetii suspended in whole raw milk for 30 
minutes at 143° F. is insufficient to eliminate 
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all viable ricketlsiae, suggesting thereby the 
need for fighter supervision of the pasteuriza- 
tion process {2) ; viewer developments in the 
desigJi and operation of high-temperature, 
sliort-time pasteurizers {3 ) ; tlie necessity for 
additional thermal resistance data on “no hold" 
and similar high tenqjerature 2 )rocesses (-i) ; 
and the closely associated need for the develop- 
ment and redesign of automatic time-tempera- 
ture controls adaj^ted to the demand of newer 
2 )i’ocesses for quick response. 

In addition, the Xew York State De 25 artinent 
of Health recently compiled data to exjrlain the 
causes for imdeiq^asteurization, which had been 
averaging 1.15 2 >ercent in New York State since 
1049 (-5). This dej^artment attributed the 
causes to (a) delegation of responsibilitj- for 
2 )asteurization to unqualified relief ojjerators, 
(b) change of management, (c) labor turnover, 
(d) moral and mental deficiencies of the 02 >- 
erator, and (e) carelessness. Ex23erience has 
shown that the human element ma 3 ^ be consid- 
ered the most important stumbling block to 
sanitary needs. 

Nor should a casual statement to the effect 
that many more or less important intentional 
and unintentional violations of local, State, 
and Federal sanitary code regulations take 
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l)1nce (Isiily in many planis cause eyebrow rais- 
in*; amon;; (be iniliaiccl. In fact, considering 
(he complexity of the. modern pasteurizing 
process it would be surprising if such were not 
tlie case. From this standpoint, one cannot 
escape the strong suspicion that .some potential 
outbreaks are avoided by the now common prac- 
tice of overpasteurization. 

Although there is considerable justilication 
for holding management responsible for tbe 
proper operation of plants, health agencies can- 
not and should not miss the opportunitj’ of pro- 
moting the spread of information as to the 
causes, nature, and prevention of prevalent 
diseases and the preservation and improvement 
of health. Certainly most will agree that re- 
lying solely on the punitive approach leaves 
much to be desired. 

There is little doubt that existing defects in 
equipment and operation in milk plants may 
be attributed to some lack of training, educa- 
tion, and motivation. In an attempt to fill this 
need, the writer, with the cooperation of the 
health jurisdiction and milk dealers concerned, 
presented training programs in applied dairy 
and sanitary science to the plant owners, man- 
agers, operators, and personnel of IFaslifenaw 
County (March 13 to May 1, 1956) and Cal- 
houn Count}* (October 12 to November 16, 
1956) in the State of Michigan. The 6-week 
course in Calhoun County was essentially the 
same as the WashtenaAV Count}* 8-week course 
with the exception of minor details. 

Our experience, tailored to suit particular 
needs, may serve as a guide for other control 
agencies and dealers interested in the coopera- 
tive development of similar courses. 

Preliminary Actions 

At the initial meeting, the milk dealers were 
represented by owners and managers and the 
local health departmeiat by the public health 
engineer, educator, and sanitarians. IFe de- 
cided to hold the meetings each Tuesday eA*e- 
ning at the Ann Arbor and Marshall Court 
Houses from 7:30 to 9:30 p. m. for 8 and 6 
weeks. All plant personnel were invited to at- 
tend on a voluntary basis since they would be 
contributing their own time. The dealers 
agreed to bear the bulk of the expense. The 


cour.S’e was designated “Applied Sanitary and 
Hairy Science,” (he term “dairy” being used to 
indicate tluit (he instruction would not be con- 
lined to sanitation. 

A public health educator was assigned the 
task of publicizing (he progi’am by means of 
newspaper, radio, and television. The dealers 
reacted favorably to this aspect of the program, 
bclic\*ing it demonstrated the dealer's concern 
for the consumer's welfare. 

Objectives of the Course 

Main objectives of the course encompassed 
the following: 

1. To familiarize the trainees with the 
pi'operties of milk and milk products and the 
various environmental hazards that may affect 
quality and safety during the production, j^roc- 
essing, storage, and transportation stages. 

2. To interpret for the participants the 
intent and applications of sanitary regulations 
as exemjffified by the Ordinance and Code of 
the Public Health Service. 

3. To inculcate in the trainee desirable 
mental habits relating to contamination poten- 
tial of product, equipment and operation, prod- 
uct quality and safety, cleaning and sanitiza- 
tion, plant layout and product flow, and liabil- 
ity and re.sponsibility. 

A list of the subjects presented in the course 
is given on page 56. 

The necessary motivation was supplied by 
continually pinpointing the relationship be- 
tween quality and economics. 

Presentation of Subject Matter 

Throughout all sessions it was of utmost im- 
portance to present the subject material effec- 
tively and to establish the critical awareness 
desired. All the material is amenable to an 
interesting approach if properly planned, pre- 
pared, and executed. The use of visual aids 
prepared by the instructor plus judicial selec- 
tion of available aids helped enormously in 
making the program a success. For these rea- 
sons a few of the devices developed and used 
will be described. To help attain and main- 
tain a high level of interest, many references 
to experiences were made, some of a humorous, 
many of a practical, nature. 
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General subjects presented during the training sessions 


Basic fundamentals 

Science of milk production 
Nutritive properties 
Microbiology Disease and quality 
Performance and quality 

Receiving of milk 

Deck tests Receiving equipment 

Clarifiers Filters Separators Milk waste 

Milk transportation Bulk tanks 

Heaters and coolers 

Exchange equipment Homogenizers 

Pasteurizing equipment Pumps 
Bottle fillers and cappers 
Temperature and time controllers 
Construction, design, and operation 
Inspection and maintenance 


Sanitizing equipment 

Bottles, cans, and equipment 
Bottle and can washers 
Water, detergents, and sanitizers 
Tests for determining efficiency 

Sanitary quality control 

Laboratory tests Trouble shooting 

Defects in market milk and cream 

Causes Solutions Routemen and quality 

Plant layout, design, and utilization 
Product flow 

Building and building facilities 


Legal aspects for the dealer 

Liabilities Responsibilities 


[Detailed descriptions of course content and the methods and materr'als used may be obtained upon request front the 
author. An instructor s guide containing lecture notes and use of materials is in preparation.] 


At tlie start of tlie first session, a bottle of milk 
was placed on the table in front of the instruc- 
tor. After remarking: on the simple appear- 
ance of the liquid and liow easilj' it could be 
simulated bj- susi^ending some bolt chalk in 
water, he jjrojected oit the screen a chart .shotv- 
ing in detail the components of milk. This 
action served as a dramatic means of impressing 
the audience with the great complexit}’’ of the 
product they worked with daily. 

A nontechnical movie, The Science of Milk 
Pj’oduction, sponsored by the Purina Company 
of St. Louis and made in cooperation with the 
Universitjr of Minnesota, was then shown 
clearly illustrating how the cow makes milk. 
The motion picture was very effective and main- 
tained maximum interest throughout its 
presentation. 

One of the main aims of the training jjrograin 
was to make the trainee “contamination con- 
scious.” A series of placards was especially 
prepared to fulfill this course requirement. 
The placards descri])ed and illustrated the inti- 
mate life of a microbe, the decomiJosition of an 
apple, and the decomposition of a dead cat (<?). 

In the first of these, pertinent references were 
made to the ubiquitousness of microbes, their 
never ceasing activities, the absence of a tem- 


perature regulatoiy system illustrating an im- 
portant fact which makes refrigeration possible, 
the factors limiting growth, their small size, 
enormous numbers, amazing appetites, astonish- 
ing variety of diets, rapid multiplication under 
favorable conditions, and finally the fortunate 
fact that the majorit}’ of micro-organisms are 
not only ijuiocuons to humans but are actually 
helpful and necessaiy. 

The sequence on the decomiiosition of an ap- 
ple traced the oi-ganic breakdown of an apple 
from the moment it falls from a tree to its ulti- 
mate decomposition b)' soil bacteria. 

The last sequence, the decomijosition of a 
dead animal, detailed in nontechnical terms the 
decay and final disintegration of the animal 
body. 

Peti'i dishes containing sterile nuti'ient agar 
were then i^assed around, and the trainees were 
asked to talk, expectorate, sneeze, and cough 
over the exposed medium. One participant was 
aslred to draw his finger over the surface of the 
agar and another to place a hair on the surface. 
Following incubation the resulting cultures 
were projected oji a screen and discussed. 

At this point it can be stated without equivo- 
cation that the trainees had been made, in vary- 
ing degrees, “contamination conscious.” A few 
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jiulicioiis and quiilifyin^ roinarks avoided es- 
tablishin^ a inicroljioidiolno (urn of mind. 
Ever present was (lie (enip(ation for (lie in- 
.strnelor to go overboard in making a point and 
(bus do more iiarin than good, 'idie oilier pro- 
cedures used to obtain tbe desired mental habits 
were presented in a similar manner. 

I’nblic Ilealtb Service slides (7) and moLion 
pictures (5), illustrating lecture material, em- 
phasized construction, design, and operation in 
nontechnical terms. 

The subject of sanitary quality was exjdorcd 
by demonstrating the tests commoidy used to 
measure quality, together with interpretation of 
results. ^lethods of overcoming causes of un- 
satisfactory results were discussed in detail. 

At the conclusion of this session a chart con- 
taining, anonymousl}’, the yearl}' performance 
data of each participating dealer was projected 
on the screen. By this means, it could be effec- 
tively demonstrated that unsatisfactor}' results 
could be overcome by ctRcient performance. 

The demonstrative method \vas used almost 
exclusively during the washing and sanitizing 
session which included a discussion of the ad- 
vantages and defects of common methods. 

The plant session covered building, lighting, 
ventilation, product flo\v, and man}" other as- 
pects that tend to make the plant more efficient 
and economical to operate. Examples were 
given of legal implications, and the responsi- 
bilit}" of the dealer to consumers was stressed. 

The session on defects in market milk and 
cream covered causes and means of overcoming 
the defects. Concrete and factual examples 
explained sanitary code regulations. 

At the last session of the program a succinct 
summar}" touched on the major points of tire 
covtrse, rvith some emphasis on the economic 
phases. 

Audience Reaction 

Previous experience had indicated that deal- 
ers would be hesitant to ask questions during 
the question period held at the conclusion of 
each session, believing that such an action might 
reveal vulnerabilities to competitors. For this 
reason, a question box was used for det^ositing 
unsigned questions which were discussed at the 
following session. Another means employed 


was (he use of a health department representa- 
tive to ask leading questions. 

From obsei'vations made throughout the ])ro- 
gram, and from those obtained at the conclusion 
of the course from an interview with the ])artic- 
iinints, the following information was elicited: 

• Dealer reaction was very favorable. 

• Most of the ])lant personnel attended all of 
the se.ssions. This was as gratifying as it was 
surpi-ising especially in view of the voluntary 
attendance arrangements. As a consequence 
the audieiice as a whole gained a general knowl- 
edge of the contents of the course while the 
specialized crews benefited from the specific 
instruction directed to them. 

• The session on defects in market milk and 
cream was the most popular, a reflection of one 
of the main interests of the dealers. Since 
quality and safety are closely related, this atti- 
tude cannot be considered a drawback to the 
main objective of the program. 

• There were strong indications that desired 
mental habits were instilled in the trainees. 

Requests to present the program in other 
jurisdictions indicated that there is a market 
for these programs. It should be thoroughly 
exploited because of obviously inherent re- 
wards. Qualified instructors for such programs 
are available in each health department and 
institution of learning. 

Finally, it is considered wise to reemphasize 
that one of the most important prerequisites 
foi success in the presentation of these progi’ams 
is to make a continual bid for interest. This 
can only be accomplished by a vast amount of 
time, thought, effort, and initiative in planning, 
preparation, and presentation. Ingenuity will 
help considerably. The i-ewards, however, make 
it all Avorth while. 

Critique 

It may be felt that the subject matter pre- 
sented within the allotted time was too exten- 
sive and intensiA"e for maximum effectiveness, 
but our chief objective was to determine the 
need, value, and reception by industry of the 
training course. The general complexity of the 
subjects makes it mandatory to present them 
OA'er periods consistent with the attainment of 
maximum effectiveness. Any jurisdiction pre- 
senting these programs that finds the suggested 


Vol. 73, No. 1, J.^nua^J• 1958 


57 



course lengtlis luisnitable uiay adjust the time 
factor to its particular ueecls. 

All important consideration for evaiuativo 
purposes is the fact tiiat one such program is 
not sufficient to the needs of the participants. 
Milk technolog}' is in a dynamic state and 
progress is being made daily in all its phase.s. 
Progress should b}' all means be communicated 
to the industry, and the most satisfactoiy means 
of accomplishing this is by the routine and 
continual offering of training programs, prop- 
erly spaced so as to acconnnodate new material 
as it becomes available. 

Accordingly, these programs should result in 
material gain for the processor, and, in conjunc- 
tion with its insi^ection and laboratoiy pro- 
grams, the control agenc}- should obtain bene- 
fits not otherwise realizable. The consumer, for 
Avhoin all this work is done, would profit in the 
greater protection which this means of com- 
munication achieves. 

Summary and Conclusion 

Contraiy to popular conception a. challenge 
still exists in the dairy field and will 2 >ersist 
for some time to come. New processes and new 
developments continue to evolve and with them 
new problems requiring solution. 

Trial training courses were conducted for 
milk plant operators in Washtenaw and Cal- 
houn Counties in Michigan to evaluate the need, 
value, and reception of such training. The 
course subjects ranged from basic fundamentals 
in milk processing to legal aspects for milk 
dealers. 


The results indicated that such programs on 
a continuing, routine basis would definitely aid 
and be appreciated by the industry. The re- 
sponsible agency and the public would profit 
in the greater likelihood of a high quality, 
safe product. 
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Helping llic Housewife 
Prevent Accidents 
In the Home 

A. L. Chapman, M.D. 

D I 'EIXG li)u6 iibont 28,000 people died from 
the eii’ects of liome accidents, and accidents 
of all types Avere the primary cause of death 
in all age groups from 1 to 35 years. 

In comparison Avitli the coinmunit}’’ reaction 
evoked by heart disease, cancer, polioinj’elitis, 
and mental illness, the community reaction to 
accidents has been consi)icuonsly Aveak. Witb 
the exception of the National Safety Council, 
some State and local safety councils, and a 
small number of pioneering State and local 
public health officials, Ibaa' agencies haA-e giA-en 
accident prevention the emphasis it Avarrants. 
Perhaps a feeling of helplessness has fostered 
this lack of emphasis, but Avith the growing ac- 
ceptance of the fact that at least 80 percent of 
accidents are caused by what people do or by 
Avhat they fail to do, public health Avorkers are 
in a better position to exert leadership in acci- 
dent prevention. 

Since they stem from the actions of people, 
accidents can be made the subject of studj^ 
analysis, and prevention in the same Avay that 
human factors involved in the susceptibility' of 
humans to disease liaA'e been studied. 

The magnitude of the research effort that will 
be needed to develop scientific data of sufficient 
quality and quantity to support scientifically 
valid efforts to control accidents Avill be great — 
no smaller, certainly, than the magnitude of 
the research effort now being made to determine 
the causes and means of jAreA'enting cancer, 
heart disease, and mental illness. ]MeanA\’hile, 
much can be done on an empirical basis to ac- 
celerate the present sIoav but steady decline in 
accident rates. 

There is presumptive eA'idence, at least, that 
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intensive as well as exIensiA'c efforts to organize 
communityAvide education programs can con- 
tribute to a marked decline in the number of 
deaths and injuries resulting from liome acci- 
dents. 

Group Conferences 

Since face-to-face, person-to-person com- 
munication is more apt to motivate people to 
act than communication using the printed AA’ord 
alone, the usefulness of the group conference 
technique is suggested. 

Several reasons may be cited for limiting the 
use of the conference technique to liouseAvives 
during the early stages of the development of 
a local accident prcA'ention program: 

1. Experience Avith the group conference tech- 
nique lias indicated that liouseAvives are more 
conscientious in attending conferences than 
men. 

2. Althougli many' mothers noAv Avork, the 
great majority still remain at home during the 
day. As housewiA'es they play a “guardian” 
role Avith respect to the children in the house- 
l\old and to oldsters as Avell. 

3. The matenial instinct can seiwe as a source 
of motivation to influence the mother to attend 
group conferences on accident prevention and 
to apply the lessons learned there. 

4. Group conferences can be fitted nicely into 
the frameAvork of orthodox public health op- 
erations in most communities since many' public 
health nurses already are skilled in group con- 
ference techniques. Public health nurses are 
accustomed to working Avith mothers. 

Booklets on Accident Prevention 

The DiA'ision of Special Health Sein'ices of 
the Public hlealth SerA'ice has available tAvo 
booklets that can be used in conducting local 
group conferences in home accident iDrevention. 
These booklets Avill be released through the re- 
gional offices of the Department of Health, 
Education, and Welfare to State health de- 
partments for final distribution to local health 
departments. 

The first booklet, entitled “One Way to De- 
A'elop Local Home Accident Prevention ActiA'i- 
ties,- describes the development of these activi- 
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ties. Four stages are suggested for introduc- 
ing to public healtli workers or to housewives 
the principles and techniques that are impor- 
tant in the prevention of home accidents. Stage 
1 provides for a series of weeldj’ conferences 
at wJiich subject matter contained in the second 
booklet may be discussed; stage 2 describes 
methods by which local resources ma}'’ be iden- 
tified; stage 3 gives three nietliods for deter- 
mining the extent of the local home accident 
problem ; and stage 4 lists eight typical actiA’i- 
ties that may be engaged in locall}" to proA’ido 
experience and seasoning. 

Tlie second booklet, entitled “ITome Acci- 
dent Pi'evention Text,’’ presents a digest of 
principles and techniques important in dcA’elop- 
ing home accident prevention activities. Six- 
teen chapters describe the accident prcA'ention 


problem, the A’arious factors which contribute 
to accidents, and the roles that can be jdajed 
by public liealtli AA'orkei-s and physicians. 

The guide and the text can proA'ide local 
health officers Avitli a useful digest of current 
material on home accidents, plus an organized 
method of presenting it to members of their 
staffs and then, through grouj) conferences, to 
kej' ])ersons iii the commimit 3 ’. Both booklets 
may be used to orient houseAvives to the prob- 
lem of home accidents and to methods of pre- 
A'enting thejn. 

The task of iiiAmlving thousands of profes- 
sional public health workers and millioiis of 
citizens in an all-out attack on accidents is a 
tremendous one. It can onty be accomplished 
bj’ attacking the problem simultaneously on 
many fronts. 


Potential Anticancer Compounds 


New, potential anlicancer compounds Avill 
be produced by si-v research organizations 
under contract with the Public Health SerA'ice. 
The chemicals to be synthesized under these 
contracts are designed to interfere Avitli the 
growth of cancer cells in various ways. 

One group of compounds, known as anti- 
metabolites, inhibits the groAVth of cancer cells 
by blocking certain metabolic reactions. 
These compounds bear enough resemblance 
to needed chemicals to be accepted by the 
cells, but they also differ enough to interfere 
with the cells’ metabolic processes of self- 
repair and self-reproduction. 

Laboratory tests have shown that ^vhen can- 
cer cells use certain antimetabolites, cell re- 
pairs are faulty and the cells either fail to 
grow and multiply or they die. 

Synthesis of hormonal substances consti- 
tutes another promising avenue of cancer re- 
search. Both male and female sex hormones 
hinder the growth of cancer cells by changing 
the hormone environment ^rhich the cells need 
to continue reproducing. 


The chemicals to he synthesized by the six 
research organizations n'il] be tested against 
three types of animal tumors. Any of the 
hormonal substances that show promise Avillhe 
used in clinical studies trhich hospitals 
throughout the country are conducting in co- 
operation Arith the National Cancer Institute, 
Public Health SerA'ice. 

Stanford Research Institute, Menlo Park, 
Calif.; Southern Research Institute, Birming- 
ham. Ala.; Medical College of Virginia. Rich- 
mond; and Monadnock Research Institute, 
Inc., Antrim, N. H., will prepare A'arious kinds 
of antimetabolites for evaluation as anticancer 
drugs. The Upjohn Co., Kalamazoo, Mich., 
and the University of Chicago will produce 
neiv hormonal substances in quantities suffi- 
cient for laboratory studies and clinical trials. 

The six contracts involve an expenditure of 
approximately $793,000 and Avill he admin- 
istered by the NCI Cancer Chemotherapy 
National Service Center, 


60 


Public Health Reports 


Community wide Pregnancy Reporting 

in Kauai^ Hawaii 

FERN E. FRENCH, M.A., LOUISA P. HOWE, Ph.D., JESSIE M. BIERMAN, M.D., ANGIE CONNOR, M.D., 

and DOROTHY H. KEMP, M.D, 


A STUDY envisioned in 1953 by Yern- 
slniliny and Biennan starts not, witli the 
birth, or the fetal death, but, rather with the 
pregnant woman from tlie time she becomes 
aware that she is pregnant (]). Such a longi- 
tudinal stndy entails observation over a period 
of time of all women in a coinmnnity who are 
known to he pregnant. Fetal deaths can there- 
fore he studied not as isolated instances hut as 
part of all the pregnancies in the group. The 
study on the island of Kauai, Territoiy of 
Hawaii, was planned along these lines. 

In 1952, the Department of Health, Territory 
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This is the second report in a series entitled 
“Longitudinal Studies of Pregnancy on the Island 
of Kauai, T. H.,” financed by the Children's Bureau 
and conducted jointly by the School of Public 
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of Hawaii, and the Universit}" of California 
School of Public Health joined efforts in the 
countrywide Kauai project, designed to study 
the outcome of all pregnancies in the commu- 
nity and to learn as much as possible about the 
factors associated with that outcome. The basic 
methodology involves periodic investigations 
made from early in pregnancy through termi- 
nation in live birth or fetal death and con- 
tinuing with surviving infants for at least a 
year. 

Thus, unfavorable outcomes can he studied 
not as isolated instances but as part of all the 
pregnancies in the group. By following each 
pregnancy throughout its course and the infant 
for a period of time, it is possible to study 
physical and mental abnormalities related to 
prenatal or natal influences, as well as the social 
and economic factors involved. 

An initial phase of the study used material 
obtained through a census carried out in 1953 
to evaluate the usefulness and limitations of 
retrospective studies of pregnancy. Ketrospec- 
tive data gathered in this Avay, shown to be re- 
liable for women under 50 years of age, have 
provided refined knowledge concerning fa- 
milial tendency to three components of preo-- 
nancy loss: early fetal, late fetal and neonat.al, 
and postneonatal fatalities (B). The seconrl 
phase had the objective of\tetermining the 
teasibihty of communitywide pregnancy re- 
porting with the size and type of staff’ and 
organization used in the study. The collection 
ot adequate material would result in meaning- 
ful rates of fetal death, by period of gestation. 
At the end of the longitudinal study in 1958, 
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reports will be made on these fetal loss rales 
and on an^' associations between factors in the 
environment of the fetus and newborn and the 
outcome of pregnancj'. 

We present here the setting of the study, our 
experience thus far in communit 3 nvide report- 
ing of pregnancies, and data accumulated dur- 
ing the 21/2 3 'ears ending June 195G. It is hoped 
that this jtart of the stnd 3 ', which is com]>re- 
hensive rather than intensive, will answer a few 
questions and produce clues for other research 
b 3 ’ more inteiisive or iierhaps different means. 

Setting of the Study 

The island of Kauai lies at the northwest end 
of the Hawaiian chain, some 100 miles from 
Honolulu. Although three-fourths of the 30,- 
000 inhabitants were born in Hawaii, the popu- 
lation is ethnical^ variegated. The population 
pattern shows Japanese (44 percent), Filipino 
(25 percent), Caucasian (14 percent), part- 
Hawaiian (11 percent), and a sprinkling of 
Chinese, Koreans, and Hawaiians. The people 
live in small towns and plantation camps that 
are scattered around the shoreline, while the 
mountainous and often rainy central part of the 
island is mostly uninhabited. 

Agriculture is the principal “industiy,” the 
skills it requires increasingly approaching those 
of a lai’ge-scale industrial enterprise. Sugar 
cultivation goes on all year around, while pine- 
apple harvesting and processing reach a peak in 
the summer, when a large number of women ax’C 
emplo 3 'ed in the canneries. Kates of pa 3 ' are 
comparative] 5 '^ high in these txvo fields, but em- 
plo 3 mient opportunities are distinctl 3 ' limited, 
and other jobs pay poorl 3 ". The cost of living is 
high except for clothes and housing, of which 
not much is required because of consistently 
mild weather. 

Since 1950 the size of the population has re- 
mained fairly constant, but the emigration of 
many of each year’s high school graduates has 
left a disproportionate xnimber of children and 
of older men, the latter mostly Filipinos 
brought in to work on tlie plantations. In 1950 
nearly half of Kauai's dwellings were planta- 
tion houses, but since then there has been a 
notable increase in private home building. 


Kunning water is practically universal, and only 
a few small districts lack electricit 3 ’. 

E.xcellent provision is made for health and 
medical care. There are 13 ph 3 'sicians on the 
island, 7 associated with the plantations and 2 
serving as government ph 3 ’sicians. Virtually 
all plantation em])loyees and their families are 
enrolled in plantation medical care and hos- 
pitalization ])lans, and the Hawaii Medical 
Service Association, patterned after the Blue 
Shield-Blue Cross organization, currentl 3 ' has 
a Kauai membership of more than 5,000. 

Hawaii’s health department, one of the oldest 
in the United States, has had a notable record of 
achievement in the face of extraordinary prob- 
lems. For example, it is said that none of the 
babies born in 1848 survived. Thirty y^ears 
ago Hawaii’s infant mortality rate far exceeded 
that of continental United States; now it is one 
of the lowest in the country, rvith 21 infant 
deaths per 1,000 live births in 1955, Kauai's 
i-ate was a little lower than that of the Territory 
as a whole. 

The seai’ch for a place where a community- 
wide survey of fetal waste and a study' of repro- 
ductive pathology could be carried out with 
some hope of success led to the selection of 
Kairai. The pojrulation is relatively stable; 
people live close to one another and are con- 
cerned with each other's welfare; babies are 
highly prized, and virtually all of them are 
born in hospitals. A high standard of medical 
care is maintained and is available to all, and 
excellent cooperation with health programs has 
been achieved in the irast. It seemed likely, 
therefore, that such a research project might 
be given widespread cooperation by the physi- 
cians aird by' the population as a whole. 

The Census 

After a trial run in the summer of 1952, the 
first phase of the study got under way in Feb- 
ruary 1953. Six interviewers resident in Ha- 
waii, 5 nurses and 1 social worker, set about 
obtaining a cerrsus. They listed the occupants 
of each house and recorded household informa- 
tion and brief per-sonal data, including a repro- 
ductive history of all women 12 years of age or 
older. All apparent prospects were aslred if 
they were then pregnant; if so, the date of the 
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reportod lns(. niPiistviiiil period ^vns recorded. 
A prcgiiniicy rc])oi’l card Avith a postage-fi'co 
envelope Avas lef( Avith each AA’oinan, and she 
Avas requested to mail it to the health depart- 
ment as soon as she believed she Avas pregnant. 

Local physicians Avere asked to submit each 
month a list of the mothers Avho had come to 
them for pronatnl ciiro. Luring later months, 
the ijhysicians were supplied Avith special 
forms serving, among other purposes, as a 
source of pregnancy reports to the study. 
These Averc used by some physicians. 

By September 1953, the enumeration was 
linished and data necessary for the retrospec- 
tive ijhase of the study Avere at hand. Since 
then an attempt has been made to obtain similar 
information on new residents and to record the 
departure of persons who had been enumerated 
in the original census. 

Campaign for Early Reports 

Li this study the earliest possible reports of 
pregnancy are tliose made by Avomen after their 
first missed menstrual period. A drive for 
such early reports of pregnancy began in 
October 1953. In this same month, 2 public 
health nurses were added to the regular staff 
of the health department, regular reports of 
new pregnancies began to come in from some 
of the physicians, and newspaper articles about 
the study appeared in the weekly paper. A 
series of mother and baby care classes was 
planned by the health department, and nurses 
went from door to door asking mothers if they 
or their friends or neighbors would be inter- 
ested in such classes — and if they were preg- 
nant. Visits were made to newly wed couples, 
and talks were given to Avomen’s groups and 
church gatherings. 

In the spring of 1954, an all-out driA'e to pub- 
licize the study got imder way. Three local 
community organizers visited Avomen and 
talked to small groups in various parts of the 
island, and a reporter’s services were engaged 
for help Avith newspaper releases. Leaders in 
the community were brought together for a 
meeting at which the study was explained, and 
letters Avere mailed to all prospectively preg- 
nant women, urging them to see their physicians 
early and to return an enclosed pregnancy re- 
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jiort card Avlien they became pregnant. At 
meetings of the county medical society, the con- 
t inued help of the pliysicians Avas solicited. As 
a croAvning touch, milk bottles delivered around 
the island one day Averc bedecked Avith a printed 
message urging mothers to cooperate with the 
pregnancy study. As a result of these efforts 
more reports came to the study in 1 month than 
had eA'cr been received before. 

The job of finding ncAv pregnancies continued 
Avith radio talks, speakers for various groups, 
slides shoAvn in the theaters, posters, and mime- 
ographed throAvaAvays, In August 1954 and in 
January 1955, letters were sent to the pregnancy 
prospect list, thanking them for their past co- 
operation and enclosing a report card and en- 
Amlope once again. In early 1955, the resident 
research director arrived, and during the next 
6 months there Avas a gradual crescendo of ac- 
tivity. Starting in September, the health de- 
partment laboratory, from Avhich prenatal se- 
rologj^ Avas ordered by the physicians, became 
an additional source of reports for pregnancies 
knoAAm to the physicians but not yet reported 
to the study. The next letter sent to the 
mothers at the end of 1955 took the form of a 
calendar with a report card. The campaign 
for early reporting continued until the end of 
1956, when the number of pregnancies for fol- 
lowup Avas considered adequate. 

Periodic IntenrieAving 

Simultaneous with the drWe for early report- 
ing was the periodic interviewing of all re- 
ported pregnant women during their preg- 
nancy. This activity began in May of 1954. 
Women identified early were interviewed three 
times during pregnancy; others twice or only 
once. 

For this part of the study, 2 full-time and 4 
part-time interidewers were added to the staff 
since the load was too heavy for the health de- 
partment nurses to cariy in addition to their 
regular duties. The project also had the as- 
sistfince of two office clerks. 

In early 1956, the first group of babies born 
to mothers who had been interviewed during 
their prepancy Avere given pediatric and 
psyc o ogical examinations, procedures heart- 
ily welcomed by the mothers. Periodic inter- 
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viewing is scheduled for completion at the end 
of 195S. 

Resulting Pregnancy Reports 

Although some reports of pregnancy were 
received during the time the population was 
being enumerated, there was no attempt to ob- 
tain early reports until after the census. Since 
this paper deals with what was done to obtain 
reports earl}'^ in pregnanc}’^, analysis is limited 
to pregnancies with reported last menstrual 
pex’iod (LMP), beginning in 19S4. LMP indi- 
cates the beginning of the last menstrual pe- 
riod. Weelfs of gestation refers to weeks since 
LMP. Although the date of conception is us- 
ually fixed 10 to 14 daj'S after the beginning of 
the last menstruation (5), conception is used 
synonymously with LMP here. 

In addition to equalizing monthly periods, 
the lunar month, or 4-week period, has other 
advantages in keeping track of the week and 
lunar month of occurrence of mau}’^ events in- 
volved in this land of study. The first 7-day 
period in 1953 was called the first week and 
each succeeding week was given its appropriate 
number. As a result, intervals between various 
reports are determined easily. For example, if 
a first report of pregnancy was made on iSIay 5, 
1955, the 70th week, and the reported LMP 
was December 16, 1954, the 50th week, the inter- 
val from LMP to first report was 20 weeks. 
Groups of 4-week periods were designated as 
lunar month 1 through 13 for each year. This 
was particularly useful in comparing lunar 
months from LMP to first report with lunar 
months from LMP to first visit to physician or 
to termination of pregnancy. 

Since each report of pregnancy was related 
back to the lunar month of reported LMP, for 
an}"^ particular montli, after 40 weeks or so liave 
elapsed, we accumulate the total cohort with re- 
ported LMP in that month. Some are reported 
soon after the LMP and some are not known 
until several months later; in fact, full-term 
pregnancies missed until delivery are not added 
to the cohort until approximately 10 lunar 
months after LMP. This procedure means a 
timelag, of course ; cohorts for the first months 
of 1956 had not been followed completely by 
the cutoff date of June 30, and, for this reason, 


figures 1 and 2 are carried through 1955 only. 
Cohorts with LMP in late 1955 may be slightly 
increased with very late reports coming in after 
June 30, 1956. 

Such an allocation has definite advantages 
in this type of stud3^ During each month there 
are a certain number of early pregnancies which 
are available for reporting. By looking at the 
total cohort, the percentage which was reported, 
for example, under 12 or 16 weeks’ gestation can 
be determined for each month and results eval- 
uated. After some experience in a community 
under study, the seasonal patteim of monthly 
cohorts and the percentage of early reports can 
be estimated without waiting for the total 
cohort to accumulate. 

The success of the drive for early reporting 
in the late spring of 1954 and the drop in re- 
ports during pineapple-canning season each 
summer are particularly' evident in figure 1. 
The solid line in this figure indicates the result 
of allocating each report to the month of re- 
ported LIMP. As would be expected, fluctua- 
tions are less extreme than for reports by montli 
received. With only 2 years for study, gen- 
eralizations with regard to seasonal variation 
are not warranted. However, winter and 
spring months show a somewhat larger num- 
ber of conceptions than do tlie summer months. 

In table 1 and figure 2 we observe that about 
40 percent of all fii-st reports were for preg- 
nancies with gestation period under 12 weeks 
and 75 percent under 20 weeks, while 90 percent 
were for those under 28 weeks. The percentage 


Figure 1 . Month pregnancy report received by 
study and month of LMP, 1954 and 1955. 
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Figure 2. Percentage of monthly cohorts of 
conceptions reported to study by weeks, since 
LMP, 1954 and 1955. 



of i-eports under 20 -sveeks ■was about the same 
for the 2 years, but tlie yield of earlier reports 
was not so large in the second year. 

Source of Reports 

Notification of many pregnancies were re- 
ceived from more than one of the following 
sources : the mother, the physician or lus 
records, interviewer s activities, reports of lab- 
oratory serology tests, or social agencies. First 
reports are analyzed here in order to eliminate 
duplication. 

Although most women presumably knew of 


the study and had jjregnancj^ report forms 
available through periodic mailings and there- 
fore could have reported their first missed 
menstrual period in the i-T-week period of ges- 
tation, only about 20 percent of first reports 
came directlj’^ from them. In spite of publicity 
that unceasingly stressed early reporting, some 
mothers were surprised that the study should 
want to know about them before they were abso- 
lutel3’- sure thej' were pregnant. Indeed, it maj"^ 
be that the studj's success in gaining acceptance 
by the community militated against early i-e- 
porting b}’^ the mothers themselves. Some, 
when asked why they didn't notify the study 
immediatel}' after they realized they were preg- 
nant, answered that they Imew the interviewer 
would be around sooner or later anyhow, so 
what was the need ? 

However, first reports sent in by mothers 
themselves were by far the earliest : more than 
20 percent were for pregnancies under 8 weeks’ 
gestation compared with 14.4 percent from 
study interviewers and 5.9 percent from physi- 
cians’ records (table 2) . Almost 90 percent of 
first reports from mothers were made before the 
20th week compared with about 80 percent for 
interviewers and 70 percent for physicians’ 
records. 


Table 1. Percentage of monthi/ cohorts of conceptions reported to study, by weeks of gestation, 

according to lunar month of reported LMP 


Lunar month 

1954 


Monthlj 

cohort 

Percent of montlUj cohort b\ 
\seeks from LMP to first report 

Monthly 

cohort 

Under 12 

Under 20 

Under 28 

1 

77 

22 

1 

73 3 

90 9 

64 

2 

73 

31 

5 

83 6 

95 9 

61 

3 

86 

63 

6 

87 5 

93 2 

75 

4 

66 

60 

6 

83 3 

92 4 

50 

5 

57 

50 

9 

82 5 

91. 2 

67 

6 

70 

48 

6 

75 7 

81. 4 

62 

7 

65 

49 

2 

83 1 

92 3 

66 

8 

44 

43 

2 

70 5 

91 0 

65 

9 

65 

43 

1 

70 0 

90 8 

57 

10 

67 

31 

3 

68 7 

82 1 

53 

11 

65 

36 

9 

76 9 

87 7 

54 

12 

66 

43 

9 

72 7 

89 4 

62 

13. 

73 

38 

4 

75 3 

91.8 

60 

Total 

874 

43 

4 

77 7 

90 1 

796 


1955 


Percent of monthlj^ cohort by 
v eeks from LMP to first report 


Under 12 


57 1 

41 7 
43 2 
40 8 
30 3 

37 

38 
37 
35 

42 
35 8 
35 5 
23 3 


38 5 


Under 20 Under 28 


84. 
76 
75 
73 

75 
62 

70 8 

76 6 

71 4 
75 0 
81 1 
80 6 
78 3 


75 5 


LMP = Last menstrual period 


92 0 


83 

90 


91 8 


95 
83 
87 

92 
85 

96 
98 

93 
96 


91 2 
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Table 2, Source of first reports of pregnane/ by 
weeks from IMP fo reporf to study, LMp 
January 1954-June 1956 


Source of first report 


Weeks from LMP | 
to first report | 

Frorn i 
mother 
direcfb” ] 
(percent) | 

j From 1 
1 inter- 
viewers > 
(percent) 

From 
doctors’ 
records = 
(percent) 

1 

Under 8 

22. 3 I 

14. 4 

5. 9 

8-11 ' 

38.2 

34. 9 

27. 7 

12-15-.- 

1 20. 1 

! 22. 1 

22.7 

lG-19 1 

1 S. 6 ] 

12. 2 

17. 1 

20-27... 

7. 0 

11.2 

18. 1 

28 and over ! 

3. 4 

5. 3 

8.3 

-4.1! periods: j 

Percent i 

20. 6 

28. 3 

1 

i 51. 2 

Number i 

I 

359 j 

493 

j S93 


‘ Includes reports from hoaltli department nurses 
and 11 reports from social agencies. 

^ Includes reports from prenatal serology requests 
and those obtained by intervievrers from doctor's 
records. 

LMP==Last menstrual period. 

Note: Limited to the 1,745 reports made prior to 
termination of pregnancy. 


As it turned out, the largest number of first 
reports came from the office records of the 
physicians; these, however, were for more ad- 
vanced pregnancies, on the average, tljan re- 
ports from other sources. Some physicians or 
their nurses sent in reports directly; others, 
however, preferred to have a member of the 
study staff copy the required information from 


their office records. Some pregnancies were 
missed altogether, and others did not come to 
our attention until some time after the first 
prenatal visit to the physician. Beginning in 
1955, some pregnancies which were known to 
physicians but not yet reported were learned 
about through requests for prenatal serology. 
Another large group is credited to the initiative 
of the health department nurses and the study 
interviewers. For all first reports received 
prior to termination of pregnancy, the yield of 
these various sources was about 50 percent from 
physicians’ records and prenatal serology re- 
quests, about 30 percent from interviewers, and 
20 percent from mothers. 

Physicians' Records 

jUthough 50 percent of Si'st reports had their 
source in physicians’ records, the remaining 60 
percent were not completely unknown to the 
physicians. In fact, the study’s records show 
that only 6 percent of all reported pregnancies 
were without prenatal visits. There are, un- 
doubtedly, some incompleteness and some in- 
accuracies in the study’s records of first prenatal 
idsits to physicians. For example, inconsist- 
encies sometimes appear between the date of tlie 
first prenatal visit given on the physician’s re- 
port form or in his records, and tlie date re- 
ported by women in their interviews. The lat- 
ter date is sometimes earlier in pr^ancy— 
some physicians probably record as the first 


Table 3. Reported pregnancies fay weeks from LMP to first recorded prenatal visit to doctor, and 
by weeks from IMP fo first report to study, LMP January 1954— June 1956 


Weeks from LMP to first 

Weeks from LMP to first report to study 

Report 

after 

Total reports 

prenatal visit to doctor 

Under S 

S-ll 

12-15 

16-19 

20+ 

Unknown 

termi- 

nation 

Nnmbei 

j PeiCGTVt 


86 

94 

22 

13 

11 

1 

13 

240 

12.9 
24. 8 
18. 3 
11. 8 
21.8 
4. 2 
6. 1 

^11 _ 

34 

261 

87 

33 

17 

0 

29 

401 

12-15 

26 

68 

178 

49 

15 

0 

4 

84(1 



18 

35 

36 

104 

26 

0 


220 

004- 

9 

39 

37 

33 

268 

0 

1 A 

19 

5 

43 

4U6 

79 

114 


12 

29 

12 

9 

12 

0 

No visit to doctor 

19 

30 

12 

3 

7 

0 

All periods: 

2Q4 

SS6 

384 

244 

356 

1 

114 

1,859 


Kumber 

0. 1 

6.1 

ioo. 0 


11.0 

29. 9 

20. 7 

13. 1 

19. 2 



— 





^ 

— 


— 

“ 


LMP=Last menstrual period. 
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visit the first wliicli is niiulc after the pregnancy 
is reasonably well conlirmed. In (his anulj’sis, 
the earliest, visit in the pi-enalal period is used. 

The fact. that, all hut a small percentage were 
known to physicians prior to delivery ])oints up 
the potential value of their records as an ex- 
clusive source of repoi’ts. IIoM'cver, certain 
questions arise: 'Were more reported j)reg- 
nancies unknowii to the physicians than to 
the study? flow early in pregnancy Averc the 
pregnancies knoAvn to the jdiysicians as com- 
pared Avith total reports to the study? 

Six percent, or 111 lAregnancies, AA’cre not 
reported to the study until a fetal death or Ha’C 
birth occurred, and, h}’ coincidence, the same 
number, 114, had no recorded prenatal A'isit to 
a physician; 4 percent, or 71, Avere knoAvn onlj' 
to the study and another 4 percent only to the 
physicians; and 2 percent, or 43, Avere unknoAA-n 
to both during the prenatal period. 

The lAercentage of total reports known to the 
physicians in each lunar month of gestation 
is almost the same as the percentage knoAvn to 
the study (table 3). Close to 50 imrceut AA-ere 
InioAvn to each in the same lunar month. Of the 
71 knoAvn exclusively by the phj'sicians, 27 per- 
cent had no prenatal visit until 20 Aveeks or 
more gestation; of the 7l IniOAA-n onlj^ to the 
stud3', onlj' 10 percent Avei-e learned about that 
late. An analysis of reports b^^ single Aveeks 
from reported LjMP indicates that for the first 
C AA-eeks of gestation, reports to the studj' Avere, 
on the average, about 1 Aveek earlier than those 
to the physicians; for the 7th through the 13th 
Aveeks there Avas no difference ; for reports com- 
ing to the stud}’- after the 13th week, prenatal 
visits to ph5"sicians averaged about 1 week 
earlier. 

Comments 

Although the longitudinal method used here 
has definite advantages over the retrospective 
approach and over stud 3 dng isolated aspects of 
the total problem, it presents some difficulties. 
In a coramunit 3 ’^ the size of Kauai Avitli some 
5,700 Avomen 15 to 45 years of age, 3 3 'ears are 
necessaiy to identif}' about 2,000 pregnant 
women. Arousing community intei’est to the 
high pitch apparentl 3 ’^ necessary for eai 43 ’^ re- 
porting, primarity b 3 ' the women theinseKes, 
is obviousl 3 ' a difficult task; and maintaining 


such interest OA'cr scA'cral years is CAmn harder. 
IIoAvcA'cr, in a community three times the size 
of Kauai, the eai'ly reporting imriod could 
jArobably be cut to 1 3'ear. A shorter time span 
AA'ould certainly be an advantage, although find- 
ing a relatively stable and closely knit com- 
jmmity of such size is not eas3\ 

As has been pointed out, the earliest pos- 
sible reports of pregnancy are those made 
AA'omen after their finst missed menstrual period. 
Although AA'o did not consider it feasible in this 
setting, it AA'oukI haA'e been adA’antageous to 
luiA'c had confirmation of earl}' reports through 
the provision of pregnancy tests. Furthermore, 
it is possible that the offering of such tests 
might stimulate A^ery early reporting and add 
knoAvledgo about pregnancy wastage during the 
earliest AA-eeks after conception. 

While the anal3'sis of ifiij^sicians’ records as 
a potential source of pregnancy reports indi- 
cates that pregnancies, on the average, Avere 
knoAvn to physicians on Kauai almost as early 
in pregnancy as they Avere knoAvn to the study, 
it is necessary to bear in mind that in many 
communities, feAver than 94 percent of the preg- 
nant Avomen receive prenatal care. Our findings 
suggest that among the preliminaries for such 
a study is an investigation of the extent of pre- 
natal care in the community and hoAv early the 
care is sought. The custom of the women as 
Avell as ph3'sicians’ policies regarding encourag- 
ing or discouraging early prenatal care will be 
important factors. Of course, the most critical 
point is the real assurance that all pregnancies, 
including those that are not yet confirmed, 
Avould be made knoAA-n to the investigators with- 
out delaj'. 

Summary 

Besides the objective of utilizing data col- 
lected at a special census to evaluate the useful- 
ness of retrospective studies of pregnancy, the 
principal aims of the longitudinal part of the 
study were to iiiA-estigate the feasibility of 
commumtywide reporting of pregnancies, to 
determine fetal loss rates by period of gestation, 
and to study associations between factors in 
the mother and the outcome of pregnancy. 

_ A census of the 30,000 inhabitants of the 
island of Kauai Avas taken in 1953. The pres- 
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ent progress report on communitywide report- 
ing of pregnancies deals with the identification, 
as early as possible after the first missed men- 
strual period of all women who became preg- 
nant from tlie beginning of 1954. Periodic 
interviews of all such women identified and ex- 
aminations of their babies began in the middle 
of 1954 and are still continuing. 

The great variety of methods used to obtain 
early reporting of pregnancies included inter- 
viewing by regular public healtli nurses of the 
health department and by study staff, activities 
of community organizers, talks to community 
grou23s, newspaper articles, radio programs, 
letters to prospective mothers, and posters. 

iUl reports of pregnancy are related to the 
month of reported last menstrual period, there- 
b 5 " allowing an analysis by monthlj' cohorts of 
conception. About 40 percent of all pregnan- 
cies were reported before the 12th week of 
gestation, 75 pei’cent before the 20th week, and 
90 percent before the 28th week. 

First reports of pregnancies came directly 
from mothers in 20 percent of the cases, 30 per- 
cent came from interviewers, and 50 percent 
from physicians’ records. Reports were earli- 
est for those who reported least : 60 percent of 
first re 2 )orts from motliers were under 12 weeks, 
50 jjercent of the interviewers’ reports were in 
tliis period, and 35 percent of those from physi- 
cians’ records. 

Although physicians’ records yielded only 50 
percent of first reports, 94 percent of the preg- 
nant women on Kauai made at least one pre- 


natal -vdsit. A compai-ison between the time 
when ifiiysicians learned of the pregnancies and 
the time when first reports reached the study 
shows that ifiiysicians knew of the pregnajicies 
almost as early as tlie stud 3 ^ Some 6 percent 
were known only' to the study (mainly very 
early 25regnancies resulting in early fetal 
deaths) and another 6 percent were known only 
to the physicians; 2 percent were unknown to 
both groups until after termination. 

Creating and maintaining interest sufficient 
to get adequate reporting by' the women them- 
selves is an undertaking of no small magnitude. 
However, if a relatively' stable population of 
larger size than Kauai could be found, the same 
number of pregnancies could be identified for 
followup ill a shorter period, and community 
interest would not have to be maintained for 
sucli a long ]ieriod of time. 
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Reorganization in Michigan School of Public Health 

The University of Slichigan School of Public Health has set up 
a new department of industrial liealth and abolished the department 
of tropical diseases. This action was taken November 22, 1957. Per- 
sonnel from the department of tropical diseases have been transferred 
to the department of epidemiology. 

The change reflects a shift in emphasis m epidemiology' since estab- 
lishment of the school in 1941. Tropical diseases were of paramount 
importance then because of World War II. Now, industrial health 
has come to the fore with the advent of new plastics, pesticides, and 
other chemical products, and the interest in radiological liealth, air 
2 >ollution, and other aspects of the industrial environment. 
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Selections from an address delivered by Harold L. 
Stewart, M.D., at the Joint Annual Meeting of the Amer- 
ican Society of Clinical Pathologists and the College of 
American Pathologists, on October 3, 1957, in New 
Orleans. 


P ATHOLOGY may be defined as the study 
of disease, not merely the study of body 
fluids and of abnormal morphology. The pur- 
suit of pathology, therefore, includes research 
and investigation. The clinical pathologist 
throughout his entire career in a hospital labo- 
ratory is asked to advise on and to participate 
in research problems, and to interpret the re- 


sults of research done by otliers. During his 
board trainmg the resident pathologist needs to 
familiarize himself '\vith the methods of experi- 
mentation as well as with the broad principles 
of pathology. Hoav can the clinical patholo- 
gist evaluate the results of research by others if 
he himself has had no instruction in research 
methods and no actual training or experience in 


The Ward Burdick award for 1957, given 
annually for outstanding service in pathology, has 
been presented to Dr. Harold L. Ste^vart, chief 
of pathology, National Cancer Institute, and chief 
of the Pathologic Anatomy Branch, Clinical Cen- 
ter, National Institutes of Health, Public Health 
Service. The presentation was made October 1, 
1957, at the Joint Annual Meeting of the Ameri- 
can Society of Clinical Pathologists and the Col- 
lege of American Pathologists in New Orleans. 

Dr. Stetrart, an authority on cancer of the gas- 


trointestinal tract, has held office in medical so- 
cieties including the International Academy of 
Pathology, the American Society for Experimen- 
tal Pathology, and the Maryland and Washington, 
D. C., Societies of Pathologists. He has also 
been a delegate to a number of international 
cancer conferences. 

The Ward Burdick award is given in honor of 
the Denver pathologist ivho founded the Ameri- 
can Society of Clinical Pathologists. Dr. Bur- 
dick, Avho died in 1928, was noted for his medical 
organization irork. 
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the field? To expect this is to expect a man to 
be a successful elergj’man u-ithout having stud- 
ied theolog}'. 

TjdE PATHOLOGIST has independently 
led the -way to many important discoveries. 
ITitness the history of our hnovledge of tlic 
function of the pituitai-y gland. It vas Pierre 
Marie vho, in 1896, discovered the role of the 
antei'ioz' lobe of this gland in acromegaly, and 
it -was Benda -who found growth to be related 
to the alpha cells. But this important finding 
-a’as left for the biochemist and endocrinologist 
to exploit, chiefly because the patliologist -zvas 
not skilled in other techniques. Pjitliologjq it 
has been said, depends upon tools of other disci- 
plines for its research. The qzathologist of the 
recent past leaned heavily on bacteriology and 
immunologj’- for problems in experimental 
pathologj\ Today, the experimental patholo- 
gist utilizes chemistry and physics in the study 
of molecular diseases and he will zieed to learn 
many techniques to equip himself to take ad- 
vantage of the wealth of opportunities that he 
has for research. 

It is safe to jn-ecYict that in time ail the 
lesions of human beings will have been studied 
hy electron microscopy. Just as our knowl- 
edge of lesions first studied by the Jinked eye 
was enormous^' increased hj’’ study with the 
light microscope, so will our present knowledge 
of the histopathologa’’ of these lesions he ex- 
panded by the resolving powers of the electron 
microscope. lS[o one is better qualified than the 
clinical pathologist to study jjathological le- 
sions by electron microscopy. He is not just a 
inici’oscopist seeing particles whose significance 
he is unable to interpret hut is one widely fa- 
miliar with the morphologjr and biologj^ of 
disease. 

The “mitochondria” revealed by tlie electron 
microscope and the mitochondria isolated by 
the biochemist in differential centrifugation, 
Avhich are hailed as something new and strange, 
were discovered in Leipzig by the pathologist 
Richard Altmaim in 1890 and named in 1898 by 
the pathologist Benda, who studied them in 
pathological tissue. The pathologists gave this 
discovery of mitochondria at once to the bio- 
chemist and the oytologist, who believed them 


to posse.ss and probably to produce most of the 
cytocliz'omo oxidase and other respiratoiy en- 
zymes of the cell. Little is Imown of these or- 
ganoids in pathological tissue and nothing of 
tlieir behavior in human tissue. The pathol- 
ogist should now return to this important field 
after more than 50 yeai's of neglect. 

TjIE discoveries that cancer can be in- 
duced by X-raj'S, by tai’S, and by aromatic 
polycyclic h 3 'drocarbons led to a great deal of 
Avork on carcinogenesis Avhich during the 1910's 
and thei-eafter has Avaned. Today too few path- 
ologists are trained in experimental carcino- 
genesis. The tecliniqnes ai-e jiot difficult to mas- 
tei’. Tlie clinical pathologist already possesses 
fho necessaiy basic knowledge^ including the 
Ijrocedure for a careful autops.y. Almost the 
only other things he needs to know are tlie de- 
sign of the experiments and the methods of 
preparation of the IciiOAvn or suspected car- 
cinogens for their administration by different 
routes. . . . 

TjIE food oil the American table today in 
a AA'ell-balanced diet of acceptable form may 
contain inaiij^ SAuithetic additives. Some may 
be toxic and some even carcinogenic for labo- 
ratory animals, Avliile other food additives util- 
ized for j’ears past have never been tested ade- 
quately for chronic toxicity and cancer-induc- 
ing activity. Xew food additives are being in- 
troduced at a rate that precludes careful tox- 
icological testing unless the number of inves- 
tigators in the field of carcinogenesis be con- 
siderablj' exjiaiicled. There is pressing need for 
experimental research in this field. 

The CHEMIST, the biologist, or the phys- 
icist Avho does researcli may know liis own 
subject thoroughly, but iisualty knows nothing 
Avhatever about pathology. The pathologist, on 
the other hand, Avell trained in anatomical 
pathology and laboratoiy medicine, also ImoAvs 
a good deal about chemistry", biology, and phys- 
ics. Some pathologists hare majored in one 
or another of these subjects, and others hold 
the degrees of master or doctor of philosophy. 
This makes the pathologist an ideal collahovator 
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in research problems, Ihc primary scope of 
which lies outside, (he field of patholoprj’. 

A number of research problems, (he basis of 
which lies i^rimarily iu disciplines oilier (ban 
pathology, s(ill require pathologj' for their in- 
terpretation and solution. Too often, the path- 
ological material in such e.xperiments is dis- 
carded without examination. Not long ago, I 
read the report of a long-term toxicological ex- 
periment invoh'ing more than oOO rats. The 
statement was made (hat the rats were necrop- 
sied and no tumors were found in either the 
control or the experimental animals. It Avould 
be Aurtually impossible not to find many tumors 
in 500 rats, 20 or more months of age, of any 
special strain or breed or randomly selected 
market rats. Of coui'se, a tumor does not exist 
for the investigator who does not have the 
training to detect a tumor at necrops}'. It is 
important, therefore, for pathologists to collab- 
orate with experimentalists trained in other 
disciplines so that the pathological lesions are 
properly recognized and recorded. 

^^^HAT are the characteristics of a research 
man? !N’o prevailing characteristic to my 
knowledge marks a potential investigator, un- 
less it be the possession of an innate drive to ex- 
plore a new idea even against advice. Cer- 
tainly, there is no average investigator. Ee- 
search has been defined in part as finding things 
without being told. The investigator is able to 
correlate seemingly unrelated facts. He laiows 
what constitutes proof. Young or old, he must 
be keen enough to observe his results no matter 
in what direction his experiment leads and to 
turn his mistakes to good purpose. The re- 
search worker himself is a worthy subject for 
research, and some day some enterprising stu- 
dent of psychology may determine and record 
the recipe of his composition. 

The greatest caution should be exercised to 
avoid the discouragement of a young resident 
who proposes an experiment. The experiment 
may appear inconsequential and often wholly 
impractical, but I have found that it is unwise 
to ridicule any plan for an experiment. It hap- 
pens ever so often that one of these seemingty 
■ inconsequential or impractical experiments 
leads to results of great importance. It was the 


usefulness of seemingly useless I'csearcli knoud- 
edge tliat led Marconi to develop wireless te- 
legraphy. The most important factors in 
reseaj’ch are a desire to do an experiment and 
the impatience to get to work on it. All else 
is subordinate. A proposed experiment is often 
condemned because it has been iierfonned pre- 
viously. One needs only recall that prior to the 
devcloinnent of insulin therapy for diabetes by 
Banting and his associates, otlier investigators 
had studied tlie effects of ligation of the ducts 
of the pancreas. Yet it was Banting who finally 
extracted the active factor from the islets of 
Langerhans by using modifications no one had 
carried out successfully before. It is clear that 
even though an experiment may have been per- 
formed previously something new may be found 
upon repeating it. 

The beginner in research is apprehensive lest 
he err in his first experiment. Liertia retards 
maiyy aspiring scientists from taking their first 
steps in the field of research. One has to get on 
with the work and realize that mistakes are in- 
evitable. They can, however, often be turned 
to profit and may lead to the solution not nec- 
essai’ily of the problem under investigation, but 
rather of another entirely different and often 
more important one. It does not matter 
much whether the resident discovers anything 
nevr or publishable. The experience gained will 
be sufficient reward. Those who direct pro- 
grams of residency training have a responsi- 
bility to see to it that these fine minds are given 
the opportunity to bring their ideas and talents 
to bear on experimental problems. Finally, the 
young investigator should be warned that for a 
large part of the time he works in research he 
will be doing the hardest and most uninterest- 
ing kinds of work that may involve cleaning 
animal cages, washing glassware, and cleaning 
up after necropsies. He needs encouragement 
and consolation together with all the help that 
can be given him to lessen the onerous duties 
that constitute so much of reseai’ch. 

The TEAINIEG of a pathologist in the 
modern aspects of service work in clinical 
pathology- has reached a peak in the United 
States that is unsurpassed elsewhere in the 
world. However, his reading should not be 
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limited to factual textbook matei-ial. He 
should be encouraged to read some of the orig- 
inal sijeculations of tlie great tliinkers in 
pathology and research. How many residents 
are advised to read iSiichoIson’s i^rovocative 
essays on the formation of tumors, or Rokitan- 
slvj' on the Immoral theoiy of disease, or Vir- 
chow on cellular pathologj'? or indeed such 
classics as the autobiographj' of Sir Ronald 
Ross? . . . The training of a pathologist in 
tumor pathologj" emphasizes accurate diagnosis 
of the biopsy specimen — almost never specula- 
tion as to the possible causes of tumors. 

Tlie resident training program should pro- 
vide (a) more time to think and philosophize; 
(h) more instruction in the design and execu- 
tion of experiments and the interi^retation and 
applicatiori of the iMsnlts; (c) recommenda- 
tions for reading original contributions to re- 
search; and (d) access to Hbraiy facilities that 
are adequate for the needs of a research worker. 

How doe.s the admissions committee choose 
or reject a candidate for medicine, and what is 
the imjjact of his choice on research in pathol- 
ogy? It is, I am told, the aim of many admis- 


sions committees to select applicants on tlie 
basis of higli grades hi college and the posses- 
sion of certain qualities . . . that somehow or 
other indicate that the selected individuals will 
become good iiractitioners of medicine. So far 
as I know, no admissions committee deliber- 
ately selects students for medical school who 
possess the qualities needed for research. Con- 
sider the influence on the admissions committee 
of an answer to a question that the candidate 
for medical school might be asked. The ques- 
tion may be : “Did you go to the football game 
last Saturday?” Suppose the reiil}’^ is “I spent 
the afternoon in the library I’eading some eaidy 
editions of Macliiavelli’s The Prince,” or “I 
S 2 ient the afternoon in a cool, quiet saloon 
scheming to eliminate some stupid jjremedical 
courses.” Are these the kinds of answem calcu- 
lated to get oneself admitted to medical school? 
And yet one must admit these answers reflect 
both honesty and oi’igmalit}^ two excellent 
qualities for an investigator. 

Dr. Stewart's 'paper will appear in full in the 
American Journal of Clinical Pathology. 


Health Research Facilities Grants 

Exjransion of tlie Ration’s liealtli research facilities by at least 
$120 million is under way as a result of grants awarded by the Public 
Health Service during the first 2 jmars of its 3-year grant pirogram. 

Financed by an a^rpropriation of $30 million authorized for each 
3 'ear, the grants are allotted for construction and improvement of 
facilities devoted to reseai’ch in tlie basic science areas on such diseases 
as cancer, heart disease, and mental illness. An amount equivalent 
to the grant, or more, is supplied by the participating institution. 

Approval of 43 new grants totaling $3,698,452, in October 195T, 
completed allocation of the $60 million appropriated for fiscal years 
1957 and 195S. Benefited in the latest action were 39 institutions in 22 
States, the District of Columbia, and Hawaii. 

Under the new program, grants are approved by the Surgeon Gen- 
eral on the recommendation of the National Advisory Council on 
Health Research Facilities. A total of 251 grants have been made 
since the program's incei^tion in June 1956. 
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Clinical, X-ray, and Serologic Changes 
With Histoplasma Infection 

NORMAN W. ANDERSON, M.D., IRENE L. DOTO, M.A., and 
MICHAEL L. FURCOLOW, M.D. 


A lthough considerable information 
^ about histoplasmosis has been accumu- 
lated since this fungus infection was first de- 
scribed in 1906, much still needs to be learned 
about the frequenc}’' and severity of the dis- 
ease accompanying primary infection. Follow- 
ing the classic work of Smith and his colleagues 
on Coccidioides infection in personnel of the 
U. S. Army (1), it was decided that such per- 
sonnel, with their available medical care and 
complete records, would be an ideal group for a 
study of histoplasmosis. Consequently, in 1953 
a study was initiated at Fort Leaveirworth, 
Kans., bj" the U. S. Army Hospital on the post 
and the Public Health Service. Children of 
Armj^ personnel participated. 

The studj’' was undertaken to determine the 
spectrum of illness accompanying Histoplasma 
infection. This was accomplished by observa- 
tion of the clinical, X-ray, and serologic 
changes which accompanied conversion of the 
skin test from negative to positive. Its basic 
plan was to find a large number of children 


Colonel Anderson is commanding officer of the 
U. S. Army Hospital, Fort Leavenworth, Kans. 
Miss Doto is statistician, and Dr. Furcolow chief, 
Kansas City Field Station, Communicable Disease 
Center, Public Health Service, University of Kansas 
Medical Center. 

Col. R. M. Patterson and Lt. Col. Francis W. Lan- 
ard assisted in the supervision of the study; Capt. 
Sumner Hoffman and 1st Lt. Sheldon Kessler in the 
testing, and Maj. R. V. McAllister in the X-ray in- 
terpretation. David Sachs and Peter Ney assisted 
in the statistical analysis. 


with a negative reaction to the histoplasmin 
skin test, observe these children over a period 
of time, and retest them to determine the in- 
fection, or conversion, rate. Clinical, X-ray, 
and serologic changes could thus be observed 
in a group who became infected and in a much 
larger group who did not and who therefore 
would serve as controls. Other interesting epi- 
demiological information concerning infection 
was also collected. 

Material and Method 

Fort Leavenworth, in northeastern Kansas 
about 30 miles from Kansas City, is the seat of 
the Command and General Staff College of the 
Army. Tire vast majority of the men stationed 
at this post are officer students of the school, 
arriving in August each year and departing 
the following June. These officers and their 
families have already had several years of 
Army life before coming to the post, including 
residence in all parts of the country and over- 
seas. The children of these families formed 
the bulk of the children included in this study. 
Most of the remainder, but less than 10 percent 
of the total population tested, were children of 
the permanent personnel of the post living in 
the city of Leavenworth. 

A preschool physical examination of all chil- 
dren is conducted routinely by the Army medi- 
cal staff each August and September when the 
new families arrive on the post. In May of 
each year a smaller roundup is held for children 
who have arrived on the post or in the area 
later in the school year. These two examina- 
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tioii periods provided an opportunity for at 
least two tests of a large number of children, 
with a suitable observation period between. 

For tlie Iiistoplasinosis study, September 
1953 through May 1955, skin tests with iiisto- 
plasmin were given along with the routine tu- 
berculin and Scliick tests. All children pres- 
ent at the examination received the skin test. 
Tliey ranged in age from 5 through 18 years. 

In the fall of 1953 approximately 1,500 chil- 
dren Avere skin tested for histoplasmosis, and 
tlie folloAving May those Avhose initial tests were 
negatiA’e were retested. Also in !May, 50 more 
children were added to the study. In the fall 
of 1951 the GOO histoplasmin negative children 
AA-ho AA'ere still on the post from the jArcvious 
year Avere retested, and 1,300 neAV arrivals re- 
oeiA-ed their first test. Those retested included 
the negatiA'Cs among the 50 added in IMay, who 
Avere being retested for the first time, and con- 
tinuously negath’e children, aa-Iio Avere being re- 
tested a second time. The histoplasmin ncga- 
tiA-es among these 1,900 children Avcre retc.sted 
in iSIay 1955. A total of 2.872 children Averc 
included in the study. 

The histoplasmin used AA-as lot I-nCC-5 di- 
luted 2 : 1,000. This potency is equivalent to 
that of standard histoplasmin. The tests Averc 
all gh'en intraderinally in the right arm, and 
readings were made at 48 hours with measure- 
ment of the erythema and induration. An in- 
duration of 5 mm. or more at the 48-hour 
reading was considered a positiA'e reaction. 
Children whose slcin tests changed from nega- 
tiA-e to positive during the interval betAveen the 
tAVO examinations Avere couA'erters. Those 
whose tests remained negatiA’e and those Avith 
positive reactions on the first test served as 
controls. 

At the time of the two fall skin tests, blood 
Avas obtained for a serologic test on each al- 
ternate positive reactor to histoplasmin. lYhen 
the negative reactors Avere retested, either in the 
spring or in the fall, blood specimens Avere ob- 
tained from all tlie children wlmse skin tests 
had changed from negative to positiA-e and on 
the preceding and succeeding child in the ex- 
anrination line. The latter procedure provided 
controls, children whose skin tests remained 
negative, for the serologic testing. 


Table 1. Percentage of children positive to 
histoplasmin on initial test, according to age, 
Fort Leavenworth, Kans., 1953 


Age (years) ! 

1 

Number 
tested j 

! 

Number 
l)Ositive j 

Percent 

positive 

3-4- - - 

203 ’ 

5 i 

1.9 

5-C 

470 

21 ! 

4.5 

7-S 

314 

17 

5 4 

9-10 

271 

21 1 

7.7 

11-12 - 

130 

21 i 

15. 4 

13-lS 

1 80 

17 

19.8 

Total - 

1, 540 

102 1 

[ 

0.6 


Serologic tests Avcre performed by Dr. 
.Toseph Schubert of the Communicable Disease 
Center, Public Health Service, Chamblee. Ga., 
and by Dr. Samuel SalA'in of the Doclcj' Sloiin- 
tain Laboratoiy, Public Health Service, Ilani- 
ilton, ]\Iont. Dr. Sah'in performed a precipi- 
tin test using purified histoplasmin as the anti- 
gen and a complement fi.vation test using Avliole 
yeast jfiiase organisms as the antigen. Dr. 
Schubert performed a comjfiement fixation test 
using histoplasmin ns the antigen. These tests 
Avere done AA’ithont laiowledge of the skin test 
status of the individual. 

Depending on the size of the child, either an 
11- hy 14-inch or 14- by 17-inch chest X-ray 
Avas obtained for each at the time of the initial 
histoplasmin skin test. At the time of the re- 
testing similar X-rays were taken of all chil- 
dren AA'hose skin tests liad changed fronA nega- 
tiA^e to positiA-e and on some of the childveiA se- 
lected for controls. At the same time second 
X-rays Avere taken on the initially positive re- 
actors who had been serologically tested in the 
previous examination. All X-rays were in- 
terpreted by a qualified radiologist as well as 
bj' other pliysiciaus e.xperienced in the interpre- 
tation of chest X-ra 3 'S. 

During the retesting, a questionnaire was 
given to the parents of each child. It asked 
about family visits of a day or more off the 
post, any illnesses which had occurred in tlie 
iiitei-A-al betAA-een tests, and other pertinent epi- 
demiological factors. To supplement the ques- 
tionnaire data, clinical records at the outpatient 
clinic and tlie post hospital Avere reviCAved for 
pertinent illnesses during the interval. Ill- 
nesses associated with upper respiratory infec- 


74 


public Healib Reports 



lion, bronchitis, pnenmonin, and gastrointes- 
tinal disturbances Averc considered pertinent 
and Avere sunnnarized on the cliikVs record AA'itli 
respect to onset and duration. Clinic records 
AA’cre aA'ailable for 2,t}7r) of the children. Tliey 
Avere not aA’ailable for the remaining 407, in- 
cluding 2 coiiA’crters, because of the transfer of 
the father. 

Basic Prevalence and Conversion Rates 

In table 1 are sboAA’ii the age-specific rates for 
histoplasmin sensitiA'itA’ determined from tests 
of 1,540 children in September 1953. The OA’cr- 
all prcA’alence is about 7 percent, Avith children 


Table 2. Age-specific conversion rates for 
histoplasmin skin test, Fort Leavenworth, 
Kans., 1953—55 


Age (years) 

Number 

nega- 

tives 

retested 


CotiA'crsion rate 

Number • 
con- 
verters 

Obser- 

A'ation 

period 

Annual 


Winter 1953-54 

3-6 

534 

12 

2. 2 

3.3 

7-10 

429 

24 

5. 6 

8.4 

11-18 

143 

7 

4. 9 

7.4 

Total 

1, 106 

43 

3. 9 

5. 9 


Summer 1954 

3-6 

1 

124 

0 

0 

0 

7-10 

186 

2 

1. 1 

2. 6 

11-18 

89 

3 

3. 4 

8. 2 

Total 

399 

5 

1. 3 

3. 1 


WwtGT 1954-55 

3-6 

464 

7 

1. 5 

2. 3 

7-10 

476 

5 

1. 1 

1. 7 

11-18 

217 

8 

3. 7 

5. 6 

Total 

1, 157 

20 

1. 7 

2. 6 


All periods combined 

3-6-. 

1, 122 

19 

1. 7 

2. 5 

7-10 

l’ 091 

31 

3. 0 

4. 5 

11-18 

449 

18 

4. 4 

6.7 

Total 

- 2, 662 

68 

2. 8 

4. 0 


11 3’ears and OA’cr shoAving much higlier rates 
(aA’crago 17 percent) . The percentage positive 
increases Avitli age even tliough the geograjihic 
background of tliese children is Amried. Tlie 
preAmlence of liistoplasmin slcin test sensitivity 
observed for tlic succeeding periods of studj’’ 
AA'as similar to that for the first. 

Tlic age-specific conversion rates, shoAvn in 
table 2, are based on the number of negatives 
tliat Avere retested at the end of eacli observa- 
tion period and the number of children Avho 
had converted to a positive reaction during the 
period. Eates Avere calculated for the period of 
obserA’ation and then adjusted to a 3'early rate. 
Tlie total j’early rate for tlie first 8-month 
period (AA'inter 1953-54) is about tAvice as high 
as that for either of the other tA\’o periods, and 
this seems attributable to an excessive rate of 
coiAA’ersions among children aged 7-10 j'ears 
during tliat particular period. The tendency 
for increasing rates of conA’ersion Aidth increas- 
ing age is apparent during all the periods. The 
13- to 18-year-ohls exhibit an annual rate of 11 
percent compared Avith 3.6 percent for children 
aged 12 j’ears or less. 

Further analysis of the conversion rates is 
seen in table 3, Avhich shoAVS the rates of con- 
version among residents and among nonresi- 
dents of the post Avho returned questionnaires. 
Nearly all the nonresidents lived in the toAvn of 
LeaA’enAvorth. The conversion rate for 144 non- 
residents Avas 11.6 percent, Avhereas the rate for 
2,101 residents Avas only 4.2 percent, one-third 
as high. These figures include all three obser- 
vation groups. The annual coiwersion rates 
for the nonresidents Avere consistently higher in 
all 3 periods, running from 9 to 16 percent com- 


Table 3. Histoplasmin conversion rates among 
residents and nonresidents of the post. Fort 
Leavenworth, Kans., 1953-55 


Resident 

status 

Number 
nega- 
tives re- 
tested 

! 1 

1 Number ' 
! convert- 
ers 

Percent 

converts 

ers 

Annual 

conver- 

sion 

rate 

Nonresident 

144 

10 

6. 9 

1 1 A 

Resident 

2, 101 

58 

2. 8 

4. 2 

Total 

‘ 2, 245 

68 

3. 0 

4.8 


' Total returning questionnaires. 
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Table 4. Frequency of illness in relotion to histoplasmin skin test status, Fort Leavenworth, Kans 

1953-55 


Histoplasmin skin test 

Tot.al num-: 
ber for 1 
whom 
clinical 
records 
were ; 
available 

Ti’pe of illness 

Total persons 
reporting illness 

i 

Upper respiratory 

Bronchitis and 
pneumonia 

Gastrointestinal 

Num- 

ber 

Percent 

Num- 

ber 

Percent 

Num- 

ber 

Percent 

Num- 

ber 

Percent 

Negative 

2, 140 

1, 434 

G7 

271 

13 

1 

132 1 

6 

1 

1 1, 837 

86 

Converter.. .. 

GO 

38 

58 

7 

11 

4 

G 

49 

74 

Positive.. 1 

1G9 

107 

C3 

G 

4 

10 

6 

123 

73 

Total 

1 

2, 375 

1,579 

G6 

284 

12 

148 

6 

2, 009 

85 


pared with 2 to 6 percent for the nonresidents. 
Five of the ten nonresident converters were 11 
3 'ears old or more, yielding a crude conversion 
rate of 21 percent compared with 4 percent for 
residents of the same age. For those rmder 11 
years of age, the crude rate was 4 percent for 

Table 5. X-ray results at the examination in 
September 1953, Fort Leavenworth, Kans. 


Histoplasmin skin test 


X-ray 

1 

I Number 
positive 

Number 

negative 

Total 

number 

Percent 

positive 

Negative 

67 

1, 410 

1, 483 

5 

Lesion 

12 

10 

22 

1 55 

Calcification 

23 

12 

35 

66 

Total — 

i 

102 

1,438 

1, 540 

7 


the nonresidents as opposed to 2.6 percent for 
residents. 

Changes Accompanying Infection 

Table 4 shows the prevalence of different 
t 3 ’pes of illness among all the children for whom 
clinical i-ecords were available, including not 
only tliose who became infected (the con- 
verters) but those already infected (the posi- 
tives) and those not infected (the negatives). 
The illnesses are classified as upper respiratoiy 
infection, bronchitis and pneumonia, and gas- 
trointestinal infection. 

Sixty-seven percent of the children who were 
histoplasmin negative had a clinical record of 
upper respiratorj’^ illness, while 58 i^ercent of 
the converters and 63 percent of the positives 
reported such illnesses. For bronchitis and 


Table 6. X-ray results for children who had more than one X-ray, by histoplasmin skin test status, 

Fort Leavenworth, Kans., 1953-55 



Histoplasmin skin test 

X-ray reading on initial test and retest films 

Negative 

Positive 

. ... 

Converter 

Total 


Number 

Percent 

j Number 

Percent 

Number 

Percent 

number 


29 

91 

75 

54 

43 

65 

147 

9 

14 


0 ! 

0 

3 

2 

6 

9 


1 

3 

10 1 

7 

3 

5 

Calcification — calcification 

2 

6 

52 

37 

14 

21 



32 

100 

140 

100 j 

> 66 

100 j 

238 






... 

. — 



• X-rays on 2 converters misfiled and not located. 
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piieiinioniil the percentages Avere 13, 11, and 4, 
respectively. Tims there was no evidence of a 
greater frequency of respirator}’’ illnesses 
among the converters than among either the 
continuously negative children or those pre- 
viously infected. It is Avorth noting, hoAvever, 
that 58 percent of the converters had an upper 
respiratory illness and that 23 percent, or nearly 
half of these, had cases lasting 4 d.ays or more. 

The results of X-rays taken at the time of the 
original examination, in Seirtember 1953, are 
given in table 5. Among the children avIio had 
negative X-ra 3 ’s, 5 percent Avere histoplasmin 
positiA'e. Among those aa’Iio had lesions, 55 per- 
cent Avere histoplasmin positiA^e, and among 
those AAdio had calcification, 66 percent AA'ere 
posith^e to histoplasmin. Thus, frequent asso- 
ciation of pulmonary calcification and lesions 
Avith positive histoplasmin skin tests is eA'ident. 
Similar figures Avere observed for children ad- 
mitted later to the stud}’’. 

Table 6 shoAvs the results of X-ra 3 'S obtained 
on children Avho had X-rays both in the initial 



Figure 1. R. S. W. M., age 10: Histoplasmin skin 
test and chest X-ray negative in September 1953. 
Histoplasmin skin test positive in May 1954. 
Chest X-ray May 22, 1954, revealed enlarged right 
hilar lymph node. Still present July 19, 1954. 
Three common colds from January to April 1954; 
bronchitis in November 1953. Serologic tests for 
histoplasmosis positive May 24, 1954. 



Figure 2. W. S. W. M., age 4; Histoplasmin skin 
and chest X-ray negative in September 1954. In 
May 1955 histoplasmin skin test positive, 20-mm. 
induration. Only illnesses were tonsillitis in Jan- 
uary 1955 and common cold in March 1955. X- 
ray taken May 23, 1955, showed pneumonic area 
in left mid-lung extending out from hilus. Area 
showed little clearing 3 days later. Serologic 
tests for histoplasmosis positive May 18, 1955. 

examination and on a retest, including those 
AA’ho had X-ra3’^s taken because of conA’ersion 
of the skin tests, the negatives chosen as sero- 
logic controls, and the initial positives avIio had 
received serologic tests. Of 238 children avIio 
had more than one X-ra}’’, 147 were negative 
on both the initial and the retest X-ray. Four- 
teen had lesions on both films and 68 shoAved 
calcification on both films. The most impor- 
tant happening in this phase of the study Avas 
the development by 9 children of a lesion during 
the period betAveen the 2 X-rays. Six of these 
nine Avere among 66 converters, and 3 Avere 
among 140 children AA'hose skin tests -were posi- 
tive at the initial examination. Thus almost 
10 percent of the coiwerters developed a lesion 
compared AAuth 2 percent of the initially posi- 
tiA^e reactors. Tavo of the lesions Avhich de- 
A'eloped among the converters are illustrated in 
figures 1 and 2. 

Table 7 shoAvs the results of serologic tests 
performed on 320 children in the study. Of 
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Table 7. Serologic iesf results for hisfoplasmrn 
reactor groups. For) leovenworth, Kans., 
•\953-5S 


Histo- 
plasmin 1 
skin 1 

test 

i 

r ' — — , 

1 Serologic test 

1 Num- 
ber 
posi- 
tive 

1 

1 , 

] Num- 1 
ber 1 
1 ques- ; 

tion- j 
' able i 
! 

[ Num- 
ber 
nega- 
tive 

L . 

! 1 

, Total 1 

ber 1 

1 1 

Per- 

cent 

posi- 

tive 

1 

Negative 

i 3 

J 

i 109 

1 114 

1 2. 6 

Converter. . 

13 

1 9 

i 40 

i ' 02 

1 21.0 

Positive 1 

[ 10 

, 

, 120 

144 

6.9 

Total 

26 

! 25 

1 269 

i 320 

1 S. 1 


^ 0 converters had no serologic tests. 


these, 26, or 8 percent, liatl positive reactions. 

-Imong the converters 21.0 percent had posi- 
tive seroiogic tests, Avhereas among those re- 
maining histoplasmin negative only 3, or 2.6 
j)ercent, had positive tests. Two of the latter 
three were low titer precipitin tests, a test for 
which some nonspecificity is laiown to exist. 
The remaining test was a minimal positive in 
the comiJlement fixation test. Five converters 
had minimal positives in 1 of the 3 serologj' 
tests, 2 in the histoplasmin CF test and 3 in 
the 3 ’east phase CF test. All the other con- 
verters yielded a higher response in one or 
more tests. Among the positive reactors in the 
first test, 6,9 percent had positive serologic 
tests. 

Table 8 correlates the illness experience and 
the serologic and X-ray results among the con- 
verters. Of the 6 who developed a chest lesion 


during observation, 4 had a positive serologic 
test and 3 had an illness. Among the 60 wlio 
did not develop chest lesions, T of the 33 wlio 
had illness also had a positive serologic test; 
only 2 of the 22 with no illness had a positive 
serologic test. Whenever both illness and chest 
lesions occurred, serologic tests were usually 
positive. Cliildren not developing lesions difl 
not show as high a prevalence of positive sero- 
logic tests as those who did. 

Epidemtoiogy 

As alreadj’’ noted in table 3 the conversion 
rate among residents of the post was about one- 
tliiz'd tlmt of nonresidents. 

Table 9 shows a comparison of the histo- 
plasmin conversion rate between individuals 
who visited ofi’ tlie post during tlie observation 
period and tlmse wjio did not. A visit off the 


Table 9. Relation of histoplasrnin conversion fo 
off-post visits, Fort Ledvenworfh, Kons-/ 
1953-55 



Histoplasmin skin test 

Visits 

1 

[N'umber 

of 

negatives 
retested ^ 

Number 

convert- 

ers 

Percent 

convert* 

ers 


1 1, 303 

1 231 

i 33 1 

1 2.5 


11 


Other visits 

, 567 

14 j 

2.5 

Total ' 

2, 101 

‘ US 

2.S 



- 


* 10 converters lived off post and were not included. 


Table 8. Illness experience and results of X-rays and serologic tests for hisfopJosmin converters. 

Fort Leavenworth, Kans., 1953—55 


1 


Illness 



No illness 


Total 

1 

X-ray 

Positive j 
serologic 
test 

Negative 

1 serologic 

1 test ‘ 1 

1 

No 

serologic 
test 1 

j Positive 
serologic 
test 

1 

Negative 
serologic 
test ' 1 

No _ 
serologic 

test 1 

Developed lesion 

3 

1 

! 4 

0 ' 

1 

2 * 

1 

\ i 

90 

0 

3 

6 

CO 

Did not develop lesion ^ 

0 ' 


0 j 

0 j 

0 

1 

2 

No X-ray = 

1 ^ ■ 

f 

— 

Total - 

— Tj 

! 28 

1 

2 I 

4 

21 

4 j 

68 


1 Questionable results are included with tbe negative serologic test. 

2 X-ra 3 's misfiled and could not be located. 
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Table 10. History of pigeons on roof of house 
in relation to results of histoplasmin skin 
test, Fort Leavenworth, Kans., 1953-55 


History of pigeons 

Number 

negatives 

retested 

Number 

conver- 

ters 

Percent 

conver- 

ters 


Winter 1953- 

-54 

Pigeons on roof. _ 

151 

15 

9. 9 

No pigeons on roof 

783 

22 

2.8 

Total 

934 

37 

4. 0 


i 

Summer 1954 

Pigeons on roof 

8G 

1 

1. 2 

No pigeons on roof 

202 

2 

1. 0 

Total 1 

288 

1 ^ 

1 


Winter 1954- 

-55 

Pigeons on roof 

190 

5 

2.6 

No pigeons on roof 

669 

12 

1. 8 

Total 

859 

17 

2. 0 


All periods combined 

Pigeons on roof 

427 

21 

4.9 

No pigeons on roof 

1, 654 

36 

2.2 

Total 

2, 081 

57 

2.7 


post to a farm was apparentl3'^ a considerable 
factor in Histoplasma infection, doubling the 
rate of conversion of the skin test. This has 
been commented on previously (2). Visits to 
farms, however, do not explain all the infec- 
tions which occurred since 47 of the 58 con- 
verters denied visiting a farm. 

Since there was evidence of infection taking 
place on the post, further efforts were made to 
locate a possible source. It is a well-loiown 
fact that histoplasmosis is often incurred in old 
houses, belfries, and other places in which 
pigeons have been roosting. Since pigeons 
are plentiful in the old buildings at Fort 
Leavenworth, the relationship between pigeons 
roosting on the roof of the houses and histo- 
plasmin conversion was considered. As shown 
in table 10, the histoplasmin conversion rate 
among those reporting pigeons on their houses 


was more than twice tliat among tlio others on 
the post. This clilfercnce "was most pronounced 
during the first observation period, the winter 
of 1953-54, Avhen 10 percent of the cliildren liv- 
ing in houses where pigeons roosted were liisto- 
plasmin positive, compared Avitli 3 percent of 
those not so associated with pigeons. 

Annual conversion rates for different areas of 
the post for the two winter periods are shown 
in figure 3. The distribution of converters is 
not at all uniform, area V showing the highest 
rates each j^ear. Tiiese higlier rates were not 
due solely to the concentration of pigeons men- 


Figure 3. Annual histoplasmin conversion rates 
for live residential areas at Fort Leavenworth, 
1953-55. 
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tionecl earlier becaiise this concentration 
covered areas III and as 'ivell as V. 

Tile extraordinary rate of histoplasinin con- 
version in area V led to additional investiga- 
tion, which disclosed tliat 9 of the 12 coiiA’erters 
during tlie first year lived in a large 3-story 
aiiartment house, the Beehive, wliich slieltered 
more than 50 families. These 9 convertei-s 
came from a group of 91' children living in 
this house who were negative at tlie time of 
their first test in September 1953. Eight of the 
nine converters lived on the third floor, yield- 
ing a conversion rate of 27 percent for tlie chil- 
dren on this floor (table 11), The remaining 
converter lived on the first floor. In contrast, 
during the second winter obsei'vation period, 
only 4 of the 72 Beehive residents became histo- 
plasmin positive, and onlj' 1 of them lived on 
the third floor. 

On further inquiiy into the difference in 
conversion rates in the Beeliive during tlie two 
periods, it was found that a sprinkler S3'stem 
had been installed in the attic of the building 
during the fall and eaidj' winter of 1953. The 
installation necessitated cutting holes for pipes 
thi'ougli the attic floor and the ceilings and 
floors of the rooms below down to the basement. 
Furthermore, the attic had a number of broken 
windows, which permitted pigeons to enter and 


Table 11. Histoplasmin conversion rates ac- 
cording to floor of apartment house (Beehive), 
Fort Leavenworth, Kans., 1953—55 


Floor 

yumbOT 

nega- 

tives 

retested 

Number 

con- 

verters 

Percent 

con- 

verters 



iVinfer 1953- 

-54 


1st,_ 

1 

37 

1 


3 

9.d . - - : 

30 : 

0 


0 

art 

30 

S 


27 

w — 

— — j 






1 

1 

97 , 

9 


9 


Total -j 

1 






1 330nter 1954-55 



27 

3 


11 



17 

0 


0 

3d — 

28 

1 


4 


Total 

72 

4 


6 









nest in the attic. Large amounts of pigeon 
dung were found scattered throughout the attic, 
and holes had been bored through some of these 
areas. In addition, at the time the sprinkler 
sj'st em was installed it was necessaiy to remove 
a false floor in the attic, an operation which 
created a tremendous amount of dust and un- 
questionablj' stirred up the pigeon excreta 
which had been deposited on this false floor. 
Cultures from iiigeon nests in the attic obtained 
a 3’ear or so later, however, shoived no evidence 
of Uistoplasnia capsidatiim. 

Discussion 

The frequenc3' of clinical illness among chil- 
dren converting from negative to positive on 
the histoplasmin skin test resembled super- 
ficiall3’^ that observed in Coccidioides infection. 
The percentage of converters ill with upper 
respiratoiy infection, bronchopneumonia, or 
bronchitis of at least 4 days’ duration was 30 
percent in this stud3’’, compared with 24 percent 
with clinical illness in Smith’s survey in Army 
camps (I) , Sixt3' ])ercent of those who became 
infected with Coccidioides and 42 percent of 
those who became infected with Eistopiasma 
show’ed no upper respiratory illness. However, 
the incidence of illness among converters at 
Fort Leavenworth differed little from that of 
the control groups. Tniether or not the same 
situation prevailed in the Coccidioides study 
cannot be determined because no studies on con- 
trols were done. 

That Coccidioides infection is sometimes even 
less manifest than in Smith’s report is indicated 
b3" the following quotation from a presentation 
at the Coccidioidomycosis Conference, Phoenix, 
Ariz., February 11-13, 1957, by Dr. Paul Gr. 
Hugenholtz, formerly chief, Medical Service, 
Williams Air Force Base, Ariz.: “Fovty-iour 
converters to the coccidioidin skin test were ob- 
sei’ved among approximately 200 skin test nega- 
tive recruits retested at 3-month intervals. 
Only 1 of these 44 is a clinically recognized 
case, and 5 other men had onty a ‘cold.’ Indeed 
the illness was so vague that I would classif3^ 
43 of the 44 as ‘inapparent infections’.” 

The similarit3' in frequency of illness among 
the converters and the control groups consist- 
ing of previously infected children and those 
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continuously negative at Fort T^avenworth is 
lirobably clue to tlie infrequency of the Jlisto- 
flasina infections (only 68 children among 
2,662), compared with the frequency of other 
causes of illness ; only 2.8 percent of the chil- 
dren became infected with Uistoplasma, but 85 
percent showed some type of illness. It may 
also be that Jlistoplasma infections in children 
are somewhat milder than infections in older 
people, which on the Avhole have been rather 
severe as seen in reports of epidemics of histo- 
plasmosis. Perhaps dosage may be the impor- 
tant difference. It is important to note that 
both in the development of chest lesions and in 
the serologic tests a definite diff^erence could be 
detected beteveen the infected group and the 
control group. Certainly there is adequate evi- 
dence in the literature to substantiate the po- 
tential seriousness of both epidemic and 
sporadic histoplasmosis. One can only con- 
clude that under the conditions of this study 
Histoj>Jasma infections were not frequent 
enough or seA^ere enough, or otherwise suffi- 
ciently different, so as to be distinguished from 
the other infections seen in the controls of 
similar age and Avith similar exposure. 

The study indicates a direct relationship be- 
tween the incidence of histoplasmin skin test 
conversions and residence off the post in 
LeaA'enAvorth and nearby Missouri and Kansas 
toAvns, visits to farms regardless of location, 
and association with pigeons. Conversion rates 
Avere especially high during the first year of 
the study among the top-floor resideirts of one 
large apartment house, where a sprinkler sys- 
tem was being installed. The remodeling re- 
quired by installation of this equipment 
undoubtedly scattered pigeon dung deposited 
in the attic. The rates of infection were 
markedly lower the second year of the study, 
after the remodeling had been completed. Al- 
though U. capsulatuTTh could not be demon- 
strated in material collected from the attic at 
a later date, the epidemiological data definitely 
IDoint to dissemination of the infection from dry 
dust and pigeon manure stirred up by the 
remodeling. 

Comparison of the prevalence of histoplas- 
min sensitivity among these Ai'my children 
with that of natives of the area is interesting. 


A previous study has shoAAui that the rate 
among the natives is much higher ; it is about 47 
percent at ages 7-8 years, as compared with 
about 5 percent for the Army children of these 
ages. The difference is furtlier brought out in 
table 3, AAdiich shows that nonresidents of the 
post (most of Avhom lived in Leaven Avorth) 
had a histoplasmin conversion rate three times 
higher than residents of the post. Also the 
rates of conversion are higher among the older 
children than among the younger ones (table 
2) . This may be associated Avith the fact that 
all the children, even those living on the post, 
attend high school in LeavenAA'orth and are thus 
exposed to the factors AAdiich account for the 
high local rate. 

Summary 

Clinical illness, development of chest lesions, 
and serologic changes accompanying infection 
with nistoplasma capsiilatvm Avere studied in 
children of United States Army personnel sta- 
tioned at Fort LeavenAvorth, Kans. Of 2,662 
Avith a negative reaction to the histoplasmin 
skin test on the first examination, 68 had a posi- 
tiA’'e reaction to a second test 6 to 8 months later. 
Uninfected children, as well as those previously 
infected, served as controls for these converters. 

Illness accompanying infection did not occur 
frequently enough to be separated from the 
routine upper respiratory illnesses occurring 
among the controls. This lack of definition may 
have been due to the infrequency of Histo- 
plasma infections in these children (only 4 per- 
cent per year) in comparison with the frequency 
of upper respiratory infections (58 percent for 
the converters and 66 percent for the rest of the 
children in the study) . 

Chest lesions, evident on X-rays, developed 
more frequently among the converters than 
among the controls. Similarly, serologic tests 
were more often positive among the converters, 
and there was a definite relationship of serologic 
test results to illness and the development of 
chest lesions. 

Epidemiological observations indicate that 
Butoplasma infections among these Ax-my chil- 
dren resulted from several of Amrious poten- 
tially infectious factors. These may be listed 
in the order of importance as living off the post, 
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visits to farms, li^'ing in a liouse frequented by 
pigeons, and, finally, living in a house where 
exposure to pigeon excreta unquestionably 
occurred. 
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Public Seivage Treatment 
Plant Construction, 1956 

PBS Ptililicaiion Vo. S.jO. J037. 
15 pages. 15 ccji/s. 

Fifth in a series, this report gives 
the nuinher and amount of contracts 
awarded for the construction of 
sewage treatment plants by munic- 
ipalities in 1950. The awards are 
broken down by 15 major drainage 
basins of the United States, by pop- 
ulation groups, and by size of con- 
tract. Place, type of construction, 
and cost of each contract are listed 
in the appendix. 

The effects of the Federal grant 
program under Public Law 000 (S4th 
Cong.) .are not reflected since there 
has not been sutEclent time to deter- 
mine them. 

20th Anniversary of the 
National Cancer Insti- 
tute — Commemorative 
Symposium 

Journal of the Bafional Cancer 
Institute, Vol. 10, August 1957. ^2.00 

Members of the staff of the 
National Cancer Institute, Public 
Health Service, have contributed 
special articles for this commemora- 
tive issue. Beginning with the text 
of the National Cancer Institute Act 
of August 5, 1937, they review the 


development and accomplishments of 
cancer research and programs for 
cancer control. 

Present and former members of 
the National Advisory Cancer Coun- 
cil, pre.sent Institute staff, and de- 
cea.sed staff members are listed in 
the appendix. 

A Comprehensive Pro- 
gi’ani for Water Pollu- 
tion Control for the 
Meramec River Basin 

Voter Pollution Scries So. 72. PBS 
Pal/lication -Vo. 553. 1957. 7 pages. 

One of a series presenting compre- 
hensive imllution abatement pro- 
grams developed by the States and 
adopted by the Surgeon General in 
accordance with the new Federal 
IVater Pollution Control Act (P. L. 
060, S4th Cong.), this publication 
summarizes the program developed 
by tlie Missouri Division of Health 
and the Public Health Service to 
control pollution in the Meramec 
River Drainage Basin (eastern Mis- 
souri). 

The program provides an objective 
plan for citizens of the area and city 
officials and industrial leaders, 
farmers, fishermen, conservationists, 
and others. Projects (new plants, 
replacements, enlargements, addi- 
tions) required to bring water pol- 
lution under control in the Meramec 


River Basin are listed. Other rec 
ommeudations relate to the operation 
of existing municipal and industrial 
waste treatment works, provision of 
adequate sanitary facilities and 
practices at camps and recreation 
centers, and controi of new and in- 
creased sources of pollution. 

Barbiturates As 
Addicting Drugs 

PBS Publication Vo. 1957. 
Folder. 32,50 per 100. 

Prepared by the Xational Insti- 
tute of Mental Health, Public Health 
Service, this folder points out the 
dan^rers of uncontrolled, habitual 
use of barbiturates. It describes the 
symptoms of barbiturate intoxica- 
tion, bow experiments have proved 
that addiction occurs, what iJind of 
treatment is indicated, and why fur- 
tber researcb is needed. 


This section carries announcements of 
new publications prepared by the Pub- 
lic Health Service and of selected publica- 
tions prepared by other Federal ogencies. 
Unless otherwise indicated, publications 
for which prices are quoted ore for sole 
by the Superintendent of Documents, U, S. 
Government Printing Office, Washington 
25, D. C. Orders should be accompanied 
by cosh, checif, or money order and should 
fully identify the publication. Public 
Health Service publications which do not 
carry price quotations, as well as single 
sample copies of those for which prices 
ore shown, can be obtained without 
charge from the Public Inquiries Bronch, 
Public Health Service, Washington 25, 
D. C. 

The Public Health Service does not sup- 
ply publications other than its own. 
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Public Health Service Statement 


X-ray Case-Finding Programs 
in Tuberculosis Control 


OIXCE the 1940’s, mass racliograpliy of the 
O cliest lias been a fundamental tecimique in 
the detection of tuberculosis in this country. 
In 1956 apiiroximatel}' 70,000 neiv active cases 
of tubei-culosis ivere discovered, a substantial 
portion of the total by this means. 

As originally constituted, mass X-ray surveys 
had comraunitj'wide application and were de- 
signed to reach from 70 to 80 percent of the 
adult population within a limited time. The 
rationale that motivated this method of attack 
was that most of the unknown active cases in 
the population would be discovered and even- 
tually isolated, treated, and rehabilitated, and 
tliat presymptomatic disease would be discov- 
ered at a stage before irreparable lung damage 
had been done. 

The only limitation or selection imposed upon 
these communitywide survey enterprises, in 
actual practice, was a minimum age. Persons 
jmunger than 15 years of age were usually ex- 
cluded because of both the difficulty of obtaining 
satisfactory films and the low jfield of cases 
among children. The working assumption was 
that tuberculosis was a problem of the general 
adult population and called for widescale in- 
tensified attack. 

In the last 15 5 ^ears the tuberculosis problem 
has changed radically. There are areas of the 
country where active tuberculous disease is al- 
most nonexistent. And there are many other 
areas where tuberculosis continues to be a seri- 
ous public health and medical problem. There 
are a number of special gi’oups that cany a 
heavy burden of tuberculosis and constitute a 
fertile source of future cases. Thus, tubei'- 
culosis continues to be a stubborn problem, and 
X-ray case finding remains a primary factor in 
its solution. However, the emphasis has shifted 


as the tuberculosis control challenge has 
changed. 

Perceiving the nature of this change, the 
Public Health Service has been supporting for 
some time the selective use of mass X-ray sur- 
vey facilities and has promoted their applica- 
tion in population groups at high risk of infec- 
tion and disease, such as, hospital admissions, 
patients a}Kl employees in mental hospitals, in- 
mates of correctional institutions, low economic 
groups, particularly those in slum areas, mi- 
grant laborers, alcoholics, and others. Con- 
tacts of open cases and pei-sons with syjnptoms 
typical of tuberculosis constitute other groups 
that should receive prime attention in case- 
finding activities. 

In applying the principle of selectivity, the 
jdeld of new cases should be a strongly influenc- 
ing factor in establishing priorities for survey 
programs. Nevertheless, it is recognized that, 
within the identifiable types of population 
grouj)s suitable for X-ray case ihiding, tliere are 
wide ranges in the number and rate of dis- 
coverable cases. Thei’efore, no nationwide 
piioritj'^ can be established on the basis of gross 
categories of po23ulation. Necessai’ilj’', prior- 


This statement, approved by Surgeon General Leroy 
E. Burney, was prepared ivith the advice of: 

Dr. Russell H. Morgan, Johns Hopkins University 
Hospital, and special consultant to the Surgeon Gen- 
eral on the public health aspects of radiation. 

Dr. Ralph Divork, director of health, Ohio De- 
partment of Health. 

Dr. Floyd Feldman, medical director. National 
Tuberculosis Association. 

Dr. Joseph StocMen, tuberculosis control officer, 
Cleveland and Cuyahoga County Health Depart- 
ment, Ohio. 
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ities slioulcl be cleterinined by the epidemiolog- 
ical demands of the parfciculai’ local situation. 
For example, the range of rates of newlj’’ dis- 
covered cases in correctional institutions indi- 
cates that this population group maj’- deserve a 
veiy high or a very low priority, depending 
upon the i^articular local situation. 

Selection of areas of case-finding activitj’^ 
should also be determined by the quantity and 
quality of available followup, diagnostic and 
treatment facilities, cost, availabilit}' of per- 
sonnel, and by the community’s potentiality for 
making the maximum utilizaton of Survey find- 
ings. I’l’lien X-ray sci-eening is plaTined for 
any group, it is essential that facilities for dif- 
ferential diagnosis be provided so that virtually 
all clinically significant cases of tuberculosis 
will jiromptl}’^ come under medical care. llHicre 
such facilities are limited, X-ray screening pro- 
gi'ams should be so restricted as to insure ade- 
quate diagnosis and medical care of new cases 
found. 

In low-prevalence groups, tuberculin skin 
testing is useful as a first step in case finding. 
X-i’ay activities could thus be restricted to re- 
actors to tuberculin. As a result, the necessity' 
of screening the whole population would be 
obviated. 

In consequence, the Service proposes that 
every community evaluate on a continuing basis 
its tubex’culosis problem, its specific needs and 
its resources, so that X-ray surveys may have 
maximum effect in terms of number of cases 
found, the reduction of the reservoir of un- 
known infectious cases, and, through adequate 
and enduring followup activities, the bi-eaking 
of chains of infection. 

For many years it has been known that there 
is a risk of excessive radiation exposure in- 
volved in the use of X-ray machines. Current 
findings in this field that emphasize the signifi- 
cance of relatively low-level radiation exposure 
now serve to focus attention on the need to 
maintain and operate X-ray equipment in such 
a way as to eliminate all unnecessary radiation. 

To achieve this purpose, the Public Health 
Service recommends the following procedures: 
Systematic inspection should be made of all 
X-ray case-finding equipment, so that radiation 
exposure to the population may be reduced as 


much as possible. Photofluorographic X-ray 
equipment should be inspected prior to the be- 
ginning of a survey and at frequent intervals 
thereafter.- Of particular importance in tliis 
connection are: (a) permanent installation of 
the proper size cone, so as to limit the field of 
radiation to the area of the fluoroscopic screen 
of the photofluorograph ; (5) the interposition 
of a filter of at least 2^^ millimeters of alu- 
minum in the useful X-ray beam to eliminate 
the soft radiation; (c) radiation levels at loca- 
tions where technical and other personnel are 
situated and where incoming and outgoing ex- 
aminees are stationed, consistent with the 
standards set forth in the Xational Bureau 
of Standards Handbooks 59 and 60. 

A committee of experts has had under re- 
view for some time the problems associated 
with radiation exposure. It is their considered 
judgment tljat the risks inherent in such e.x- 
posure, although important, are relatively 
small compared to the very great benefits to 
be achieved from chest X-ray case-finding pro- 
grams when conducted within the principles 
set forth in this document. 

Summary 

The following, then, are tlie guiding princi- 
ples tliat unify tlie policy of the Public Health 
Service as it bears upon tuberculosis X-ray 
case-finding activities : 

1. IMass radiography of the chest, operated 
under competent auspices, is a fundamental 
technique in the detection of tuberculosis. 

2. Mass X-ray case finding should be ap- 
plied selectively in groups at high risk of 
tuberculosis infection and disease. 

3. All tuberculosis X-ray survey programs 
should have the prior appi’oval of the applica- 
ble State or local liealth department. 

4. Consideration should be given to the tu- 
berculin test as an initial screening device in 
low prevalence groups. 

5. Every community should evaluate on a 
continuing basis its tuberculosis problem, 
needs, and resoui’ces, so that local X-ray sur- 
vevs may have efficient use and maximum eflect. 

6. Adequate safeguards should be utilized to 
protect all persons from \mnecessaiy radia- 
tion. 
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Personnel Time in Nursing Homes 
of Washington State 

ELIZABETH LAMBERTY TUCKER, R.N., M.N., and MILDRED A. SNYDER, M.P.H. 


T he plight of many older citizens has 
created a phenomenal interest in the role 
of the mu’siiig home in the care of the sick and 
the aged. This interest has been fanned by 
the rising cost of long-term hospitalization, ad- 
vances in medical care and rehabilitation, and 
changing cultural patterns and age distribution 
of the population. Official health and welfare 
agencies are devoting more time and attention 
to nursing homes. The embarrassing lack of 
information about present practices in these 
homes, however, has been a severe handicap 
in planning construction and licensing pro- 
grams. 

A national inventory in 1951 reported that 
Washington had 3.6 beds per 1,000 population 
in nursing homes providing skilled nursing 
care, or nearly 40 beds per 1,000 population over 
65 years of age {1). These rates are higher 
than the rates for anj^ other State. Washing- 
ton was the only State in 1954 having more 
nursing home beds (S,964) than general hos- 
pital beds (8,423). 

In 1951 a nursing home licensing law was en- 
acted by the State legislature, and in that same 
j^ear rules, regulations, and standards were 
adopted by the Washington State Board of 

Mrs. Tucker is nursing consultant in the hospital 
and nursing home section of the Washington State 
Department of Health, Seattle. Miss Snyder during 
the study ivas hospital and medical program repre- 
sentative, Division of Hospital and Medieal Facili- 
ties, Public Health Service, in Region 9, San Fran- 
cisco. She is notu associate research technician with 
the California State Department of Social JF elf are, 
Berkeley. 


Health ( 2 ) . A nursing home is defined in the 
law as “any home, place or institution which 
operates or maintains facilities providing con- 
valescent or chronic care, or both, for a period 
in excess of 24 consecutive hours for three or 
more patients not related by blood or marriage 
to the operator, who by reason of illness or in- 
firmity are unable properly to care for them- 
selves.” 

The nursing home licensing law is adminis- 
tered jointly by the State department of health 
and 17 of the 37 local health departments. Pub- 
lic health nurses and sanitarians, under the di- 
rection of the local health officer, visit homes 
to assist and consult with the operator and to 
enforce the law and the rules and regulations. 
Wiei’e the local health department staff is 
small, personnel from the State department of 
health work directly with the nursing homes. 
In other localities, a State team consisting of 
a nurse and a sanitarian works with local health 
department staffs and arranges for additional 
consultant seiwices in architecture, nutrition, or 
management, as needed. During 1955 there was 
an average of 4 public health nursing visits and 
5 sanitarian visits to each home by State or 
local personnel. 

The present study of pei’sonnel in nursing 
homes in Washington, undertaken in 1956, had 
three objectives : 

1. To collect and analyze data on the number 
and kinds of personnel employed in the various 
types of nursing homes. 

2. To develop from the analysis staffing 
guides and other related material for the varh 
ous sizes and types of homes. Such guides can 
be used by public health nurses and nursino- 
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Table 1 . Washington State Department of Public Assistance requirements for skilled nursing per- 
sonnel in nursing homes, by shift, and monthly rate of payment for patient care, 1956 ^ 


T.vpe of home 

Shift (7 daj's per week) 

Monthly 
rate ' 
paid 

Day j 

Evening 

Niglit 

Oroiip T . . .. _ . . _ 1 

One RN 

Onft RK .1 

One LPN 

S180 

Group II 1 

One RN 

One LPN 

One LPN .. 


Group III ] 

One RN or one LPN 

N one _. 

None 

115 

Group IV 

One LPN . 

None 

None 

90 




i 



‘ In addition to the skilled nursing personnel listed, suflicient additional personnel to care adequately for the 
t 3 'pe and number of patients in the home are required. 

Note; RN=rogistered nurse; LPX=Iiconsed practical nurse. 


home operators in interfireting the following 
section of the Laws, Rules, Regulations, and 
Standards, tyhich applies to all nursing liomes : 
“The nursing service in the home shall he the 
responsibility of a person employed full time 
as a registered nurse or a licensed iiractical 
nurse, and who has had at least 2 3 'ears’ experi- 
ence. Additional personnel shall be cmplo^'ed 
when the size of the service requires it, in order 
to give adequate care to patients.” 

3. To provide data that can be used to com- 
pare nursing home pi’actice in the State of 
Washington with that in other States. 

Collection of Data 

Every year, as part of the application for re- 
newal of license, due Julj’^ 1 , each nursing home 
must complete a Aveeklj* emploj'ee work sched- 
ule. Reported on this form are identifying data 
on the home, names of all emploj'ces and of the 
operator, hours and time of work, and type of 
position held by each employee, together with 
the license number of each registered nurse and 
licensed practical nurse. Included on the ap- 
plication for renewal are data on bed cajjacity, 
number of patients, type of home, and average 
daily census. From forms submitted in 1956, 
covering a 1 -week j)eriod hi iMa 3 ' of that j^ear, 
data were obtained for the stud 3 '^- IVitli the as- 
sistance of the public health statistics section 
of the State department of health, the informa- 
tion was coded, punched on tabulating cards, 
and summarized. 

Since the data were required for renewal of 
the nursing home license, information was ob- 
tained on all nursing homes. Similar reports 


hai’e been required for the past 6 3 ^ears, and 
frequentfy the data have been verified during 
i-egular public health mu’sing visits to the 
homes. For this reason, the data collected ap- 
jieared to be more complete .and accurate than 
would be expected from a questioimaire. The 
reporting of licensed nursing personnel is be- 
lieved to be reliable because the license number 
for each nui'sc liad to he included and could be 
verified. However, the work classification for 
other types of personnel, particularly in small 
homes, was difficult to do and probably not too 
accurate. 

In j\Iay 1956 there were 9,680 nursing home 
beds in the State. The 558 beds located in 
nursing home units in general hospitals were 
excluded from the study. Information was 
collected from 300 licensed nursing homes and 
homes for the aged, which provided 9,122 beds 
for patient care. 

Types of Homes and Pafients 

The lYashington State Department of Public 
Assistance has established four groups of nurs- 
ing homes as a basis of p.a 3 anent for nursing 
home care of welfare j^atients. A home is 
classified as I, II, HI, or lY according to the 
qualifications and number of skilled musing 
personnel employed in the home. The require- 
ments for skilled nursing personnel and the rate 
of I 3 a 3 'ment for patient care for each fype of 
home are shown in table 1 . 

Medical examiners, employed by the depart- 
ment of public assistance, examine welfare 
patients, classify them into four groups, ant 
recommend the type of nursing home care 
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ncoclccl. Arrangements are then made for the 
care of patients in homes that have tlie appro- 
priate skills available. In general, patients in 
the four types of homes meet the following 
criteria : 

The group I jyatieni is usually confined to bed 
unless lifted out, must be fed, or helped in feed- 
uig, and cannot assist in bedmaking, bathing, 
or caring for himself. He may be incontinent, 
in need of special diet, or in need of skilled 
nursing service such as intravenous and oxygen 
therapy or special dressings. 

The group II patieiit is usually confined to 
bed unless lifted out, can assist with bedmaking 
by rolling from side to side, and may be capable 


of feeding himself. He may, hoAvever, be in- 
continent and require parenteral medication or 
a special diet. 

The group III patient may be on bed rest but 
have bathroom privileges, feed himself, and 
have a minor modification of a regular diet, or 
he may be ambulatory and require only semi- 
professional nursing service. 

The group IV patient is usually ambulatory, 
sitting up frequently, and may require simple 
nursing services such as oral medication and 
routine observation. He may present a mild 
mental confusion. 

Pertinent to analysis of the data on personnel 
in lYashington’s nursing homes are background 


Table 2. General characteristics of nursing homes in Washington, May T 956 


Tj’pe and size (in beds) 

Number of 
homes 

Number of | 
beds 

Number of 
patients 

Av'erage 

occupanci’’ 

(percent) 

Average 

size 

(beds) 

Group I 

97 

4, 180 

3, 995 

95. 6 

43 

12-20 

13 

227 

213 

93. 8 

17 

21-30 

18 

489 

433 

88. 5 

27 

31-40 

20 

709 

668 

94. 2 

35 

41-60 

31 

1,515 

1, 452 

95. 8 

49 

61-129 

15 

1, 240 

1,229 

99. 1 

83 

Group II 

28 

926 

882 

95. 2 

33 

12-40 

21 

537 

519 

96. 6 

26 

41-77 

7 

389 

363 

93. 3 

56 

Group III 

151 

3, 552 

3, 334 

93. 9 

24 

4-20 

72 

947 

855 

90. 3 

13 

21-30 - - 

54 

1, 329 

1, 222 

91. 9 

25 

31-40 

13 

464 

482 

103. 9 

36 

41-60 

6 

285 

283 

99. 3 

48 

61-117 - 

6 

527 

492 

93. 3 

88 

Group IV'. .. 

12 

245 

209 

1 

85. 3 

20 


' Ranged in size from 6 to 45 beds. 


Table 3. Number of persons employed in nursing homes, by type of home, Washington, May 1956 


Type of personnel 

Total 

Group I 

1 

Group II 

1 

Group III 

Group IV 

Unclassed 

Total - 

4, 074 

2, 090 

393 

1, 323 

1 

60 

208 



Registered nurses ' 

508 

365 : 

51 

54 

149 

12 

32 

64 

14 

13 

66 

183 

508 

72 

126 

246 

30 

74 

18 

. 

22 

Licensed practical nurses ' 

462 

188 

4 

8 

10 

10 

11 

10 

Nurse aides and orderlies 

1,591 

158 

845 

29 

Operators 

54 

79 

Housekeeping personnel 

334 

151 

10 

Dietary personnel 

669 

316 j 

14 

Laundry workers 

115 

63 

33 

Maintenance and gardening personnel 

Other personnel 

180 

57 

76 

32 

2 

5 

6 

12 



0 

3 


‘ Includes 58 operators who are registered nurses and 91 
homes reported more than 1 operator. 


operators who are licensed practical nurses. 


Some 


Vol. 73, No. 1, January 1958 


87 



data relating to size of tlie homes and other 
general characteristics. Such data for the 28S 
homes classified into one of the four groups are 
shown in table 2. Group I and Group III 
homes far outnumbered the other two t 3 'pes. 
Homes in grou]? I tended to be larger than those 
in anj' other group, and they had more patients 
than even the more numerous but generally 
smaller homes in group III. All groups had 
almost a full complement of patients, the aver- 
age occupanc}’- ranging from S5.3 percent for 
group IV homes to 95.6 percent for group I 
homes. 

ilost of the patients in the nursing homes 
were welfare patients : The proportion in group 
I ^Yas about three-fourths and in each of the 
other three groups about four-fifths. The ma- 
jority of the welfare patients in each t^'pe of 
home met the criteria for that type. For ex- 
ample, nearlj' two-tliirds of the welfare jiatients 
in group I homes had a group I classification, 
while the other third Avere classified group II, 
group III, or group IV. 

TAvelve of the homes, providing 219 beds, 
were not classified by the department of public 
assistance. Although the number of personnel 
in these homes is reported, data on personnel 
time are not presented. 

Types of Personnel 

In Slajf 1956, 4,074 persons were emploj'ed 
full time or part time in the 300 nursing homes 
in this stud 3 ’’ (table 3). Nurse aides and or- 
derlies Avere the largest group, about 40 percent. 
Dietar 3 f personnel (cooks, Idtchen helpers, dish- 
washers, and pantiy girls) were the second 
largest group. There were 508 registered nurses 
and 462 licensed practical nurses emploj^ed dur- 
ing the study week. TAvo-thirds of these skilled 


nursing persoiAnel were emplo 3 ^ed in group I 
and group II homes, Avhere the patients gen- 
erall 3 " require 24-hour skilled nursing care 
and supervision. There were 307 persons re- 
ported as operators of niu’sing homes, of Avliom 
58 were registered nurses and 91 were licensed 
practical nurses. The aAmrage number of houi-s 
Avorked during the study week for all employees, 
including both part-time and full-time per- 
sonnel, Avas 37.7 hours. 

The percentage of employees who Avere reg- 
istered nurses Amried from 17.5 in group I 
homes to 6.0 in gi’oup III homes (table 4). In 
group I and in group II homes, about one- 
fourth of the employees were skilled nursing 
personnel ; in group III and in group lY homes, 
nearly one-fiftli were in this category. Ap- 
proximatel}' tAvo-fifths of the emploAmes are 
classified as nurse aides and orderlies in all t 3 'pes 
of homes, except group IV, Avhere onl 3 ' 16.7 
percent are so classed. jMore than GO percent 
of tire emp]o 3 ’'ees in group IV homes Avere clas- 
sified as “all otlrer.” 

Personnel Time Per Home 

The data reported on the number of hours of 
emplo 5 me time were anal 3 'zed separately for 
each group of homes and are presented in that 
fashion in this section. Although comparisons 
can be draAvn among the grou^rs, each t3'pe is 
considered here as a distinct entity. 

Group I 

The aA'erage number of hours of emplo 3 ’’ee 
time per home per week Amried from 394 for 
homes with 12-20 beds to 1,393 for homes AA-ith 
61-129 beds (table 5). Total emploA'ee time 
increased as the size of the home increased. 
HoAvever, registered nurse time did not increase 


Table 4. Percentage distribution of personnel employed in nursing homes according to type of 

personnel, by type of home, Washington, May 1956 


Type of personnel 

Total 

Group I 

Group II 

Group III 

Group IV 

Unclassed 

Total 

1 

100. 0 

100. 0 

100. 0 

100. 0 j 

100. 0 

100. 0 


12. 5 

17. 5 

13. 0 

5. 0 

C. 7 
13. 3 
16. 7 
63. 3 

10. 6 


11. 3 

9. 0 

13. 7 

13. 8 

lO. If 

38. 0 


39. 1 

40. 4 

37. 9 

38. 4 


37. 1 

33. 1 

35. ‘i 

42. S 

O f ^ 
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Table 5. Average number of personnel hours per home per 7-day week, according fo type and size 

of home, Washington, May 1956 


Type and size (in beds) 

Total 

RN 

LPN 

Aide and 
orderly 

Other 

1 

Group I 1 

1 

795 

1 

132 

77 

333 

253 

12-20 - 1 

394 

115 

59 

87 


21-30... - 

509 

111 

09 

172 

157 

31-10 

C72 

115 

80 

209 


41-00 

919 

141 

73 



01-129 

1, 393 

177 

99 

079 

438 

Group II 

574 

74 

83 

218 

199 

12-40 

453 

07 

80 

I 153 

153 

41-70 - - 

938 

92 

94 

413 

339 

Group III 

340 

70 

134 

142 

4-20- 

221 

04 

67 


21-30 

370 

04 


142 

31-40... 

478 

67 


192 

41-00. 

650 

88 


248 

01-117 - 

973 

174 


544 

Group IV 

223 

49 

37 

137 


RN= registered nurse; LPN= licensed pnictical nurse. 


ill this manner. The number of registered 
nurse houi’s per home per week in the 3 size 
groups with 40 beds or fewer averaged essential- 
ly the same as the requirement of 112 hours (daj' 
and evening shifts 7 days a week) . Homes in 
the 2 size groups with 41 beds or more exceeded 
this requirement. In all sizes of homes, the 
requirement of 56 hours of licensed practical 
nurse time (night shift 7 days a week) was 
exceeded. 

In group I homes, the duties of the registered 
nurse are largely those of supervision and teach- 
ing of the other nursing staff and, in some 
homes, include managerial or administrative 
tasks. Direct service to patients generally con- 
sists of administering medications, performing 
highlj’^ technical nursing procedures, and ob- 
serving the patients. Since the pattern of 
registered nurse staffing appeared to be related 
to the requirement rather than to the size of the 
home or the functions of the nurses, further 
analysis of registered nurse hours was made 
(table 6). 

Fifteen of the group I homes did not meet the 
minimum of 112 hours of registered nurse time; 
four of these homes had 41 beds or more. Nine- 
teen group I homes, 16 of which were larger 
than 40 beds, reported more than 155 hours of 
registered nurse time per week. While the 


registered nurse liours per home ranged from 50 
to more than 215, 42 homes reported between 
110 and 124 hours, approximately the required 
amount. From the work schedules, it was noted 
that a number of homes employed 2 full-time 
registered nurses and 1 or 2 part-time registered 
nurses for relief on the day and evening shifts. 
The specific requirement appears to have a great 


Table 6. Registered nurse hours reported for 
the study week by group I homes, by size of 
home, Washington, May 1956 


RN hours 

Number of homes 

Total 

40 beds 
or fewer 

41 beds 
or more 

Total 

97 

51 

46 


50-64. . 

3 


0 

0 

1 

65-79.. . ■■ ■ 

2 


80-94.. 

1 

9 

42 

12 

g 


95-109 . . 

6 

110-124. 

3 

10 

8 

8 

6 

125-139. 


140-154 


155-169... 

8 

2 


170-184. ■ ■ 


185-199 

2 

1 

2 

200-214 

4 

1 

215 or more. 

3 


4 




3 


registered nurse operators; no deduc- 
tions uere made for managerial duties. 
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influejice on tlie employment of reg^isterecl 
nurses in homes with 40 beds or fewer, but 
iai’ger liomes tend to employ more registered 
nurses than the minimum. 

To remoA'e the effect of tlie size of the liome 
in analj^zing registered nurse time, the hours 
I’eported for each home were divided by tlio 
number of beds. Tlie average number of hours 
of registered nurse time per bed per 7-day ivcek 
is shown in the tabulation below. The range 
was rather wide, but nearly two-thirds of the 
homes reported between 2.0 and 3.0 hours of 
registered nurse time per bed. 


Hours of RN time per bed per Number of 

7-da!/ week homes 

Less than 2 9 

2.0- 2.0 ai 

3.0- 3.9 :::: 31 

4. 0- 4. 9 . ]] 

5.0- S.9 7 

G.0-6.9 3 

7.0- 7. 9 0 

S.O or more 5 


Total 97 


Note: Includes rcEistered nurse opcr.ators. No 
deductions were made for managerial duties. 

Groxif 11 

The average number of liours of emjiloj’ee 
time per home per week was 574. Of this 
amount, 74 hours was registered nurse time and 
S3 hours was licensed practical nurse time 
(table 5). The public assistance requirement 
is 56 hours of registered nurse time and 112 
hours of licensed practical nui-se time per week. 
Tlius the study data indicate that registered 
nurses were being emploj’^ed ratlier than licensed 
practical nurses in some homes. 

Slost group II homes aspire to a group I 
classification, but because of physical arrange- 
ments within the home and staffing require- 
ments, a group I classification is not always 
feasible or desirable. 

Group in 

The public assistance requirement for group 
ITT homes allows either a licensed practical 
nurse or a registered nurse to be in charge of 
nursing service. Forty-eight of these homes 
reported registered nni-ses and 103 reported 
licensed practical nurses in this position. In 
41 of the homes the operator was either a 
registered nurse or a licensed px’actical nurse 


and supjxlied the onlj’ skilled mu’sing time 
reported. 

The homes in group III reported an average 
of 34G hours of cmjffoyee time per home per 
week, 70 hours of which was skilled nursing 
time (table 5). The number of hours ranged 
from G4 for homes with 4-20 beds to 174 for 
homes larger than 60 beds. In all size groups 
the requirement for skilled nursing time was 
exceeded. As in group I homes, the amount of 
skilled nursing time did not increase as the size 
of the home increased for homes with 40 beds 
or less. However, homes with more than 40 
beds did have additional skilled nursing staff. 

Group IV 

The 12 homes in group IV averaged 223 hours 
of employee time per home per week, much less 
than the average for an3' other of the 3 groups 
(table 5) . There was an average of 49 houi-s of 
skilled nursing time and 37 hours of nui’se aide 
and ordeid.y time per home per week. 

Some of the group IV homes were fonnerlv 
boarding homes for the well aged. Wlien some 
of the residents in such a home became ill, nurs- 
ing staff was added and the home ajqffiecl for 
and received a nursing home license. 

Skilled Nursing Hours per Shift 

In group I homes a registered nurse is re- 
quired to be on dutj’ at all times during the day 
and evening shifts. Nearly three-fourths of the 
houi's I’eported for registered nurses in these 
homes were on these shifts (table 7). The dis- 
tribution of registered nurse hours is similar 
for group II homes, although the proportion 
was slightly higher for the day shift. Approxi- 
matelj" two-fifths of the licensed jxractical nurse 
time was for the night shift in both group I 
and group II homes. 

In group III homes, either a registered or 
a licensed practical nurse is required to be on 
duty' at all times during the day shift. How- 
ever, 17 percent of the skilled nursing time 
was rej)orted on the evening and night shifts. 
Al l of the skilled nursing time in group IV 
homes was reported for the day' shift. 

Nursing Time per Patient 

To compare further the four groups ^ of 
homes, the average number of hours of nursing 
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Table 7. Percenfage distribution of skilled nursing hours according to shift, by type of home, 

Washington, May 1956 


Sliift 

Group I 

Group II 

Group III 

Group IV 

BN (12,83-1 
liour.s) 

LBN (7,-195 
hourti) 

BN (2,005 
hoiins) 

LBN (2,329 
hours) 

HN or LBN 
(10,494 
hours) 

RN or LBN 
(580 hours) 

.\11 shifts - 

100. 0 

100. 0 

100. 0 

100. 0 

100. 0 

100. 0 

H.'iv 

‘to. 3 

28. 2 

47. 9 

27. 6 

08. 9 

84. 8 

Evening 

31. 2 

11. 3 i 

31. 1 

19. 2 

7. 9 

0 

Night - 

0. -1 

‘10. 2 

5. 8 

37. 1 

9. 2 

0 

Belief' - 

15. 0 

17. 1 

11. 5 

15. 7 

11. 4 

0 

Not stated. 

-1. 1 

3. 2 

3. 7 

. 4 

2. 0 

15. 2 


'Breakdown by time of day not given. Note: RN=rcgistered nurse; LPN=licensed practical nurse. 


time available per patient per 7-day tveek was 
computed for eacli home. Nursing time in- 
cludes the hours reported for registered nurses, 
licensed practical nurses, nurse aides, and or- 
derlies. Group I homes averaged slightly 
more than 13 hours of nursing time per patient 
per week, with a range of from 2 hours to more 
than 2G hours (table 8). !More than one-third 
of the group I homes reported 12.0 to 13.9 
hours. In group II homes, the average num- 


Table 8. Average number of nursing hours ^ 
per patient during the study week, by type of 
home, Washington, May 1956 


Number of homes 


Hours per 


patient 

Group 1 

Group 11 

Group 

III 

Group 

IV 

Total 

97 

28 

151 

12 

0-1.9. 

0 

0 

1 

1 

2.0-3.9 ... 

1 

0 

6 

3 

4.0-5.9... . . 

0 

0 

11 

2 

6.0-7.9. . . 

0 

2 

28 

2 

8.0-9.9. 

6 

3 

35 

4 

10.0-11.9 . . . 

16 

9 

28 

0 

12.0-13.9 

34 

8 

16 

0 

14.0-15.9.. ... 

22 

2 

12 

0 

16.0-17.9.. ._ 

9 

3 

1 

0 

18.0-19.9... .. 

4 

0 

5 

0 

20.0-21.9. 

2 

0 

4 

0 

22.0-23.9. . .. 

0 

1 

0 

0 

24.0-25.9. .. 

2 

0 

2 

0 

26 or more 

1 

0 

2 

0 


' Includes the time of registered nurse staff and opera- 
tors, licensed practical nurse staff and operators, and 
aides and orderlies; no deductions were made for mana- 
gerial duties. 


her of hours per patient per week was nearly 
12, and the range was 6.0 to 23.9 hours. In 
grouji III homes, the average tvas slightly 
more than 9 hours per j^atient, with a range 
of from less than 2 hours to more than 26 houi’S. 
]\Iore than two-fifths of the group III homes 
reported 8.0 to 9.9 hours. The average for 
group IV homes was about 6, with a maximum 
of 9.9. 

Some group III homes provided more nurs- 
ing time per patient per week than some group 
I homes (fig. 1). The variation among homes 
in all groups was extensive. These findings 
may indicate, for example, that some group ITT 
patients have the same nursing needs as group 
I patients. Or they may indicate that gi-oup 
III nui’sing staff may not work as efficiently as 
the staff in group I homes where care is di- 
rected by skilled nursing personnel and which 
are generally larger and perhaps better de- 
signed for nursing care. Further interpreta- 
tion, however, must await additional informa- 
tion on patients and their need for nursing 
care. 

Two recent publications report data on hours 
of nursing time per patient in nursing homes 
or other institutions for the chronically ill or 
disabled. Although these cannot be compared 
directly with the data for the IVashington 
nursing homes because of differences in study 
methods, in tj^pes of institutions included, and 
ill definitions of terms, it is of interest to re- 
view them here. One of the reports, from a 
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Figure 1. Average nursing hours per patient 
per week, group I and group III nursing 
homes, Washington, May 1956. 

No. of Homei 



study of Florida nursing homes in 1055, gives 
16.1 as the average number of liours of nursing 
service iier patient per veek. In this stiidj' the 
actual time spent bj' employees giving nursing 
service to patients n’as counted (3). In the 
other publication, a book by Edna Nicholson 
(4), this information appears; . . the aver- 
age amounts of bedside service time required to 
maintain minimum adequate personal atten- 
tion and jiursing care for the I'esidents varied 
from approximately 1.25 hours per patient per 
day in the nursing department of an institution 
■wJjere all the patients -were ambulant and com- 
paratively self-sufficient to more than 5 hours 
per patient per da}^ in ttvo institutions filled 
with seriously disabled people.” Nicholson 
also states that an average of 22.89 hours of 
nursing staff time per patient per week was 
required for minimum adequate institutional 
care for chronically ill and disabled patients. 

In order to evaluate adequately the rela- 
tionship between skilled nursing time and other 
nursing time in the four groups of homes, hours 
reported for the three t 3 'pes of nursing person- 
nel have been changed into minutes per patient 
per day (table 9). Group I homes provided 
an average of 44 minutes of skilled nursing 
time per patient per day, of which 28 minutes 
was registered nurse time; group II homes 
provided approximately tlie same amount of 
skilled nursing time, 43 minutes, but had less 
registered nurse time, 20 minutes. Group III 


and groiq> IV homes provided considerably Jess 
skilled nursing time than the other tAvo groups. 
Group III homes proiuded an aA’erage of 2T 
minutes, while group IV homes provided 24 
minutes of skilled nursing time per patient 
25er day. 

Since groiqj I and grouj) II homes provided 
an almost equal amount of skilled nursing time 
per patient per day, and since group III homes 
proA’ided approximatelj”^ the same amount of 
time as grou^A IV homes, it would appear that 
there are tAA’o types of nursing homes in lYash- 
ington, one type, made up of the group I and 
group II homes, proA’iding skilled nursing care 
on a 24-hour basis, and the other tj'pe, made 
uj) of the group III and group IV homes, pro- 
A’iding limited skilled nursing services and 
supervision. The data also suggest that the 
gronj) I patient is similar to the group II jm- 
tient and has almost the same nursing needs, 
and that the groujA III patient is similar to the 
group IV patient. 

Staffing Guides 

From the data reported iiA this study, it has 
been possible to deA’elop staffing guides for 
“intensive care” homes (groups I and II) and 
for “limited care’’ homes (groups III and IV). 
For e.xajAAple, the studj' indicated that in 
group I homes AA’ith 31—40 beds there Avas an 
aA’erage of 115 hours of registered nurse time 
per Aveek, 80 hours of licensed practical nurse 
time, 269 horn’s of nurse aide and orderly time, 
and 202 hours for other staff (table 5). To 
determine the number of full-time personnel on 
dutj’ during a T-daj’ Aveek, these data were 


Table 9. Average number of minutes of nurs- 
ing time per patient per day, according to type 
of nursing home, Washington, May 1956 


Tj-pe of liome 

Total 

nursing 

RiV 

LPN 

j 

Nurse 

aides 

and 

orderlies 

Group I- 

113 

2S 


IG 

G9 

59 

52 

18 


102 

20 


23 


79 

27 


Group IV 

42 

24 



RN=registered nurse; LPN=licensed pr.actical 


nurse. 
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Figure 2. Staffing guide for “intensive care” nursing homes. 



Forty-Hour Week Per Person 


divided by 40 (for a 40-hour work week). The 
results for this size group I homes indicated 
averages of 2.8 registered nurses, 2.1 licensed 
practical nurses, 6.7 nurse aides and orderlies, 
and 5 other emplo 3 ^ees. These averages were 
further analyzed in terms of the work shifts to 
be covered during the 7-day week and other 
factors. The numbers were then rounded to 
full-time equivalents to give the suggested num- 
ber of emplo 3 "ees in the staffing guides. 

Guides were developed for a 35-bed and a 
50-bed “intensive care” home (fig. 2) and for 
a 25-bed and a 45-bed “limited care” home (fig. 
3). The 3 ^ provide for hours of time slightly 
above the averages reported in May 1966. 
This appears to be a realistic minimum since 
many homes alread 3 ’^ employ more staff than 
suggested. It should be recognized that the 
number and kind of staff needed in any par- 
ticular home will vary in accordance with 
many factors. Some of the factors that need 
to be considered in evaluating the adequac 3 ’ of 

Vol. 73, No. 1, January 1958 


the staff are the type of patients and their need 
for skilled and other nursing care, the kind of 
facilities and equipment available, the abilities 
of each member of the staff, and the philosophy 
of the operator or management. Also to be 
considered are the type of medical and other 
rehabilitative services available, the social and 
recreational activities provided, and the num- 
ber of volunteers used. The guides should be 
useful in working with new or potential nurs- 
ing home operators, in evaluating staff in exist- 
ing homes, and in working with other agencies. 

For a 35-bed intensive care home the staffing 
guide provides for a registered nurse on the day 
and evening shifts and a licensed practical 
nurse on the night shift for each day of the 
week. It allows for 2 aides on the day shift, 
1 aide on the evening shift, and 1 aide on the 
night shift. It also recommends an additional 
aide to cover the time when the wmrkload is 
gi-eatest. F or homes smaller than 35 beds, aide 
time would be less, with the skilled staff per- 
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25-BED HOME 45-BED HOME 

FortyHour Week Per Person 


haps performing nurse aide functions. Tl\e 
amount of skilled nursing time recommended is 
considered minimum because of the type of 
patient in intensive care homes. 

For a 50-bed intensive care home the guide 
suggests that a registered nurse be on duty at 
all times and that, in addition, a licensed prac- 
tical nurse be employed for the day shift. 
There -would be i aides on the day shift, 2 aides 
on the evening shift, and 1 aide on the night 
shift. For homes lai-ger than 50 beds addi- 
tional personnel of all tj'pes probably would 
have to be added, and the staff organized into 
two or more nursing units. 

For a 25-bed limited care home there would 
be a I’egistered nurse on the day shift 5 days 
a week and a licensed practical nurse on the 
day shift 2 days a week and on the afternoon 
shift 3 days a week. The guide also alloAvs for 
an aide for each shift. In a 45-bed limited care 
home an additional licensed practical nurse is 
suggested to provide for licensed practical nurse 
supervision on the evening shift and for relief 
of the registered nurse. There would be 3 aides 


on the da}' shift, 2 aides on the afternoon shift, 
and 1 aide at night. 

Summary and Conclusions 

In tlie State of IVashi]igton, nursing homes 
have been classified into four groups, the classi- 
fication depending ujjoji the qualifications and 
number of nursing personnel. In a study in 
1956, personnel time was analyzed as to typo 
of service and number of hours and then related 
to size of the homes and number of patients. 

Tlie amount of nursing time available to pa- 
tients in group I homes averaged about 13 hours 
but varied from 2 to more than 20 hours per 
patient per week (7 days). One-third of these 
homes provided 12.0-13.9 hours of nursing time 
per patient per week. JS'ursing time per pa- 
tient per day in gi-oup I homes averaged H-j 
minutes, 44 minutes of which was skilled nui’S- 
ing time. 

Group II homes averaged 12 liours of nursing 
time per patient per week, with a range of irom 
6.0 to 23.9 hours. There was an average of 102 
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minutes of luu-sing time per piiticnt per clay, 
4-3 minutes of which was skilled nui-sing time. 

i\Iore than two-fifths of the group III homes 
reported 8.0 to 9.9 hours per patient per week, 
with an average of slightly more tluui 9 liours. 
The average number of minutes of imrsing time 
per patient, per day Avas 79, 27 minutes of Avhicli 
Avas skilled niu’sing time. Group IV homes 
had a maximum of 9.9 liours per 2 Aiitient ijer 
Aveek and an average of 42 minutes per ^Aatient 
per day. Skilled nursing time in these homes 
aA’craged 24 minutes per jiatient jAor day. 

Thus, groigj I and groigj II homes arc quite 
similar in total nursing time and in skilled 
nursing time. There is considerable difference, 
lioAvcA-er, betAveen these tAvo groups and groups 
III and IV. These t.Avo facts suggest the rec- 
ommendation that there be only tAvo t3qAes of 
nursing liomes: intensiA'e care homes, Avhich 
proA’ide skilled nursing care 24 hours a day, and 
limited cai’e homes, in Avhich a registered mu'se 
or a licensed practical nurse is in charge of 
nursing service but not necessarily on dutj’^ at 
all times. 

This stuclA' has demonstrated that specific re- 
quirements for skilled nursing staff' influence 
the staffing jiatterns, particularly in small 
homes. In spite of the shortage of nurses, 24- 
hour skilled nursing supervision in “intensiA'e 
care” homes has been required in Washington 
since the licensing jArograin began in 1951. In 
“limited care” homes, one full-time skilled nurse 
in charge of the nursing service has been re- 
quired. Almost all homes meet these stand- 
ards, and man}' lai’ge ones exceed them. It is 
recognized, of course, that an official standard 
or requirement alone does not bring nurses into 
employment. Pleasant AA'orking conditions, in- 
telligent pei’sonnel j^olicies, adequate salaries, 


and conA’cnient location and hours have all 
contributed. The jmesent standards for 
skilled nursing staff a^Apear to be realistic, and 
it Avould seem fhat the}’ could be increased if 
indicated. Staffing guides based on data pre- 
sented in the sliuly have been dcA’clo^Acd for the 
recommended tyjAes of nursing homes. 

The data obtained in this study raise a num- 
ber of questions that Avill require collection of 
additional information. Before requirements 
for skilled nursing staff are changed, it is essen- 
tial to learn more about the needs of patients 
cared for in nursing homes. Such data should 
be related to the information rejDorted here and 
also to the specific functions of various person- 
nel, the design of the home, and the equipment 
aA'ailable. 

This study points up one of the A'alues of 
good working relationshijAS among local health 
deiAartments, Avelfare dejAartments, State and 
local nursing home associations and nursing 
home ojAerators. A coopei’ath'e effort is neces- 
sary to obtain data that can be used in jAlanniug 
and operating prograAns to improve patient care 
in nursing homes. 
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Life Without Dobbin 

A group of farmers in Voinjama, norlliwest Li- 
beria, live without any domestic animals except 
chickens. Trypanosomiasis, or sleeping sickness, 
has ravaged the region for centuries, leaving only 
chickens and a few goats as survivors. There are no 
jungle ungulates; in fact, it is said that in all of' 
Liberia there are only two liorses, Altliough the 
people have adjusted, the human economy is chron- 
ically handicapped by the lack of domestic animals. 

— Eugeke P. Campbell, M.D., chief. Public Health 
Division, International Cooperation Administra- 
tion, 


Doctor’s Holiday 

On a busman’s holiday, Dr. Arno E, Tonm culmi- 
nated his visit to Ganta, Liberia, by treating Li- 
berian patients. Despite advance notice of his visit, 
a frantic chase at the last minute was necessary to 
collect 10 patients for him to examine. Most were 
beyond help but he operated on one patient for cat- 
aract. Among the local tribes many more people 
Avere treated and given instruction. Tlie noted Phil- 
adelphia ophthalmologist was in Liberia as a guest 
speaker of the Northern Liberia Medical Associa- 
tion. 

— JoHX S. Moorehead, M.D., formerly chief pub- 
lic health officer. U. S. Operations Mission, Li- 
beria. 

A Well for Ricaurte 

When the rural environmental sanitation program 
was extended to Ricaurte, Ecuador, 15,000 people 
attended five health film showings and villagers do- 
noted their labor to e.xcavate a u'ell. Interested citi- 
zens formed a large subcommittee on health. The 
zone health department cooperated by supplying the 


services of a medical officer, sanitary inspector, and 
microscopist. 

Ricaurte is the site of the first activities of the 
sanitation program in Azuay-Canar, a village near 
Cuenca. Health and education servicios are carr)'- 
ing out a community-school improvement program 
in the village. 

— James D, Caldwell, chief, health, tvelfare and 
housing field party, U. S. Operations Mission, 
Ecuador. 


Malariologist’s Reward 

Children in the malaria-ridden villages near 
Chiengmai, Tliailand, U'ere so used to having ma- 
laria all the time they didn’t even knoiv they were 
ill, but tbcir blood teas pale and their spirits de- 
pressed. I watched school children suffering from 
enlarged spleens and high temperatures trj'ing to 
study and play. 

In the same area 3 years after the malaria control 
program began, smiling children, literally blooming 
with health and energ)', lined up for examination. 
As they marched to\rard us, my colleagues and I 
cheered spontaneously, anticipating triumphant 
findings. 

Our cheering was justified! Not one of the chil- 
dren was infected although they lived in the heart 
of a previously malarious district. 

— Melvin E. Griffith, M.D., chief malariologist, 

U. S. Operations Mission, Thailand. 

‘Hian Ho Won” Replaces ‘'Kan Ho Bu” 

“Kan bo won” will replace “Kan ho bu” if 
Korean nurses have their way. The term correctly 
used for “nurse” is “kan ho won” which means ‘ a 
person who has been trained to give care and protec- 
tion.” At their annual meeting in Seoul the 
Korean Nurses Association drafted a letter request- 
ing government authorities to use “kan ho won 
rather than the old Japanese-imposed term, “kan 
ho bu,” a woman who gives care and protection. 

A “kan ho won” for 37 years, Mrs. Hyo Chung Lee, 
chief nurse at the Masan Tuberculosis Sanitarium, 
was the first Korean to receive the Florence ISight- 
ingale Medal. 

— Albert P. Knight, M.D., chief. Health Division, 

U. S. Operations Mission, Korea. 
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Continuity of Patient Care 

CONFERENCE REPORT 


M OEE effective means of transmitting in- 
formation between hospitals and public 
health nursing services in order to provide con- 
tinuous care for patients was the subject of a 
conference held in Chicago on IMay 11 and 12, 
1956, under the sponsorsliip of the departments 
of hospital nursing and public health nursing 
of the iSiational League for Nursing. 

The main aim of the conference was to en- 
courage planned nursing services in hospitals 
and in agencies providing home care, although 
community planning was also emphasized. 

Basic to all other considerations is the 
mechanism by which information relating to 
the patient’s physical, psychical, and social cir- 
cumstances may be transmitted as the patient 
moves between hospital, clinic, and home. The 
conferees agreed that one person, acting as co- 
ordinator and administrator, in each institution 
must be responsible for the effective adminis- 
tration of the program. All reports concerning 
the patient should be written, with “feedbacks,” 
or written responses to reports, a necessary part 
of a fluid communication sj^stein. Conferences 
were recommended for the workers when the 
patient is admitted and discharged. 

The chief concern of community planning 
would be to promote understanding by means 
of conferences, articles, and cooperation among 
various groups sharing the same interests. 
With an efficient planning committee, commu- 
nity needs could be ascertained in terms of the 
extent of service to be provided for the patient. 
The committee could also determine, if neces- 
saiy, priority cases. In addition, the commit- 


tee should establish a standard referral form, 
acceptable to all particij)ants, for transmitting 
information. 

Baclcgrounds for discussion were supplied by 
Dr. George A. Silver, chief of the division of 
social medicine, Montefiore Hospital, New York 
City; Doris Schwartz, instructor in outpatient 
nursing, Cornell University-New York Hos- 
pital School of Nursing; and Dr. Bess Sondel, 
professorial lecturer in communication. Uni- 
versity of Chicago. 

Silver, believing that “good patient care calls 
for attention to physical, emotional, and social 
factors, for consideration of what will happen 
after the patient leaves the hospital, for ex- 
ample, and of what happens before the patient 
comes to the hospital,” stressed the need for 
nurses to play more extensive roles in patient 
care. Before they can, however, two ideas must 
be generally accepted. Silver pointed out. 
First, the nurse “needs to be involved in plan- 
ning, consulted on ijrogress, and advised of de- 
velopments.” Second, “the nursing part needs 
to be admitted into rational organization of 
medical care.” 

Given a greater role to pla}', the public 
health nurse can provide information about the 
patient and his family which would be welcome 
to the hospital nurse, while the latter, with her 
special Imowledge of the patient’s attitude 
towai-d his illness, himself, and his family, 
could facilitate aftercare and rehabilitation by 
transmittmg her information to the public 
health niirse. 

Tlie patients wlio Silver feels to be most in 
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need of continuous care are new motliers and 
infants, the tuberculous, cardiacs, liemiplegics, 
and diabetics, those subjected to radical or 
mutilating snrgeiy, the aged, the mentally ill, 
and cliildi-en suffering from long-term illnesses. 

The nursing service, he asserted, “must now 
organize its seiwices to the sick so as to include 
a continuity of concern in and out of the hospi- 
tal.” He emphasized the need for a discharge 
plaujiing conference to establish a bridge be- 
tween private and public nursing services. The 
discharge planning conference Avould enable the 
doctor, nurse, social worker, nutritionist, and 
physical and occupational therapist to describe 
the obstacles and adjuvants to continuing pa- 
tient care in the home. Furthermore, informa- 
tion coming back, after a patient has been at 
home for a time, Avill provide additional educa- 
tional material for all those participating in 
the conference. It is important to the field 
nurse’s morale, Silver added, that her reports 
be read and answered. 

jMiss Schwartz gave a brief histoiy of a re- 
ferral system begun in 1939 between the Heiny 
Street Visiting Kurse Service and the Is’'ew York 
Hospital, and expanded through the years until, 
in 194G, the Greater F'ew York Interagency Ee- 
ferral System was established. 

The objective of a good referral system, 
Schwartz declared, is to provide continuous 
nvwsing care. Such a referral system implies 
well-established communication lines, planned 
conferences, visits to patients’ homes before dis- 
charge, and the establishment of a close I’ela- 
tionshix> among those profession alh’ involved. 

In order to make a referral sj'stem Avoik, con- 
tinuous nursing care must be seen as a legitimate 
nursing function, and as the kind of care that 
can be i^rovided b}^ good liaison between the 
hospital and the community nursing agencies. 
And it should be adopted as a goal that “no 
patient wlio would benefit by public health nurs- 


ing referral, following a hospital or clinic ex- 
perience, should go unnursed or poorly nursed 
through the failure of nurses to consider the 
appropriateness of such a referral.” 

If the patient’s iJi’oblems are kept central, 
Schwartz believes, anj’’ antagonisms which may 
arise among the groups can be overcome. 

Samples of interagency referrals were pro- 
A'ided. These referrals include reports by the 
physician, hospital ntirse, physical and occupa- 
tional therapists, dietitian, medical social 
worker, and public health nurse. 

Sondel described the exercise of feedback as 
a means of improving communication. Unless 
a communicator is able to leani how her infor- 
mation is received and interpreted, she is un- 
able to judge whetlier or not she is being under- 
stood, and whether her purpose in giving 
information is being cai-ried out. Through 
feedbaclcs from tliose who have used the infor- 
mation, a nurse learns to see her work in rela- 
tion to that of others, gains gi’eater under- 
standing of the importance of sharing infonna- 
tion, and learns liow to make her reports more 
hel2)ful to otliers. It is important, therefore, 
that a means of re^jorting back on information 
received be provided. 

Sondel discussed the effect of nonverbal com- 
municatioji, the flexibility needed to acquire 
deei^er understanding of wJiat is communicated 
to an observer, and the stability in discourse 
wliich is obtained from a critical examination 
of tlie patterns words make, with reliance upon 
one's own examined pattern. 

A summary of the conference, including ver- 
batim accounts of the addresses, is available to 
the public. Published as “Hospitals and Pub- 
lic Health Nursing Services Plan Better Care, ’ 
it can be purchased for $1.00 from the Depart- 
ment of Public Health Nursing, National 
League for Nursing, 2 Park Avenue, New 
York 16, N. Y. 
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VARIANT 



TYPE A 


In the fall of 1957 die United States expe- 
rienced the most extensive influenza epidemic 
in 40 years. This, in itself, is a historical 
event of major medical and public liealdi sig- 
nificance. Equally significant is die fact that 
for the first time in our history die Nation was 
making real preparations for an epidemic be- 
fore it appeared. 

Although morbidity and mortality rates, as 
was predicted, did not equal those of the 1918 
pandemic, we shall never know, precisely, the 
total who were incapacitated or the real im- 
pact on the national economy. That it was 
substantial is indicated by the samplings taken 
by the U. S. National Healdi Survey, which 
showed diat more than 80 million Americans 
suffered from illness of the upper respiratory 
tract between July 1 and December 1, 1957, 


of such severity that they had to spend one or 
more days in bed. Wliile all of these cases 
were obviously not Asian influenza, it is rea- 
sonable to assume that the illness accounted 
for the majority. 

At the time at Avhich diis is written — in late 
December — it would appear that the epidemic 
has pretty well run its course in the United 
States. Opinion differs on the possibility that 
by die time this appears we may be experienc- 
ing a second wave; and a substantial amount 
of Asian influenza is anticipated during the 
midwinter months. 

The fairly rapid decline in new cases during 
late November indicated that the first wave was 
over; and that the time was appropriate for a 
provisional summing up of our national ex- 
perience widi this epidemic. 
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Historical perspective will provide more 
definitive conclusions than are reached in the 
following pages. Tlie story as it is here re- 
corded, however, will he of interest to the 
public JieaJth profession and may well suggest 
guidelines for meeting similar health problems 
in the future. 

To me, one of the most significant things 
about our national experience has been the 
demonstration of liow quickly and effectivel)’^ 
our national medical and health resources can 
mobilize to combat the threat of nationwide 
illness. The keynote of the whole program, in 
fact, has been the cooperation of the many 
toward a single goal. I do not knoir of 
another instance in our peacetime history in 
which so many of the elements of our society, 
in so short a time, have joined together to 
identify a health problem, determine the means 
for its solution, and to work toward resolving 
it. 

These elements have included the agencies 
of tlie Federal, State, and local governments, 
notably, the Department of the Army, which 
first isolated and identified the Asian influenza 
virus, the medical and public health profes- 
sion, professional societies, tlie voluntary 
health agencies, the pharmaceutical manufac- 


turers, advertising, and, in full measure, tlie 
press, television, and other media of profes- 
sional and public information and education. 

Throughout this report, the contributions of 
these groups and otliers are noted. It is not 
inappropriate to extend to all of them and to 
the hundreds of individuals who have worked 
on the problem, a ivord of appreciation on be- 
half of their fellow Americans. 

I mentioned earlier the statistics of inci- 
dence. Certainly it was substantial. The 
rapid production and distribution of the vac- 
cine during the fall months, however, unques- 
tionably reduced the impact of the epidemic. 
Many millions of persons, we can be certain, 
did not contract Asian influenza because of the 
protection of tlie vaccine. 

This issue of Public Health Reports includes 
a report on the Asian influenza epidemic and 
the steps taken to study and control it. Hie 
report suggests, among otlier tilings, that the 
profession and structure of public healtli are 
stronger as a result of our experience witli the 
Asian influenza epidemic of 1957. 

More important, it provides a document 
which, under study, niaj'^ yield knowledge on 
liow we can do a better future job for tire people 
of the Nation in whose cause ^ve seiwe. 
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THE ASIAN INFLUENZA PROGRAM. 



WILLIAM H. STEWART, M.D. 


T he ASIAN INFLUENZA progivain of 
the Public Health Service, at this vriting, 
would appear to fall, chronologically and func- 
tionally, into four phases. The first, a period 
when information was received and policy 
issues were broadly delineated, began in the 
spring of 1957 and ended with the first meeting 
of the Surgeon General's Advisory Committee 
on Influenza on June 10. 

As the disease occurred sporadically in the 
United States during the summer, the Public 
Health Service deployed its resources to main- 
tain surveillance, conferred with manufacturers 
on problems of vaccine production, determined 
the requirements of alternative coui’ses of ac- 
tion, and secured the cooperation and financial 
support necessary to institute the program 
finally adopted. This developmental phase, as 
it maj^ be characterized, came to an end late in 
August. 

Dr. Stetvart, Assistant to the Surgeon General, has 
served as liaison jor the influenza activities of the 
Office of the Surgeon General, Public Health Service. 
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On August 27-28, 1957, tlie State and Ter- 
ritorial health officials met in Washington at 
the request of the Surgeon General. The virus 
was then widely seeded across the Nation, the 
licensed influenza vaccine manufacturers were 
in full-scale production, and the medical, hos- 
pital, and public health authorities of the Na- 
tion, through their professional organizations, 
had made plans to mobilize their resources in 
the event of a large-scale epidemic. After re- 
viewing this progress, the health officers con- 
curred in the decisions taken and called for 
further specific action by the States and the 
Public Health Service. 

We are currentlj’^ in the operating phase of 
the Asian influenza program, a phase perhaps 
drawing to a close. At some time in the spring 
of 1958, a 3 'ear more or less after Asian in- 
fluenza was first reported, the retrospective 
evaluations ■will begin. This fourth and final 
phase may well be lengthy, for the Asian in- 
fluenza episode is unique in tlie histoiy of public 
health and deserves tlie tlioughtful considera- 
tion it is certain to receive from students of 
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medicine, epidemiology, virology’, immunology, 
public health administration, and health edu- 
cation. 

This chronicle records administrative aspects 
of the Asian influenza program of the Public 
Health Sen-ice, from the viewpoint of the 
Office of the Surgeon General. It will deal only 
with the first two periods categorized above, the 
administrative problems of the latter two 
phases being relatively commonplace. Admin- 
istrative issues presented in tho early montlis 
of the program, however, were unprecedented 
and therefore require elucidation. 

Nation Alerted 

As is well Icnown, the initial laboratory 
work on the Asian influenza virus was jrer- 
formed, witli exemplary ijiitiativo and speed, 
by the Army : the 406th IMedical General Lab- 
oratory in Japan and the IPalter Reed Army 
Institute of Research in IPashington, D. C. 
The results of this work were communicated 
at once by the Army virologists to their coun- 
terparts in tlie Public Health Service, witli 
whom they are in continuing close professional 
contact. The situation first came to the atten- 
tion of the Office of the Surgeon General on 
May 20, 1957, when the director and an asso- 
ciate director of the Rational Institutes of 
Health reported orally to the Acting Surgeon 
General that epidemic influenza with umisn- 
ally high attack rates was being reliably re- 
ported from Asia. 

The Deputy Surgeon General, who was at 
this time acting head of the Public Health 
Service because the Surgeon General was in 
Geneva at a World Health Organization 
meeting, designated the associate director of 
the Rational Institutes of Health, a virologist, 
as technical point of contact for the Svu'geon 
General with respect to the developing influ- 
enza situation. The Acting Surgeon General 
next infoi’med the Assistant to the Surgeon 
General for Information and designated a 
medical officer to maintain special liaison with 
the Institutes. 

On ]May 22, the Rational Office of Vital Sta- 
tistics submitted a meinoraiidiim summai-izmg 
reports of the spread of the disease. Durmg 
that first momentous weeli, the staff of the 


Special Assistant for Health and Medical Af- 
fairs lo the Secretaiy was being kept apprised 
of the situation. From the Rational Insti- 
tutes of Health came a report of a “drj- run” 
exercise in vaccine production conducted by 
the manufacturers with the “London'’ strain 
in 1951, as well as a memorandum from the 
director of the Division of Biologies Stand- 
ards outlining the technical steps that must 
precede mass immunization with a neiv vac- 
cine. More specific information witli respect 
to potential vaccine pu-oduction was requested 
from tlie Rational Institutes of Health. 

MHien the bureau chiefs met for their regu- 
lar stall' meeting with the Office of the Sur- 
geon General on May 28, the Ann}' liad sup- 
plied Asian strabis of the influenza virus that 
were not compatible with previously known 
strains. Tlie National Institutes of Health 
liad made the new stx’ains available to licensed 
vaccine manufacturers, in accordance with es- 
tablished procedure, so that they could pre- 
pare to incorporate them in the polyvalent 
influenza vaccine then being produced, if this 
were deemed desirable. 

The Acting Surgeon General recalled that 
when the Armed Forces began routine annual 
influenza immmiization in 1954, the Public 
Health Service did not recommend compa- 
rable immunization of the general public. This 
decision was rooted in tlie relativelj' short du- 
ration of demonstrated immunity and lack of 
assurance that strains in the polyvalent vac- 
cine would be the ones responsible for future 
epidemics. However, the Acting Surgeon 
General now believed it necessary to reexam- 
ine, ill the light of later developments, the 
bases of Public Health Sendee policy on im- 
mmiizatioii of civilians against influenza. The 
Bureau of State Services and the Rational In- 
stitutes of Health were therefore asked to con- 
fer and to forward an analysis and. recom- 
mendations. 

Formal Public Health Service participation 
in the national common effort began on Slay 
28 at a conference called at the requests of the 
cliiefs of preventive medicine of tlie three mil- 
itary services to consider tlie control of influ- 
enza caused by the new strain of vims whic/i 
had been fii-st reported from Hong Kong on 
April 17. TJie Public Health Service was rep- 
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At the Walter Reed Army Institute of Research, Dr. Maurice R, Hilleman (right), who first identified the 
Asian influenza virus as a new strain of type A, observes as Pfc. Virgil Ewing tests the immunological 
response of the new vaccine developed against the virus. 


resented by an associate director of the Na- 
tional Institutes of Health and the director of 
its Division of Biologies Standards. 

The conference -was informed that the dis- 
ease was clinically mild Avith high attack rates 
on naval A^essels and among civilians. Labo- 
ratory evidence indicated that the virus re- 
sponsible Avas, for practical purposes, anti- 
genically neAv; antibodies to it were absent in 
both animals and humans aa'Iio had been highly 
immunized naturally or artificially against 
preceding strains of influenza virus. The Aurus 
had already reached the United States, in the 
opinion of the group, but the disease Avas not 
expected to reach major epidemic proportions 
until fall. 

The conference recommended to the militaiy 
Surgeons General that the Department of De- 
fense procure about 3 million cubic centi- 
meters of a monovalent A'accine containijig tlie 
Hong Ivong stvam of the virus, the desii’ed 
strength of this A’accine being tentative!}’ set 


at 500 CCA units. September 1 was the tar- 
get date recommended for the start of the vac- 
cination program for military personnel. The 
Conunission on Influenza of the Armed Forces 
Epidemiological Board was requested to pro- 
pose as quickly as possible the composition of 
a polyvalent influenza Aurus AMccine to be used 
later in the year. 

On May 29, the associate director of the 
National Institute of Allergy and Infectious 
Diseases forwarded a memorandum describing 
the Influenza Study Program of the World 
Health Organization and mentioning the prob- 
able need for an increase in the number of 
collaborating laboratories in the United States 
and for proAuding them AAutli diagnostic 
reagents for detection of the Asian influenza 
vii-us. The director of the National Institutes 
of Health also submitted a memorandum, after 
consultation Avitli the chief of the Communicable 
Disease Center, recommending that the mono- 
valent vaccine desired by the Defense Depart- 
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inent be licensed; that (lie Communicable Dis>. 
ease Center furnish typing antisernins lo Stale 
laboratories; that State epidemiologists be 
advised to watch for outbreaks of Asian in- 
fluenza; tliat (ho Kpideinic Intelligence Service 
of (lie Coinmnnicable Disease Ccj)ler piwnplly 
investigate reported outbreaks; and that “the 
role of influenza vaccine as a public health 
measure be carefully studied . . . 

The chief of the Division of Foreign Quaran- 
tine also forwarded a memomndnm to the OlUeic 
of (ho Surgeon General on ]\lay 20. It advised' . 
(hat quarantine oflicers at Honolulu, Seattle, 
Sau Frauci.sco, a7)d Los Angeles were inspect- 
ing inbound (vafiic for inlliicnza signs and 
symptoms and notifying bealth oflicials of (heir 
Occurrence. Passengers were being asked their 
itineraries for 2 weeks before and after quaran- 
tine inspection, with notification of local and 
State boalfli depai’tinent.s following when 
indicated. 

After reviewing those documents, (ho Acting 
Surgeon General met with the Assistant, to the 
Surgeon General charged with special induenza 
responsibilities and (lie deputy chief of Infor- 
mation Services. It was decided to call the 
Bureau of State Services and the National 
Institutes of Health repre.seutativcs together for 
more collahorative analyses and rocoimnenda- 
fcions than Jiad 3 'et been j)roscnted. Tlie iii- 
foriuatioii function was represented at this stage 
because of (be juiblic’s obvious “need to know” 
about the nascent influenza policies. 

Two clays later, on jMnj' 31, the Acting Sur- 
geon General wrote ; “Nothing about influenza 
is more certain than that new strains appear, 
presumably by jnutation, and epidemiologists 
have postulated that the lOlS pandemic was the 
result of such a mutation and that another pan- 
demic may arise at an.v time from the same phe- 
nomenon. The question then is simply' whether 
the enrrent situation is sutHcientlj' unusual to 
indicate the possibilitj' that this has occurred. 
This decision requires careful consideration bj' 
the epidemiologists. If it [the current situa- 
tion] is unusual or almost unique, the burden 
of proof would seem to be on those who Dispose 
the recommendation to press for a mass immu- 
nization against tbe new strain with all possible 
vigor.” The Acting Surgeon General then re- 
quested the princii^al staff officers to consider 


whetluu- ‘‘(he invcstinonl of the few million 
dol]ai‘.s jiecp.ssitry to develop and disseminafp 
vaccine as widely as po.^-sible would be a logical 
stoi)torccommoncl . . . if the cuiTent influenz'ii 
situat.ion was indeed iimisnal , , . [crith] even 
a po.s.sibility of a widespread epidejnic ne.xt fall.” 

Brood Planning 

On the afternoon of May 31, officials of each 
bureau met with an Assistant to the Surgeon 
General to plan Public Health Service action 
with respect to Asian infinenza. The conferees 
discussed coordination of Public Health Service 
acti^’ilies, improvement of arrangements for 
iutlucnza rejmrting, and influenza vaccine as a 
pnl)Iic health measure. TJie problems of pro- 
ducing a monovalent vaccine were compared 
with those of producing a polyvalent vaccine 
containing the new strain. The lack of com- 
]H'eiiensive data dealing with effectiveness of 
infinenza vaccines among the civilian population 
was noted. 

The Division of Foreign Quarantine was 
asked lo ^voi’k closely witli the Epidemic Jjitel- 
ligcncc Service of the Communicable Disease 
Coitcr and to report all relevant information 
})rom])tly to the National Office of Vital Sta- 
tist.ic.s. I'lie Communicable Disease Center 
Avas aslvpcl to alert State health departments 
and laboratories, intensify' its influenza surveil- 
laiwe, and report its findings to the National 
Office of Vital Statistics, from whence infoma- 
tion would be disseminated biweekly to all con- 
cerned in the Service and elsewhere. An- 
nouncement of tlie steps that were being taken 
would be ivleased to the press on June 3 and 
an article alerting physicians prepared at once 
for the Journal of the American Medical As- 
sociation. Hcanwhile, the National Institutes 
of Health would continue work on problems 
of vaccine production. It was agreed that 
moi'C time was needed to observe the course of 
the epidemic and progress in producing vaccine 
before it Avoukl be possible to give a mature 
judgment on the question of influenza immuni- 
zation for the general prffilic. 

On June 3 the Division of Foreign Quaran- 
tine reported influenza aboard a civilian ship 
bound for San Francisco from the Orient. The 
Office of the Surgeon General was .also advised 
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that inquiries had already been received from 
other Federal agencies and transportation lines 
concerning Service policy on use of the poly- 
valent influenza vaccine then available in small 
quantities through commercial channels. 

Questions of this nature were discussed that 
day at a meeting called by the Assistant to the 
Surgeon General designated to deal Avith Asian 
influenza. Eepresentatives of all bureaus Avere 
present. The associate director of the Insti- 
tutes stated that the odds favored a mild epi- 
demic in the fall or Avinter, but that there Avas 
some possibility of an epidemic on the order 
of the 1918 experience. The technical problem 
of A^accine production had been solved, he re- 
ported ; a monovalent vaccine could be expected 
in September and a polyvalent vaccine incor- 
porating an Asian strain a month later. Mono- 
valent vaccine production had been started 
with purchases by the Department of Defense. 

He suggested that certain groups, such as 
transportation, communications and utility 
workers, hospital personnel, and some Federal 
employees, receive the monovalent vaccine as 
soon as the Armed Forces. (A list of proposed 
civilian occupational priorities for vaccination 
against influenza had been prepared as part of 
the 1951 exercise.) These actions would not re- 
quire additional funds. The deputy chief of 
the Bureau of State Services proposed that the 
Surgeon General seek the counsel of an ad- 
visory group representath^e of public health 
officials, practicing physicians, and the vaccine 
manufacturers. He foresaw advocacy by the 
Public Health Service of large-scale immuni- 
zation, under certain conditions, and this would 
require additional expenditures. 

The members of this meeting thereupon rec- 
ommended that the Surgeon General confer 
with a representative professional group to 
ascertain its reaction to proposed recommenda- 
tions b.y the Service that influenza Amccine be 
used generally in the civilian population and 
that certain special groups receive the mono- 
valent A'accine as soon as it became aAmilable. 
No additional funds were believed necessary for 
these influenza activities. The adAusers were 
to be told, hoAvever, that if the A'irulence of the 
A'irus increased or if the influenza case fatality 
r.ate turned upAvard. the Seiwice would attempt 
to accomplish A’accination of all chdlians. Au- 


thority to divert funds avouIcI be requested in 
this unlikely event, and supplemental funds 
AA'ould be requested to replace any so diverted. 

There was, of course, considerable cori’espond- 
ence and informal liaison with congressional 
committee stalls and with offices of individual 
Senators and Eepresentatives throughout the 
period described in this report. In reply to 
many inquiries, on June 7, after his return to 
the United States, the Surgeon General Avrote 
to the chairmen of the committees and subcom- 
mittees of the House of Eepresentatives and 
the Senate which are responsible for substan- 
tive and appropriations legislation for the 
Public Health Service. He advised them of the 
deA'eloping situation and furnished a summax’j' 
of events and actions taken, including an an- 
nouncement of a meeting on June 10 of a special 
aclA'isoi-y committee of physicians and health 
officers. 

The Advisory Committee on Influenza, which 
first met on June 10, included the secretary of 
the Executive Committee and the chairman of 
the Civil Defense Committee of the Association 
of State and Territorial Health Officers; the 
president of the Academy of General Practice 
and a member of the board of trustees of the 
American Medical Association ; representatives 
of the American Public Health Association and 
the American Academy of Pediatrics ; the direc- 
tor of the Commission on Influenza, Armed 
Forces Epidemiological Board, and a spokes- 
man for the Division of Preventive Medicine, 
Office of the Surgeon General of the Army ; and 
the Special Assistant for Health and Medical 
Aft’aii’s, Office of the Secretary of Health, Ed- 
ucation, and Welfare. Officials of the Service 
Avith influenza responsibilities also attended, as 
well as a representative of the Children’s 
Bureau. 

General findings of the meeting were ; 

1. No major outbreaks were expected to occur 
before fall, although sporadic occurrence could 
be expected throughout the summer. 

2. Since limited information suggested that 
the existing potyvalent Amccine was not effective 
against the ncAV influenza Aurus strain, an effec- 
tive monovalent vaccine should be produced as 
soon as possible. 

^ 3. EA'er}’’ effort should be made to test A'ac- 
cines and to collect, studj^, and disseminate 


Vol. 73, No. 2, February 1958 


105 



vnforinatiou on the epidemiology of Asian in- 
fluenza. Consideration siiouid be given, but 
based on later and more complete information, 
to the uso of a vaccine by the civilian population. 

4. No change should bo recommended in 
private physicians’ practice in utilizing the ex- 
isting polyvalent vaccine. Physicians should 
immediately report suspicions cases to tlieir 
Jiealth doitartments so that any occurrence of 
sn-spected influenza could bo investigated 
quickly. 

f). The situation did not yet appear to justify 
establishment of priorities for civilian use of 
the vaccine or consideration of government siih- 
sidy in its production. 

The gist of thc.se findings was telephoned on 
.fnne 10 to the regional medical directors, who 
wove directed to telephone the same informa- 
tion to the chief State health oflicials in their 
region. The Surgeon General had directed that 
the States be kept fully informed with all pos- 
sible speed. To this end, among other meas- 
ures, the chief of the Bureau of Stale Services 
frequently telegraphed State liealth oflicials 
during the summer to alert them to influenza 
information in the Morhiditj) and Mortality 
Veekhj Rcfort m\d to report other develop- 
ments. 

After the meeting of the Advisoiy Committee 
on Influenza, the Surgeon General held a gen- 
eral press conference, (He and other mcmhoi'S 
of his stall' were accessible to individual re- 
porters thi'oughout the period described.) In- 
terest of the press .and public in influenza rose 
sbarph’ as a result. The voluntary liealth or- 
ganizations were immediately alert to the var- 
ious eventualities inherent in the situation. On 
June 11, the managing director of the National 
Tuberculosis Association, for example, gen- 
erously offered the cooperation of the associa- 
tion and its affiliates for the health education of 
the public, if this should become necessary. 
Similar messages were received from other 
large voluntary health and welfare associations 
and professional societies. 

Tempo Intensified 

The June 10 meeting, as has been noted, 
marked the end of the first phase of the Asian 
influenza activities of the Public Health Serv- 


ice, After that mcetmg, the tempo of those 
activities increased jnarlfedlj, as outbreaks of 
Uie disease increased acj-oss the Nation and as 
the time approaclied for decision on the major 
policy issues. As recognized on June 10, these 
were : 

1. Wicthcr to recommend vaccination and of 
whiit segments of the population. 

2. IVhether to rely on n monovalent or poly- 
valent vaccine, a complex question related to 
factors of effectiveness and supply. 

3. The extent of further Public Health Serv- 
ice participation in influenza programs. 

The second or developmental phase of Public 
Health Service Asian influenza activities 
opened with a meeting on Juno 12 of technical 
representatives of the vaccine inamifactureis 
with the National Institutes of Health. The 
latest epidemiological information was pre- 
sented to the manufacturers, with data on the 
influenza virus strains encountered and their 
growth characteristics. Each firm summarized 
its experience with the growth of the various 
strains used in the production of influenza 
vaccine. 

The proposed strain constitution of vaccines 
for militaiy and civilian use was then dis- 
ctissed. Tlie j^ropo.sed formulas for military 
monovalent and polyvalent vaccine caused no 
comment, hnt some discussion concerned the 
proposed polyvalent vaccine for civilian use. 
Tim manufacturers expressed a preference for 
a monovalent vaccine containing the Asian 
strain. There was general agreement that the 
low antigen ydeld of the Asian strain as meas- 
ured in CCA units made it difficult to obtain 
material of sufficient concentration for inclusion 
in the proposed polyvalent vaccine. It was 
pointed out that much of the vaccine prepared 
for the coming influenza season had already 
been pooled, and the Asian strain could not be 
added because it could not be produced in high 
concentration. In view of this difficulty, each 
manufacturer agreed to review its inventory 
and submit as quickly as possible an evaluation 
of tbe fovmvfla that would make best use of the 
material at hand. 

By June 17 the special weeldy influenza re- 
port to the Surgeon General brouglit word of 
potency studies of monovalent vacemes con- 
ducted by the Virus and Eickettsia Section, 
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Electron microscope photograph of Asian influenza virus. 


Communicable Disease Center, Montgomery, 
Ala. Such studies are essential for standard- 
ization of vaccines. The reactivation of the 
Inter-Sei-vice Influenza Advisory Committee, 
■which had been recommended at the June 10 
meeting, was also reported. The Armed For- 
ces Epidemiological Board, the National In- 
stitutes of Health, and the Communicable 
Disease Center each planned to have an epi- 
demic intelligence team ready on short notice to 
investigate influenza outbreaks anywhei-e in tlie 
world. The Division of International Health 
of the Public Health Service and the Eegional 
Ofliec of the World Health Organization made 
arrangements to facilitate the rapid depai'ture 
of these standby teams. It will be recalled that 
at that time no isolation of the Asian strain 


had yet been made in the United States. It 
was therefore important to learn as much as 
possible from epidemics abroad, looking espe- 
ciallj' for evidence of increased virulence. 

The first report of Asian influenza in the 
United States came from the Navy by tele- 
phone on June IS. Aboard shijjs at the Naval 
Station at Newport, K. I., none of which liad 
been in Far Eastern waters, the disease was 
running a course similar to that reported from 
the Orient and elsewhere. 

Countering All Eventualities 

On June 20 an Associate Director of the Na- 
tional Institutes of Health set down the follow- 
ing alternatives for the course of the disease 
and corresponding action to counter each : 
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3. An cxploxivc cimlewic hvjorc September 1, 3!>.7/”, 
with either (a) conlinticil low mortulitp, or (b) iti- 
creased virulence. 

Vncciiintion could not be considoved, excei)t for 
liniiled supplies of polyviilont vaccine and possible 
liroduction for use in 30^8. 

A professional and public iirfonuation prosrnin and 
mobilization of medical resources, both in cooperation 
with the American Medical Association, would be Im- 
perative. 

Expansion of epidemic intcllif'cnco and diagnostic 
laboratory networks would be esscnlial. 

2. Sporadic local occurrence during the summer 
leith an explosive epidemic during the irinirr, again 
■with 

(o) continued low mortnlitg. 

Vaccination of iwiority groups, as many n.s C million 
people, would be indicated. 

A ])rofe.ssionaI and piildlc information )irogram and 
mobilization of medical re.sources, bf)lh in coopera- 
tion with the AMA, would bo Imperative. 

Exiiansion of epidemic intelligence and diagnostic 
laljoratory networks would lie c.ssenlial. 

(ii) inerea.sed rirulcnec. 

Maxinnim vaccine production and iuuuunizalion 
would 1)0 retpiired, with priority groups vaccinated 
first. 

A profe.ssionnl and puldic information program and 
mobilization of medical resources, lioth in cooperation 
witli tlie AM.\. would bo imperative. 

Exiiansion of epidemic intelligence and diagnostic 
lnI)orator,v networks would iie e.ssential. 

Jl. Sporadic loral occurrence during the summer 
icith a winter of normal influenza incidence. 

Xo recommendation of inlluenza vaccination woidd 
1)0 indicated. 

Expansion of epidemic intelligence and diagnostic 
laboratory notwork.s would still be essential. 

The appropriate stall’ members were directed 
to deA’elop the persoimcl, financial, and legisla- 
tive requirements of these alternatives. 

The logical possibilities set down in this form 
represent the alternatiA^es then facing the dcci- 
.sion-malcers in the Public Health Service and 
elsewhere. The consensus in the Public Health 
Service during the middle of J vine was that the 
most probable outcome would be sporadic local 
occurrence during the summer with an epi- 
demic during the fall or winter that would re- 
sult in a relatively small increase in mortality. 
A Avidespread epidemic before Labor Day with 
low mortalit}^ was considered a reasonable jjos- 
sibility. but the odds against this er^ent Avere 
believed to be greater than those favoring a 
benign epidemic later. 

The hypothesis that the Nation Avould ex- 
perience a winter of normal influenza incidence 


was considered Avishful thinking. On the other 
hand, a repetition of the notorious pandemic 
of 1918 was also considered most unlikely, Avith 
probabilities of 1 in 20 to 1 in 40 against 
such an event. It could not be overlooked, 
howeimr, that, liistorically, pandemic influenza 
of high mortality has recurred at intervals of 
about. 20 years, and there bad been no such 
experience for 39 years. 

It Avas clear at this time that quantities of 
potent A'accine sufficient for large-scale im- 
munization could not be anticipated until after 
tlic middle of August. If an epidemic oc- 
ciuTod before Labor Day, with either mild 
or extreme mortality, there Avoiild be virtually 
no vaccine available. If the epidemic devel- 
oped dni'ing the fall and Avinter, as seemed most 
probable, it Avould be possible to immunize a 
substantial segment of the population, pro- 
vided that A'accino production was at a high 
level during the summer and fall. This would 
a.'vsuro continuity of essential civilian services 
and ivrotect tliose vaccinated against the dis- 
comfort and danger (relatively high for aged 
persons and tliosc with a histoiy of chronic 
respiratory or cardiac disease) of an attack 
of influenza. Production of large quantities of 
A'accine was also indicated to protect against 
the possibilitj' of increased virulence of the 
Asiavi strain. 

The framework of alternatiA'es and the rea- 
soning described aboA’e was presented to the 
Secretary of Health, Education, and Welfare 
on June 24, with preliminary estimates of prob- 
able cost of each possibilitj' and irew legislative 
autliority tliat might be needed. On June 26 
the Surgeon General met with representatives 
of the Americair jMedical Association to de- 
scribe the progress of the disease toward this 
country and discuss the question of medical 
manjroAver in the eA’ent of a serious epidemic. 
The outlook for immunization against in- 
flueirza was also discussed, and the alternatm 
tj'pes of Federal action envisaged by the Serv- 
ice Avere described. It Avas made clear that the 
situation did not appear to Avarrant large-scale 
vacciire purchases or subsidization of produc- 
tion by the Government. Agreement Avas then 
reached on the conduct of a joint Public Health 
Service-American jMedical Association cam- 
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paigii of public information and health educa- 
tion. Ke^YS of Asian influenza was on the front 
pages and television screens, but the public had 
not learned what it could do to protect itself. 
The association was represented at this meeting 
by two trustees, the chairman of the Committee 
on Civil Defense and the assistant secretary- 
general manager. 

On the next day the National Institutes of 
Health reported plans for research on influenza 
that would take advantage of the unique op- 
portunities expected during the 1957-58 season. 
These plans included clinical studies of pa- 
tients experiencing epidemic influenza, Avith 
particular emphasis on cardiovascular and sj's- 
temic manifestations; studies of the factors 
contributing to elevated influenza mortalitj' 
among aged or debilitated patients ; and studies 
of the disease among vaccinated civilian com- 
munities. Not only was it possible to support 
these research projects with funds previously 
made available, but no additional fimds Avere 
requested by the National Institutes of Health 
for its influenza vaccine studies, microbiologi- 
cal studies of patients with influenza, or labora- 
tory studies and normal statutory control of 
vaccine production. 

On July 1 the Surgeon General’s weekly 
memorandum to the Secretary’s Special As- 
sistant for Health and Medical Affairs re- 
ported a number of civilian cases in the United 
States that were believed to be Asian influenza, 
although it had not been possible to obtain 
laboratory confirmation of the tentatiA^e diag- 
noses. Influenza diagnostic reagents had been 
shipped to all domestic laboratories in the 
WHO Influenza Program, hoAvever, and im- 
proA’^ement iii the reporting of confirmed cases 
Avas expected. Advices from abroad indicated 
that morbidity and mortality rates were 
unchanged. 

On July 2 officials of the Bureau of State 
Services and the Bureau of IMedical Services 
discussed the iJossibilitj^ of an influenza out- 
break at the International Boj^ Scout Jamboree 
to take place at Valle}' Forge, Pa., July 12-18. 
More than 50,000 Scouts Avere expected from 
all parts of the Nation and abroad. Physical 
examinations AA'ere to be made on arrival, a sat- 
isfactory physician-Scout ratio would exist, and 
as many as 25,000 hospital beds could be fur- 


nished in the vicinity by military, private, and 
Federal CiA'il Defense Administration hos- 
pitals, if an ejAidemic should deA'elop. In ad- 
dition to the Public Health Service, military, 
Scouter, and local civilian plysicians, represen- 
tatives of the State health department, and 
GDC Epidemic Intelligeirce Service officers 
Avere to be on the scene. These precautions 
Avere considered suflicient. During the Jam- 
boree a feAv hundred Scouts Avere hospitalized 
because of upper respiratory infections, but this 
Avas not much moi’e than normal incidence, in 
the opinion of the chief medical officer for the 
encampment, a physician from the PHS Hos- 
pital, Stapleton, N. Y. Confirmed cases of 
Asian influenza Avere largely confined to Scouts 
from California and Louisiana. 

On July 3 the director of the National Insti- 
tute of Allergy and Infectious Diseases AA-as des- 
ignated the “focal point” at the National Insti- 
tutes of Health for hifluenza matters. NIH in- 
fluenza research and licensing responsibilities 
inA'olved the National Institute of Allergy and 
Infectious Diseases, the National Heart Insti- 
tute, the National Institute of Mental Health, 
the National Institute of Neurological Diseases 
and Blindness, the DiA'ision of Biologies Stand- 
ards, the Division of Pesearch Grants, and the 
Clinical Center. 


Confirmed Civilian Cases 

Word came from the California State health 
officer on July 9 that laboratory results indi- 
cated Asian influenza as the cause of an out- 
break of acute respiratory illness that had af- 
fected 200 teen-agers meeting at Davis, Calif., 
late in June. These Avere the first confirmed 
civilian cases of Asian influenza in the United 
States. Another outbreak then under iuA'esti- 
gation involved young people from 43 States 
and 10 other countries Avho had gathered at 
Grinnell, loAva. Asian influenza was later 
proved in the laboratory to be responsible for 
this outbreak also, and it was further estab- 
lished that one of the young people at the Davis 
meeting aftemvard attended the Grinnell 
gathering. 

An assistant to the Surgeon General met with 
officials of the American IMedical Association 
in Chicago on July 9 to discuss recommenda- 
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tions witli respect to influenza that n-ere then 
being drawn up for action by the trustees of the 
association. The activities discussed at this 
meeting and later authorized by the trustees in- 
cluded professional inforination and education 
through the ASIA publications, preparation of 
public information materials (in cooperation 
with the Public Health Service) for use n-hen 
necessary, and standby plans by Slate and 
county medical societies to deal with serious 
epidemics. 

On July 9 the Communicable Disease Cen- 
ter issued the first of a series of weekly reports 
summarizing laboratory information and epi- 
demiological data reported by State health de- 
partments, Epidemic Intelligence Service ofli- 
cers, collaborating influenza diagnostic labora- 
tories, and other sources. 

On July 10 the Service amioimccd establish- 
ment of specifications for mannfacfuve of vac- 
cines containing the Asian strain. On the same 
day the Executive Committee of the Associa- 
tion of State and Territorial Health Officers 
met in 'Washington, D. C., with Service officials. 
Influenza was discussed at length, with the 
Service urging more complete rciiovting from 
local sources and full utilization of laboratories 
foi' definitive diagnosis of tlie disease. The 
health officers agreed that tlio Public Health 
Service and the American Medical Association 
should conduct a vigorous campaign of public 
inforination and Iicaltli education urging im- 
munization against influenza. In the past, in- 
fluenza vaccines had been used, for the most 
part, by large firms for the protection of their 
employees. However, the potential dangers 
accompan 3 'ing a large-scale epidemic, which 
now appeared highlj' probable, made it advis- 
able to stimulate wider use of the only i^reveu- 
tive available. 

On July 11 the Public Healtli Service con- 
solidated recommendations from its bureaus 
and meetings with outside groups and de- 
veloped proposals for furtlier action against 
Asian influenza. These ivere submitted to tlie 
Secretary of Health, Education, and Welfare 
on the following day. 

In Geneva on July 11, during the Fourth In- 
ternational Poliomyelitis Congress, the chief of 
the Enclemoepidemic Diseases Section of the 
World Health Organization called an informal 


meeting of scientists present in Geneva to dis- 
cuss the influenza situation. A useful exchange 
of information ensued. One of the incidental 
results of this meeting was international agree- 
ment that “Asian influenza” was botli a descrip- 
tive and appropriate appellation for the con- 
temporary manifestation of the ancient disease. 

In mid-July two major policy' decisions had 
to be made. Whether to recommend vaccina- 
tion against influenza for civilians was one. 
Medically' it Avas indicated, but the large guanti- 
ties of vaccine that were needed liad never been 
manufactured rapidly. The Surgeon General 
had decided to rely' upon established physician- 
patient relationships for immunization. Ex- 
cept for jmotection of its own patients and em- 
jJoyccs, the Service did not plan purchases of 
vaccine. Jrr these circumstances, could the 
manufacturers produce ami^Ie influenza vac- 
cine? Would they shoulder the attendant 
risks ? 

From July 15 through July' 19, the Surgeon 
General discussed the potential supply of in- 
fluenza vaccine by' telei^lione witli each of the 
licensed manufacturers in turn. They appre- 
ciated the desirability, from the standpoint of 
public liealth, of immunizing as much as one- 
thircl of our poimlation during the fall and win- 
ter, Given the forecasts of the epidemiologists 
and the plans being developed by the Public 
Healtli Service and the American Medical As- 
sociation to meet an emergency, the maiiufac- 
turei's Avere willing to im'est lieaA'ily in the pro- 
duction of influenza vaccine Avithout financial 
assistance from tlie Government. Tims, a 
major administrative issue was resolved, and 
another significant contribution to the Na- 
tion’s licaltli Avas made by the industry. 

The remainuig unanswered question Avas 
Avhetlier to recommend that manufacturers con- 
tinue making the monovalent vaccine then being 
produced solely' to fulfill military contracts or 
to recommend production for civilian use of a 
polyA'alent A'accine including the Asian strain. 
The opinion of the National Institutes of 
Health Avas that a polyvalent vaccine Avas pre- 
ferable from an immunological standpoint, but 
the manufacturers were doubtful of their ability' 
to produce large quantities of an effective poly'- 
valent A'accine in the short time that remained. 
The National Institutes of Health conceded 
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Probable route of Asian influenza virus seeding, as of July 22, 1957. 



that a monovalent vaccine would be preierable 
if the mortality associated with Asian influenza 
were to rise significantly. It seemed prudent 
as well as practical, therefore, to recommend 
a monovalent vaccine of the Asian, strain for 
civilian use after the military needs had been 
met. 

These were the crucial issues; the decisions 
were made by the Surgeon General. It was 
recognized also that these decisions should be 
“hedged” to reduce the adverse effects of rising 
influenza mortality, a possibility that could 
never be excluded. For tliis reason, the Divi- 
sion of Biologies Standards xsrepared a list of 
additional facilities that could pz’oduce influ- 
enza vaccine if the situation became moi’e seri- 
ous. It was believed that a mandatory alloca- 
tion system for vaccine distribution and funds 
for purchase of vaccine and for public immuni- 
zation clinics — all of which would also be neces- 
sary in the event of a grave emergenej^ — could 
be obtained with relative speed if the situation 
ultimately warranted them. 

On J uly 19 key officials of the Public Health 
Service discussed with the Under Secretary of 


Health, Education, and Welfare the plans of 
the Service, the American Medical Associa- 
tion, the State health officials, and the vaccine 
manufacturers to cooperate in an effort to con- 
trol or mijiiroize the expected epidemic 'and to 
utilize the opportunities for research that could 
be foreseen. 

On July 23 the World Health Organization 
sent a circular letter describing the influenza 
situation and suggesting that “coimtx'ies with 
good facilities for large-scale vaccine produc- 
tion should, after satisfying their priority re- 
quirements, make available at the lowest eco- 
nomic price any surplus vaccine for pi'iority 
groups in countries less favorably situated.” 

On July 25 the Division of General Health 
Services was designated tlie “focal point” in the 
Bureau of State Services for information about 
BSS influenza activities. A memorandum 
from the ISTational Institutes of Health of the 
same date reported that vaccine manufacturers 
were obtaining higher yields in terms of CCA 
units as they gained experience with the Asian 
strain, an optimistic report with respect to 
potential vaccine production. A larger out- 
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put or higher potency, or botli, than heretofore 
anticipated now seemed ultimately feasible. 

On July 2G the chairman of the Committee 
on Control of Infectious Disease, American 
Academy of Pediatrics, met with o/liciaJs of the 
Office of the Surgeon General to discuss vac- 
cination against intinenza. 'J'lie Service agreed 
to provide the committee with all relevant in- 
formation as it became available: the commit- 
tee in turn agreed to develop technical advice 
for the guidance of pediatricians with respect 
to vaccination. 

On July 30 the Surgeon General wrote to all 
State and Territorial health officers summariz- 
ing developments in the intiuenza situation and 
advising them of a forthcoming public an- 
nouncement of the Sen-ice campaign to encour- 
age maximum use of influenza vaccine. On 
August 1 a representative group of State di- 
rectors of health education met with the Assist- 
ant to the Surgeon General for Information and 
other ofiicials in AVashington, D. C., to learn in 
detail of the jdans the Service was making to 
onemu-age use of the vaccine when it became 
available. The Public Health Service expected 
a major share of this campaigii to be in the 
hands of the States, with materials and national 
efl’orts provided by the Service. 

On August 2 the Sen-ice issued a statement 
to the pi'oss to launch its campaign of public 
information and health education, and the 
Surgeon General again met Avith the press en 
masse. It was then possible to state that the in- 
fluenza vaccine manufacturei's expected to pro- 
duce about 8 million cubic centimetei-s by 
mid-September, half of which Avould be avail- 
able for civilian use. 

A meeting of representatives of the Armed 
Forces, Veterans Administration, and the 
Public Health Service on August 2 Avas devoted 
principally to the question of influenza A-accine 
dosage. The judgment of the Office of the 
Surgeon General, after reA-iewing studies re- 
ported by military, civilian, and Service in- 
vestigators, Avas that inoculation of 1 cc. of 
monovalent Asian influenza vaccine witli a 
strength of 200 CCA units Avas the most effective 
and practical dosage to recommend. 

On August 6 the Surgeon General reviewed 
the situation in a conference with the Secretary 
of Health, Education, and IVelfare. On the 


next day the Surgeon General and members of 
his immediate staff met Avith a committee repre- 
senting the American Hospital Association to 
discuss the part hospitals could play in the c.are 
of tlic sick in the cA-ent of a serious epidemic. 

Resources Readied for Epidemic 

Tlie Bureau of State Services reported on 
August 9 the first eA'idence of influenza occur- 
ring in epidemic proportions among the general 
popnlatioii; previous outbreaks Avere among 
such “closed" groups as summer camps and 
n.-iA-al A'cssels. On t lie same day the chief of the 
Civilian Health Kcquirements Unit completed 
an .analysis of inventory increases by antibotics 
manufactnrers in anticipation of greater needs 
for treatment of complications of influenza. It 
Avas estimated that from 25 to 40 percent more 
antibiotics than usual would be on hand during 
the fall and that inventories could be further in- 
ci'cased to from 40 to 100 percent aboA-e normal 
requirements AA-itliin 30 to CO days. The Sur- 
geon General recommended to the Office of the 
Sccretai-y of Commerce on August 9 that the 
cx]Aort of Asian influenza vaccine be controlled 
Avhile it remained in short supply. 

On August 12. by individual letters, the Sur- 
geon General asked the vaccine manufacturers 
to cooperate Avith the Public Health Service in 
the maintenance of a A-oluntaiy system of equi- 
table interstate allocations of A-accine so long as 
it remained in short suppl.y. Plans for this sys- 
tem had beeir dcA-eloped the Bureau of 
State Services. All manufacturers agreed to 
cooperate. 

Oil August 13 the Surgeon General called a 
special meeting of all State and Territorial 
liealth officers to consider plans for the preven- 
tion and control of influenza. This action w.as 
taken pursuant to authority contained under 
section 312 of tlie Public Health Service Act. 
Preparations for the meeting on August 27-28 
were a major item of business during the rest 
of the month. 

On the following day, the Public Health Serv- 
ice met with more than 50 repi-esentatives of 
official, voluntary, and professional groups in 
the fields of health, education, and welfare to 
plan cooperatiA-e efforts to deal with the antici- 
pated ej)idemic. Much of the smooth function- 
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ing of the professional groups involved during 
the months ahead and the lack of alarm or 
hysteria on the part of the public may be at- 
tributed to the immediate and continuing re- 
sponse of the national organizations represented 
at this meeting. 

On August 14, also, the Surgeon General 
appeared before the Committee on Appropria- 
tions of the Senate to testify with respect to 
the President’s request for additional funds for 
influenza activities. The committee had be- 
fore it the Supplemental Appropriation Bill, 
1958, which had been passed by the House of 
Representatives. As finally enacted, this bill 
provided $800,000 in additional Public Health 
Service funds: 


Production and distribution of diagnostic 

reagents $225, 000 

Influenza surveillance and laboratory serv- 
ices 385, 000 

Data collection and dissemination 80,000 

Public information and health education 110, 000 


In addition, ti-ansfer to influenza activities 
of $275,001} previously appropriated for com- 
municable disease control was authorized. 
Standby authority was also granted to transfer 
as mudi as $2 million of emergency funds 
available to the Pi'esident. Half was intended 
to defray the expense of calling several hun- 
dred Public Health Service reserve officers to 
active duty for loan to the States if the situa- 
tion should worsen, and half was contemplated 
for ijurchase of medical supplies and equip- 
ment to be made available to States and com- 
munities in the event of a grave emergenc 3 % 
On August 16 Public Health Service staff 
members met with representatives of the 
Army, the Committee on Disaster Studies of 


the National Academy of Sciences-National 
Research Council, tlie University of Pennsyl- 
vania (Pi’oject Big Ben), and the American 
Medical Association to discuss proposals for 
a study of the effects of an influenza epidemic 
on commimity organization and fiuictioning. 
This study was later conducted, primarily by 
the Service. 

On August 21 the Surgeon General for- 
warded to the President’s adviser on pei’sonnel 
his recommendations with respect to influenza 
immunization for Federal employees, which 
had been developed after consulting the Civil 
Service Commission, the Federal Personnel 
Council, and others. On August 2-3 the Bu- 
reau of State Services reported influenza 
among school children in Louisiana and Mis- 
sissippi communities where schools open dur- 
ing the summer before the fall harvest season 
begins. This development was correctly be- 
lieved to foreshadow similar effects after 
schools opened in other communities during 
the fall. 

With the special conference on influenza of 
the Surgeon General with the State and Ter- 
ritorial health officials on August 27-28, tlie 
Asian influenza program of the Service moved 
from its developmental phase into its opera- 
tional period. The relevant information had 
been I'eceived and evaluated, the alternatives 
had been established, the major decisions had 
been made, the individuals and groups in- 
volved had been alerted, the necessary control 
activities had been started in the Service and 
elsewhere, and a campaign of public informa- 
tion and education had begun. A compre- 
hensive account of tlie subsequent activities, 
however, must await a later diarist. 


income Tax Regulations on Medical Deductions 

Internal Revenue Regulations which govern deductions for medical 
and dental expense have been published in the Federal Register, De- 
cember 14, 1957 (22 FR 10054). They are sections 1.213 and 1.213-1 
of title 26 of the Internal Revenue Code of 1954. 

iledical care is defined, a special rule for decedents is spelled out, 
and examples illustrative of the regulations are included. 
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Asian Influenza Surveillance 

ALEXANDER D. LANGMUIR, M. D.. MARIO PIZZI, M. D., WILLIAM Y. TROTTER., M. D., 

and FREDERICK L, DUNN, M.D. 


I ]sr ]Mx\.Y 1957 inimecliiitely after Dr. Maurice 
11. Hillemau, ilien witli (lie Walter Heed 
Army Institute of llesearcli, identilicd iiifiii- 
cuza viruses froju the Houg Kong cj)iclcmic as 
“distinct]}’ different from type A strains pre- 
viously isolated from this country and Europe," 
steps vero undertaken to meet the potential 
threat of an epidemic in the United States. It 
vas anticipated that the nem strain would be 
introduced into this country constantly by 
ti’avelers returning from epidemic areas in the 
Far East. Single sporadic cases would ))rob- 
abl}’ be commonplace among such persons Intt 
difficult to recognize. Localized outbreaks 
among selected highly crowded population 
groups, particularly in the military forces, 
could also bo expected, but no extensive epi- 
demic spread was thought likely until fall. 

All Epidemic Intelligence Service officers and 
all epidemiological personnel of the Communi- 
cable Disease Center, both at headquarters and 
in the field, were alerted for fii’st priority duty 
in the investigation of influenza and influenza- 
like disease cases and outbreaks. During June 
few reports of cases ivere received, and these 
largely concerned personnel on military bases 
and ships. The first outbreaks appeared, sur- 
prisingl}’, among the crews of several destroyers 
at Newport Naval Station, K. I. In mid-June 
sharp outbreaks ocem-red among Nai’y recniits 
in San Diego and Army recruits at Fort Ord, 
Calif. At the end of June, an outbreak de- 


The authors are all with the Epidemiology Branch, 
Communicable Disease Center, Public Health Serv- 
ice, xuhere Dr. Langmuir is branch chief and Dr. 
Pizzi, chief of the Surveillance Section. Drs. T rotter 
and Dunn are both in the Influenza Surveillance 

Unit. 


veloped among high school girls at a conference 
on the caiujius of the University of California 
School of Yeterinaiy Medicine at Davis, Calif. 
A nurse ejiidemiologist witli the Communicable 
Disease Center jiarticipated with California 
State health officials in the investigation of this 
outbreak. 

From June 28 to July 3 an outbreak of influ- 
enza appeared in Grinnell, Iowa, at a IFest- 
minster Fellowship Conference, which was at- 
tended bj’ 1,680 delegates from more than 40 
States and 10 foreign countines. A delegation 
of more tlian 100 students from California, at 
least one of wliom liad been exposed at the 
Davis conference, developed influenza en route 
and clcarl}- introduced it to the other delegates. 
IWicn this conference was disbanded, the infec- 
tion was carried to all parts of the country. It 
was evident b}’ this time, however, that the in- 
fection was being seeded in manifold wa3’S. 

In the earl}’ part of July, it became apparent 
that the routine morbidity reporting channels 
from the States to the National Office of Vital 
Statistics were not sufficient to handle the 
stcadil}’ increasing load of detailed reports. 
Accordingl}’, the Influenza Surveillance Unit 
was formally established in the Communicable 
Disease Center for the purpose of supplement- 
ing, but in no way replacing, the regularly es- 
tablished functions of the Ahational Office of 
Vital Statistics. This siuweillance unit was de- 
signed along lines similar to those initiated for 
the poliomyelitis surveillance reports in 1955. 
From its inception, the Influenza Surveillance 
Program was a joint undertaking of the Epi- 
demiology Eranclj, with all of its Epidemic In- 
telligence Service officers and field personnel re- 
porting continually and in detail, and the Jies- 
piratory Disease Unit of the Virus and Kick- 
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pttsiil Section of the Laboratory Branch, with 
its rapidly expanding sj’stem of collaborating 
influenza diagnostic and reference laboratories. 

The information from these extensive sources 
was consolidated with the large amount of data 
reported directly to the ISTational Office of Vital 
Statistics from the States and military services. 
Lengtliy reports were prepared weekij' and dis- 
tributed to all State health officers, State labora- 
tory directors, State epidemiologists, and many 
others having interests or responsibilitj^ in the 
study and control of influenza. Tlie first of 
these reports was published July 9, 1957. 

Nationwide Spread 

During July, Asian strain influenza was dis- 
seminated widel}"^ through the countiy. Out- 
breaks occurred chiefl}’’ in closed population 
groups such as children’s camps and military 
installations. California camps were most 
heavily affected. 

From July 11 to 18 an International Boy 
Scout Jamboree held at Valley Forge, Pa., 
was attended by a total of 53,000 Scouts 
and leaders from everj' State and from sev- 
eral foreign countries. At the beginning of 
the encampment tliere was evidence of influenza 
among Scouts from Sacramento, San Francisco, 
and I^s Angeles, Calif., and from Louisiana 
and Puerto Pico. En route to the Jamboree, 
when the Scouts were in close contact for ex- 
tended ijeriods of time, manj" became ill. Lab- 
oratory studies have since demonstrated that 
their disease was Asian influenza. During the 
encampment many additional cases occurred 
among contacts of the originally involved 
groups, but no large epidemic developed in 
the camp. Three Epidemic Intelligence Serv- 
ice officers were stationed at Valle}' Forge to 
gather basic epidemiological and laboratory 
data. Additional cases occurred among Scouts 
on the way home, although again most of 
these were in the California and Louisiana con- 
tingents. 

In the latter part of July, a number of 
new outbreaks occurred in childrens camps 
tlu'ougliout tlie country. Most of tliese could 
liave been related either to the Boy Scout Jam- 
boree or to other previously known outbreaks. 
There was very little evidence of coimmmity- 


wide outbreaks afl’ecting children and adults 
during July. 

Influenza continued to appear in sporadic 
fashion during August. Certain incidents in- 
creased its spread and gave warning of future 
developments. Migrant workers, exchange stu- 
dents, Scouts, and otliers continued to dissemi- 
nate the disease. However, during early 
August a major communitywide outbreak oc- 
curred in Tangipahoa Parish, La. It was 
readily apparent that this outbreak was related 
to tlie opening of summer school sessions in this 
rural area where children were requii’ed to work 
at the harvest later in the season. Spread from 
school chikb-en to other members of families 
was clearly demonstrated. Shortly afterward, 
nearby New Orleans began to experience the 
fii-st major urban outbreak. These outbi-eaks 
were investigated by Dr. J. D, Martin of the 
Louisiana State Department of Health and two 
members of the Epidemic Intelligence Service. 
The belief that a nationwide epidemic might 
well begin with tlie general opening of public 
schools was further suppoited when several 
Mississippi counties also experienced commu- 
nitywide outbreaks originating in schools that 
reopened in mid- August. 

By late xVugust there was no longer any doubt 
that a major nationwide influenza epidemic 
could be expected. F or this reason, the Surgeon 
General of the Public Health Service called 
members of the Association of State and Terri- 
torial Health Officers to a special meeting on 
influenza to be held August 27 and 28. The pur- 
pose of this meeting was to review the influenza 
situation, to consider methods of control, and 
to coordinate all health activities to this end. 
One recoimnendation of the meeting I’esulted 
in a broadening and intensification of the CDC 
influenza surveillance activities. It was rec- 
ommended that the States (a) adopt a program 
of epidemic reporting first by counties to the 
States and from them to the Public Health 
Service; (&) adopt a standard method of 
gathering and reporting information on out- 
breaks; and (c) sample absentee rates in 
selected schools and industries. 

To facilitate this reporting by the States, the 
Communicable Disease Center designed a set 
of five forms. One of these was to be used 
for influenza reporting to the National Office 
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of Viliil Statistics and to the Center^ and the 
others were to aid Slates in colleclinjr data. On 
September 17 instructions and samples of each 
form were attached to the intluenza surveillance 
report and sent to each Slate health oiliccr, 
along with blanks for obtaining additional 
forms. A])proximately 10,000 forms were 
mailed to tlie Slates to initiate tlieir reporting 
S 3 -stems, and im additional -l.o.OOO have been 
sent to them since then in response to direct rc- 
qiiests. Information gained from these forms 
has made it possible to estimate the geographic 
S})read of the disease through the States. 

In earlj' September, as schools and colleges 
began to o)ien, the number of intluenza out- 
I)rcaks increased greatlj’. llcports of new i>i- 
iroductions of the disease lu’ Mexican migrant 
laborers and foreign students continued. Com- 
munity wide epidemics spread further in (he 
lVIississii>pi'Louisiana region. Intluenza vac- 
cine was now being released in quantitj’, and 
weeklj* production and release figures were in- 
cluded in the surveillance report. In order to 


measure the ell'ects of influenza precisely, 
Aveokly analj’ses were prepared of excess mor- 
tality from influenza and pneumonia in lOS 
major United States cities (fig. 1). Shortly 
after the fii’.«t release of vaccine, reports began 
to appeal’ of nonallergic vaccine-associated 
deaths. Prompt investigation of these reports 
showed them to be poorly substantiated, and 
f liis fact was noted in the surveillance reports, 
During the month of September, many Epi- 
demic Intelligence Service officers participated 
in studies of local epidemics in order to de- 
termine further tlie behavior of the disease. 
Epidemic Intelligence Service ofiicers also par- 
ticijiated with the GDC Laboratory Branch in 
studies of vaccine efl'ectiveness at Atlanta 
Federal Penitentiary and conducted studies of 
vaccine reactions in various population groups. 
Early in October excess influenza and pneu- 
monia mortality began to rise in the IVest 
South Central division, and by tlie end of the 
month the Xatiou as a whole was clearly experi- 
encing increased deaths. I ohmtary reporting 


Figure 2. Localized outbreaks and counfywide epidemics of Asian influenza, through 

October 27, 1957. 



118 


PiiWic Healtli Reports 



Figure 3. Geographic spread of Asian influenza, by county, through December 2, 1 957. 



of detailed influenza case histories resulted in a 
collection of valuable information regarding 
deaths and complications. This information 
was interpreted and published in the influenza 
surveillance reports to aid in treatment and 
stimulate further investigations. On October 
15, through cooperation with certain corpora- 
tions, it was possible to present industrial 
absentee data for 36 major United States cities. 
Several cities showed significantly increased 
absenteeism early in October, and most cities 
were a fleeted before November. By this time 
influenza had reached at least 20 percent of the 
counties, and the county map (fig. 2) was be- 
ginning to lose its significance as an indicator 
of incidence. At this time effort to distinguish 
localized outbreaks from coimtywide epidemics 
was discontinued, and a new map was made to 
show simple geographic spread by counties 
(fig. 3). 

A further measure of the epidemic was pro- 
vided by the U. S. National Health Survey as 
preliminary data which the Influenza Surveil- 
lance Unit was pennitted to publish. F rom all 
the available methods of measurement, it was 


apparent that the epidemic was reaching a peak 
earty in November, and by late November 
mortality, absenteeism, and new cases appeared 
to be on the decrease. 

Despite the decline of the epidemic in late 
November 1957, the surveillance program con- 
tinued in force because of the possibility of a 
second epidemic wave. The surveillance group 
continued its efforts to describe the epidemic 
and to define those areas in need of immediate 
or retrospective study. 

Discussion 

Although much data remain to be gathered, it 
is alread}' possible to give a general picture of 
the 1957 epidemic as obtained through sur- 
veillance methods. Morbidity has been high, 
with clinical cases in apjoroximately 25 percent 
of the population. But the mortality has been 
relatively low, in the range of 7,000 excess 
deaths from pneumonia and influenza. Thei'e 
has beei\ no evident change in the severity of 
the cases with the progress of the epidemic, 
although it was possible to define certain special 
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risk groups such as pregnant ■women and per- 
sons 'with chronic cardiac and respiratoiy con- 
ditions. The present epidemic will probably 
result in more deaths than the A.' mfluenza 
epidemic of 1953 and may eventually prove to 
be more severe than tlie A epidemic of 1943. 
Hovrever, it is in no -way comparable to the 
pandemic of 1918 and is less severe as measured 
by mortality than nine epidemics that have 
occurred since 1920. There has been a rather 


consistent pattern of initial involvement of 
high scliool children, followed by spread to 
elementary school children and adult popula- 
tions. Industrial absenteeism increased a feu- 
days before excess mortality rose in a given ur- 
ban community. Many deaths have occurred in 
the older age groups and in the debilitated. 
Staplydococcal pneumonia has been a prom- 
inent cause of death, although nonbacterial 
pneumonia has resulted in many deaths. 


Sure Cures, 1918 

“The present epidemic has given rise to the 
publication of numerous ‘sure cures’ and meth- 
ods more or less plausible to tlie lay mind. 
The advocates of some of these have addressed 
long communications to Secretary McAdoo, to 
Surgeon General Blue, to the War Department, 
or other Government agencies. Hundreds of 
them have •^vritten to editors of newspapers. 
In general the suggestions fall into several 
groups. 

“First comes the individual ivho has a spe- 
cific remedy, the formula of -which he is ready 
to give to the world for a price. One such 
writer reminds the Surgeon General of the mil- 
lion dollars tliat Congress has appropriated for 
combating influenza, and offers to sell his se- 
cret for ‘a reasonable sum.’ 

“Next comes the person with the pseudo- 
scientific treatment, sometimes ‘isotonic sea 
water,’ sometimes ‘ozono therapy,’ and again 


‘harmonic vibrations.’ One such ivrifer, well 
knotvn to the Ne^v York health authorities, ad- 
dressed the Surgeon General from his present 
residence, the State Hospital for the Insane. 

“The list might be continued, but the sug- 
gestions are largely variations and repetitions 
of what has already been cited. 

“The United States Public Health Sen-ice 
urges the public to remember tliat there is as 
yet no specific cure for influenza, and that 
many of the alleged ‘cures’ and remedies now 
being recommended by neighbors, nostrum 
vendors, and others do more harm than good. 
The chief reliance must be on fresh air, nutri- 
tious food, plenty of ivater, cheerful surround- 
ings, and good nursing. If any specific hke a 
vaccine or serum is found to have value die 
Public Health Sendee will give the matter wide 


publicity.” 

— Public Health Reports, November 8, 1918. 
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U. S. National Health Survey 


Data on Acute Upper Respiratory Diseases 

G. St.J. PERROTT and FORREST E. LINDER 


I N AN misclieduled but iDropitious develop- 
ment, tlie U. S. National Health Survey is 
publishing current statistics -which, in a tan- 
gential -way, contribute notably to the aggre- 
gate of information on the influenza epidemic. 

The data, the first to come from the new 
survey program, add several dimensions to the 
body of knowledge on coimnunicable diseases. 
They come directly from a source we have not 
previously been able to tap on a national scale : 
the people affected by the diseases. They per- 
mit an association of incidence and prevalence 
with age and with two criteria of severity: 
bed disabilit}' and medical attendance. They 
provide a base for measuring the social and 
economic cost of the acute upper respiratory 
infections, including influenza. 

The National Health Survey is not set up as 
an epidemic reporting system. Rather, it is 
designed to provide a continuing source of 
fundamental statistical information on the 
health of the American people in relation to 
important demographic, medical, social, and 
economic characteristics. This it will do in a 
series of reports which will begin to appear 
later in 1958. These reports will be based on 
data accmnulated over one or more calendar 
quarters. 

One part of the National Health Survey is a 
continuing household interview survey of a rep- 
resentative sample of the population, and it is 

Mr. Perrott is chief of the Public Health Service’s 
Division of Public Health Methods, in which is lo- 
cated the U. S. National Health Survey. He was 
director of the national health survey conducted in 
1935-36, the last previous effort to collect compre- 
hensive health data nationwide. Dr. Linder is direc- 
tor of the U. S. National Health Survey. 


this project that has provided current statistics 
on acute upper respiratory diseases. The house- 
hold interview phase has been under way na- 
tionwide since July 1, 1957. 

Background 

Household interviewing is continuous in or- 
der to increase accuracy, improve efficiency, 
and permit accumulation, over various ]3eriods 
of time, of data necessai-y for study of different 
health problems. Partly because budgetary 
considerations do not permit a sample suffi- 
cientli’’ lai’ge to yield current estimates for 
items of low incidence or prevalence, it was not 
contemplated that tabulations b}' week or month 
would be made. However, when it appeared 
that in the fall of 1957 influenza-like diseases 
would reach a higher than usual level of fre- 
quency, the survej^ staff decided to investigate 
the possibility that the household interview data 
would yield useful current information about 
these diseases. The investigation took the form 
of a special tabulation of the weekly receipts of 
household interview schedules which showed 
acute upper respiratory diseases severe enough 
to cause 1 or more daj^s of bed disability. 
(Roughly, the diseases included ai-e Interna- 
tional Statistical Classification categories 470- 
493 and 600 and also a special category for 
“virus” not otherwise specified.) 

Tlie household interviewing is conducted for 
the Public Health Service bj’^ the Bureau of the 
Census, which designs and selects the sample 
and processes the data in accordance with spec- 
ifications established by the Service. The inter- 
viewing is done by trained laj' intervie-wers, and 
the sample interviewed each week is re^Dre- 
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risk groups such as pregnant u’omen and per- 
sons -vrith chronic cardiac and respiratoiy con- 
ditions. The present epidemic -will probably 
result in more deaths than the A' influenza 
epidemic of 1953 and may eventually prove to 
be more severe than the A epidemic of 1943. 
PIoAvever, it is in no waj' comjjarable to the 
pandemic of 1918 and is less severe as measured 
by mortality than nine epidemics that have 
occurred since 1920. There has been a rather 


consistent pattern of initial involvement of 
high school children, followed by spread to 
elementary school children and adult popula- 
tions. Industrial absenteeism increased a few 
dajm before excess mortality I'ose in a given ur- 
ban commimity. Many deaths have occurred in 
the older age gi-oups and in tlie debilitated. 
Staphylococcal pneumonia has been a prom- 
inent cause of death, although nonbacterial 
pneumonia has i-esulted in many deaths. 


Sure Cures, 1918 


“The present epidemic has given rise to the 
publication of numerous ‘sure cures’ and meth- 
ods more or less plausible to the lay mind. 
The advocates of some of tliese have addressed 
long communications to Secretary McAdoo, to 
Surgeon General Blue, to the War Department, 
or other Government agencies. Hundreds of 
them have written to editors of newspapers. 
In general the suggestions fall into several 
groups. 

“First comes the individual iv’ho has a spe- 
cific remedy, the formula of n’hich he is ready 
to give to the ^vorld for a price. One such 
writer reminds the Surgeon General of the mil- 
lion dollars that Congress has appropriated for 
combating influenza, and offers to sell his se- 
cret for ‘a reasonable sum.’ 

“Next comes the person ivith the pseudo- 
scientific treatment, sometimes ‘isotonic sea 
■water,’ sometimes ‘ozono therapy,’ and again 


'harmonic vibrations.’ One such ■»mter, well 
known to tlie New York health authorities, ad- 
dressed the Surgeon General from his present 
residence, the State Hospital for the Insane. 

“The list might be continued, but the sug- 
gestions are largely variations and repetitions 
of what has already been cited. 

“The United States Public Health Sendee 
urges the public to remember that there is as 
yet no specific cure for influenza, and tliat 
many of the alleged ‘cures’ and remedies now 
being recommended by neighbors, nostrum 
vendors, and others do more harm than good. 
The chief reliance must be on fresh air, nutri- 
tious food, plenty of ■water, cheerful surround- 
ings, and good nursing. If any specific like a 
vaccine or serum is found to have value tlie 
Public Health Service will give the matter iridc 


publicity.” 

— Public Health Reports, November 8, 1918. 
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responding ronglily to the 4 calend.ar months 
of July, August, September, and October. 

Although the number of cases in the sample 
during July and August was quite small and the 
errors of sampling are therefore relatively high, 
the frequency distributions in table 2 point to 
an increase in the length of bed-stays during 
October as compared with earlier months. For 
example, the percentages of cases resulting in 
3 or more days in bed were about 46 in July, 
42 in August, 44 in September, and 56 in 
October. 

For the Avhole of the 17-week period from 
June 30 to October 26 only about 1 case in 8 
kept the person in bed for a Aveek or more. This 
seems to confirm evidence from many other 
sources that the great majority of the cases 
during this period Avere mild. 

Age Variations 

Acute upper respiratory diseases causing 1 
or more days of bed disability occurred more 
frequently among children and adolescents than 
among adults during the entire 4-month period. 
As shoAvn in figure 2, the weekly rate of occur- 
rence of neAV cases per 1,000 population was 
highest for the age group 5-19 years, somewhat 
lower for the age group 0-4 years, and lowest 
for the two age groups over 20 years old. 

Although tlie average rate of occurrence of 
acute respiratory diseases for the 4-montli 
period varied Avith age, little difference is found 

Table 2. Acute upper respiratory diseases ^ in- 
volving 1 or more days in bed: percentage dis- 
tribution of new cases by length of time in 
bed. United States, June 30-October 26, 1957 


■Period of onset 


Number of 
days in bed 

June 

30- 

Oct. 

20 

June 

30- 

Aug. 

3 

Aug. 

4- 

Aug. 

31 

Sept. 

1- 

Sept. 

28 

Sept. 
29- 
i Oct. 
20 

All cases. 

100 

100 

100 

100 

100 

1-2 

48 

54 

59 

55 

44 

3-0 

38 

30 

30 

32 

42 

7 or more 

13 

10 

12 

12 

14 


‘ IncludinK also influenza, pneumonia, .and other 
similar conditions. 


Figure 2. Acute upper respiratory diseases ^ in- 
volving 1 or more days in bed: average num- 
ber of new cases per week per 1,000 persons, 
by age group. United States, June 30-October 
26, 1957. 



’Including also influenza, pneumonia, and other 
similar conditions. 

among the rates for the different age groups 
during July and August. The rates of occur- 
rence for the four age groups are all quite Ioav 
and similar in size (table 3). Although these 
rates may appear to vary inA’^ersely with age, 
care should be taken in inferring from these 
data any differences betAveen the age groups 
for the July- August period, since these low 
rates are subject to relatiA'ely large sampling 
errors. 

During October the age differences Avere 
marked. The aA'erage weekly rate of occur- 
rence of new cases was highest for the age group 
5-19 3^ears, AA’hich had a weekly rate of 111 
cases per 1,000 persons. The 0—4 j’^ear age 
group Avas next, with a Aveekly rate of 62 cases 
per 1,000 persons, Avliile the two older age groups 
had the loAvest rates, 41 for the age group 20-64 
years and 21 for the age group 63 years and 
above. It should be noted that the age group 
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Table 1. Acute upper respiratory diseases ^ in- 
volving 7 or more days in bed: number of new 
cases and average number of persons in bed 
each day, by week. United States, July 1- 
December 74, 7957 


Week 

New c.ases 
involving 

1 or more 
days in bed 
f thousands) 

Average 
number of 
persons in 
bed each day 
( thousands) 

June 30-Julv 6 

1, 105 

319 

July 7-13 

S46 

311 

July 14-20 

578 

253 

July 21-27 

1,203 

.342 

July 28- Aug. 3 

1, 264 

425 

Aug. 4-10 

955 

339 

Aug. 11-17 : 

1, 181 

447 

Aug. 18-24,^ 

1, 758 

675 

Aug. 25-31 

2, 159 

654 

Sept. 1-7 

1, 819 ! 

651 

Sept. 8-14 

2,279 

856 

Sept. 15-21 1 

4, 487 1 

1, 152 

Sept. 22-28 

3,952 

2,094 

Sept. 29-Oct. 5 

7, 773 1 

2,845 

Oct. 6-12 : 

9, 712 

4, 551 

Oct. 13-19 1 

11, 933 

5, 699 

Oct. 20-26 

11, 033 

i 5, 665 

Oct. 27-Nov. 2 1 

9, SOS 

6, 372 

Nov. 3-9 

8, 297 

5, 263 

Nov, 10-16 

t 5, 648 

3, 389 

Nov. 17-23 

1 5. 305 

2,867 

Nov. 24-30 

! 3, 339 

2,518 

Dec. 1-7 

' 4.271 

2, 276 

Dec. S-14 

3, 667 

1, SS6 


J Including also influenza, pneumonia, and other 
similar conditions. 


timi of stay in bed to increase slightly as the 
epidemic progressed. 

A ratlier startling aspect of these national 
figures on acute upper respiratory disease 
cases is the size of the numbers. Two things 
must be borne in mind in this connection. 
First, the statistics relate to tlie entire civilian 
population of the country, approximately 168 
million in number; and, second, the estimates 
relate to some of the commonest ailments that 
mankind is heir to, as well as Asian influenza. 
In any winter, colds, sore throats, acute bron- 
chitis, and similar conditions will probably af- 
fect a very sizable portion of the population, 
many of them more tJiaii once. Since these 
data* from the National Health Survey are 
available for the first time this winter, there 
is no waj’ of measuring the extent to which 
the number of respirafory cases was higher 
than usual. Nevertheless, it is an impressive 
fact that on approximately lO-l million occa- 


sions between June 30 and December 14 peo- 
ple took to their beds for a day or more be- 
cause of illnesses of this type. 

Wliat fi’action of these cases were influenza 
of the Asian strain? The National Health 
Surve}’- household interviews yield no reliable 
data on this point. However, they provide 
the basis for interesting speculation on related 
matters. For example, if tliere is evidence 
from other sources that m percent of the upper 
respiratory disease cases during this period 
were Asian influenza, the survey results would 
suggest that by December 14 approximately 
0.62® pex'cent of the entire civilian population 
of the country liad acquired some natural im- 
munity to the Asian strain. 

During this same 24:-week period acute up- 
j>er respiratory diseases accounted for about 
363 million days of illness in bed. Tlris total 
is equivalent to 994,000 pei-son-years lost from 
usual activities, such as work, liousekeeping, 
or school, and it does not include days of re- 
duced activity when the person was incapaci- 
tated hut did not go to bed. Using sucli data 
it would be possible on the basis of various 
plausible assumptions to make estimates of tlio 
monetary loss to tlie economy as a result of 
the upper respiratory diseases in an epidemic 
winter. 

Length of Stay in Bed 

The data on length of stay in bed tallied 
from the National Health Survey question- 
naires provided a measure of the severity of 
cases of acute upper respiratory diseases. This 
information lias to he treated with caution, how- 
ever. siirce the bed stay for some of the cases 
had not terminated at the beginning of the 
intei'viewing week. In order to deal 
with easc.s likely to be complete, analysis of 
lensth of stay in bed is restricted to cases that 
began during the seeoiul week before the veek 
of interview. Since these eases began at least 
7 davs before the end of the 2-week period, 
cases requiring le.ss than T days in bed were 
complete. The most tiiat can he said about 
the length of time in bed for the other cases 
is that it was 7 clays or more. Table 2 shows 
the frequency distribution of length of stay 
in bed for ca.se.s .starting during -1 periods cor- 
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Table 5. Acute upper respiratory diseases ^ in- 
volving 1 or more days in bed: number and 
percentage of cases which were medically at- 
tended among all new cases, by date of occur- 
rence, United States, June 30-October 26, 
1957 


Time of occurrence 

Js'CAv cases 
(thousands) 

Medically 

attended 

(tho7isands) 

Percent 
inedi- 
callj' at- 
tended 

June SO-Oct. 26. 

64, 037 

32, 991 

52 

June 30-July 20 

2, 529 

1, 629 

64 

July 21-Aug. 3 

2, 467 

1, 696 

69 

Aug. 4-17 

2, 136 

1, 305 

61 

Aug. 18-31 

3, 917 

2, 260 

58 

Sept. 1—14 

4. 098 

1, 889 

46 

Sept. 15-28 

8. 439 

3, 477 

41 

Sept. 29-Oct. 12 

17, 485 

8, 323 

48 

Oct. 13-26 

22, 966 

12, 412 

54 


‘ Including also influenza, pneumonia, and other 
similar conditions. 


M’ere similar and relatively low for each of the 
age groups. During October, however, sub- 
stantial differences between the age groups oc- 
curred. For the age group 5-19 years, the av- 
erage number of persons in bed each day was 51 
per 1,000 persons, more than twice the figure for 
ail}' of the other age groups. Almost one-half 
of the total number of bed-days of disability 
that occurred during October were experienced 
by persons in this age group, although, as was 
mentioned previously, the age group constitutes 
onl}’' one-quarter of the countiy’s population. 

Medical Attendance 

In the household interviewing project of the 
Xational Health Surve}’, medicallj’^ attended 
cases are those for which a doctor was consulted 
at home, at work, at the physician's office, in a 
clinic, or over the telephone. 

Table 5 and figure 3 show, by date of occur- 
rence, the loroportion of cases that Avere med- 
ically attended among all new cases of upper 
resi)iratory conditions causing bed disabilit3^ 
During early and middle summer, Avhen the 
frequenc}' of these conditions Avas Ioav, the 
proportion medicallj’ attended was around GO 
to 70 ]Aercent. The proportion decreased to 
about 40 percent in late September and then 
turned iqiAvard to about 50 percent in October, 


AA'hen the rep)orted frequency of bed cases of 
acute respiratory conditions Avas at a peak. 

For the entire period the pi-oportion of med- 
ically attended cases Avas higher for the A'ery 
jmung and for persons OA^er age Go years than 
for persons in the school or working ages. The 
proportion of cases medically attended de- 
creased in September and increased in October 
Avithin each age group as Avell as in the total 
population (table 6). 

During the period of this report there AA'ere 
undoubtedly changes in the prop)ortions of the 
A'ai-ious types of conditions reported under the 
broad categorj' of acute upper respiratory con- 
ditions. This, together Avith changes in the 
volume of acute conditions, is probably reflected 
in the observed pattern of medical attendance. 
There are no comparable data for previous 
jmars, and the reason for the pattern of medical 
attendance seen here is a matter of conjecture. 

Figure 3. Acufe upper respiratory diseases ^ in- 
volving 1 or more days in bed: percentage of 
cases which were medically attended among 
all new cases, by date of occurrence. United 
States, June 30-October 26, 1957. 



DATE OF OCCURRENCE 

’Including also influenza, pneumonia, and oilier 
similar conditions. 
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Table 3. Acute upper respiratory diseases ^ in- 
volving T or more days in bed: average num- 
ber of nevi/ cases per week and average num- 
ber of new cases per week per 1,000 persons, 
by time period and age group. United States, 
June 30-October 26, 1957 


Time period and age group 

Average 
number of 
new cases 
per week 
(thousandsj 

Average 
number of 
new cases 
per week 
per 1,000 
persons in 
age group 

Jane SO-Oci. 26 



All ages 

3, 927 

23 

0-4 

534 

28 

6-19 

1, 797 

40 

20-64 

1, 460 

16 

65 and over 

136 

9 

Jttnc SO- Aug. 81 



All ages 

1, 243 

7 

0~4 

279 

15 

5-19 

406 

9 

20-64 

517 

G 

65 and over 

40 

3 

Sepl. 1- 2S 



All ages._ 

3, 181 

19 

0-4 - 

3S5 

20 

5-19 

1, 490 

33 

20-64 

1, 154 

13 

65 and over.. 

152 

10 

Sept. 29-Oct. 26 



All ages 

10, 135 

00 

0-4- - - 

1, 198 

62 

5-19 

4, 936 

III 

20-64 

3, 084 

41 

65 and over 

317 

21 


' Including also influenza, pneumonia, and other 
similar conditions. 


5-19 years not only had the highest rate of oc- 
currence but also accounted for a substantial 
proportion of the total number of cases. Al- 
though this age group represents only 25 percent 
of the total population of the countiy, it ac- 
counted for almost 50 percent of the total new 
cases that occurred during October. 

The relationship between age and days spent 
in bed due to acute respiratory diseases pre- 
sents a pattern similar to that shown by tlie 
relationship between rate of occurrence and 


age. During the 4-month period the average 
number of persons in bed each day per 1.000 
population was higher for children and adoles- 
cents than for adults (table 4) . The age group 
5-19 years had the highest rate, 17 persons in 
bed per day jaer 1.000 persons. The age group 
0-4 years had a rate of 10 per 1,000 pei-sons, 
while the age groups 20-64 and 65 and above 
had lower rates of 7 and 5, respectively. 

During July and August the average num- 
bers of persons in bed per day per 1,000 persons 


Table 4. Acute upper respiratory diseases ^ in- 
volving 1 or more days in bed: average num- 
ber of persons in bed each day and average 
number of persons in bed each day per 1,000 
persons, by time period and age group, United 
States, June 30-October 26, 1957 


Time period and age group 

-Average 
number of 
persons 
in bed 
each day 
(thoumids) 

.•Vverage 
number of 
persons in 
bed each 
dav per 

b'ooo 

persons in 
age group 

June SO-Oct. 26 

All ages.-- i 

‘ 1, 714 

10 

0-4 

201 

10 

5-19 

20-64 

65 and over 

778 

655 

SO 

17 

7 

6 

June SO-Aiig. SI 


1 

All ages - 

407 

3 

0-4 . - 

93 

5 

5-19 - 

148 

A 

20-64 

201 


65 and over j 

25 


Sepl. 1-2S 1 



All ages 1 

1, 281 ! 

s 

0-4 ; 

145 ! 

8 

5-19 

505 1 

lo 

20-64 i 

i 

5 

0 

05 and over , 

92 1 


Scpl. 29-Oct. 26 


A]} ages. 


I. 081 


2S 


0-4 

5-19 

20-G4 

G5 and over 


174 
2. 27! 
1, 750 
ISl 


I 


> Including also influenza, pnenmonia, .and 
similar conditions. 


25 

51 

19 

12 


othir 
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Influenza Vaccine 


JOSEPH E. SMADEL, M.D. 


A MOTHER significant episode in the mass 
imm-unization of a large civilian popula- 
tion occurred during the Asian influenza epi- 
demic. The acceptance of the current influenza 
vaccine program by laymen, physicians, and 
public health officials undoubtedly was favor- 
ably influenced by the highly successful cam- 
paigns for immunization against poliomyelitis- 
On the other hand, the development of Asian in- 
fluenza vaccine and the production of almost 50 
million ml. of this vaccine during the 7 months 
after the newly isolated viral agent was first 
brought to this country represent a remarkable 
feat which could have been accom]flished only 
because of the enormous experience gained 
through the extensive study of influenza during 
tlie past two decades. 

Dr. Thomas Francis and his associates of the 
Commission on Influenza of the Armed Forces 
Epidemiological Board have been outstanding 
leaders in the extended studies of influenza and 
in tlie development and demonstration of the 
efficacy of influenza vaccines (7). Following 
the pattern developed by the commission, the 
Army Medical Department and the Public 
Health Service created a series of influenza 
watch laboratories to assist in providing 
prompt and accurate information on the oc- 
currence and spread of influenza. These watch 
laboratories have since been integrated with the 
World Health Organization's system wliich 
now encircles the globe (2). 

Dr. Smadel is an associate director. National Insti- 
tutes of Health, Bethesda, Md. This paper is based 
on comments at a symposium on Asian influenza 
held by the American College of Preventive Medi- 
cine and the health officers' section at the 1957 meet- 
ing of the American Public Health Association in 
Cleveland, Ohio. 


A little-known experiment undertaken by 
American influenza investigators and the vac- 
cine producers several years ago provided ad- 
ditional background for the work in 1957 with 
Asian influenza vaccine. In 1951 England ex- 
perienced a moderatelj" severe outbreak of in- 
fluenza, which was considered a possible hazard 
to the United States. It was decided to deter- 
mine how quickly the British A’irus could be 
imported and analyzed for antigenic composi- 
tion, and incorporated into a vaccine, if it were 
found to be different from the eaxdier strains of 
influenza virus. Accordingly, at the height of 
the epidemic in Liverpool, British colleagues 
supplied a strain which was flown to the United 
States and promptlj' distributed to the labora- 
tories at Walter Eeed Army Institute of Re- 
search and the National Institute of Allergy 
and Infectious Diseases, Public Health Service. 
The institute, in turn, sent samiiles to the influ- 
enza vaccine manufacturers. The self-imposed 
pi-oblem of the various laboratories was to pro- 
duce 1 liter of vaccine of acceptable potency, 
sterility, and safety in the shortest possible 
time. The two Government laboratories ac- 
complished their task before the end of 3 weeks 
and the biologic houses shortly thereafter. 
Tlie various workers recognized the portent of 
their achievement but realized that many fac- 
tor had been in their favor and that similar 
success might not be regularly attained. 

Development of Asian influenza Vaccine 

The present influenza vaccine program must 
make obeisance to each of the earlier develop- 
ments described above. Using the watch lab- 
oratory organization, the Army Medical De- 
partment isolated the Asian influenza virus 
from patients in the Far East in late April. 
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Table 6. Acule upper respiralory diseases ^ In- 
volving 1 or more days in bed: percentage of 
cases which were medically attended among 
all new cases, by month of occurrence and 
age, United States, Joly-October 1957 


Month 

Age group 

All 

ages 

0^4 

5--19 

i 

^ 20-64 

i 

1 65 and 
! over 2 

Juiy-Oetober j 

52 j 

59 j 

1 1 

48 j 

58 

July and August 

62 

71 

69 i 

53 

57 

September 

43 

52 j 

43 

39 1 

45 

October 

51 

65 ! 

51 

49 1 

65 


1 Including also influenza, pneumonia, and other 
similar conditions. 

2 Figures for persons 65 and over are based on small 
numbers of cases in any given month and should be 
interpreted v<-ith. caution. 

It is possible tbat part of the increased volume 
of new cases in September is due to a normal 
seasonal increase in nainor respiratory condi- 
tions for which naedical attention is seldom 
sought. The October increase in the percentage 
of cases attended by a physician may result from 
the relatively heavier impact of influenza and 
an accompanying increase in severity, indicated 
by the longer stay in bed. 

It is noteworthy that the lower proportion of 
cases which were medically attended in the 
latter half of the reporting period does not 
imply a decreased total volume of medical care. 
In the last 2 weeks of October there were about 
12.4 million medically attended cases (table 5). 
This is greater than the number of medically 
attended cases during the entire 9 weeks of 
July and August. 

The 12.4 million cases with medical consulta- 
tion in the last half of October are cases for 
which the person went to bed. Estimates from 
other current National Health Survey data on 
acute respirator}' diseases show that there were 
about half again as many cases with medical 
consultation hut no bed disability. It can 
therefore be estimated that in this concen- 
trated period of time approximately 18 mil- 
lion cases of acute upper respiratory conditions 
had medical attention, representing a tremen- 
dous volume of consultation and treatment 
provided by the medical profession. 

128 


Reliabiliiy of Data 

Approximate sampling errors have been cal- 
culated for the estimated number of new cases 
each week. The sampling error varies some- 
what from week to week, but 15 percent has 
been a typical relative error. Tliis means that 
the estimated number of new cases for 2 weeks 
out of 3 should be within 15 percent of the figure 
that would be obtained from a complete enu- 
meration, and it would be expected to be within 
30 percent of a complete count in 19 out of 20 
weeks. 

Eelative sampling errors for average number 
of persons in bed each day for any given week 
are of the same order of magnitude as for new 
cases. Estimates in adjacent weeks of average 
number of persons in bed are not entirely in- 
dependent of one another, however, whereas 
each weekly estimate of new cases is independ- 
ent of estimates for other weeks. 

The sampling error for estimated proportion 
of persons with 3 or more days of bed disability 
also varies from week to week, but it is near 
10 percent. 

For monthly estimates, sampling errors are 
about 50 percent of those for the corresponding 
weeldy figures. Foi' estimates which refer to 
the entire 4-month period, sampling errors are 
about 25 percent of those for corresponding 
weekly data. 

In considering reliability of items for which 
sampling errors have not been presented, two 
suggestions are offered. First, samples in any 
given week are quite small; consequently', a 
figure for any week or for the change from one 
particular week to another is subject to sub- 
stantial sampling error and to fairly high risk 
of error from nonsampling sources. Second, it 
is desirable to focus attention on the general 
level or trend indicated by the collective evi- 
dence of several adjacent weeks, rather than on 
the level in any single week or the change from 
one week to the next. Similarly, samples for 
some subclasses shown are small, and there is 
advantage in considering the pattern reflected 
through several related subclasses. 

The estimates of sampling error presented 
here do not allow for errors of response and 
nonreporting. 
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meeting the requirements. Moreover, 4,000,000 
ml. of vaccine (total bulk volume) was released 
by the Division of Biologies Standards by Seji- 
tember 6. Production increased dramatically, 
and by the end of October 42,600,000 ml. bullc 
vaccine liad passed the tests performed concur- 
rently by the vaccine manufacturers and by 
the Division of Biologies Standards. 

Potency and Efficacy of Vaccine 

Drawing on the fund of kiiowledge accumu- 
lated over the years from field ti-ials by the Com- 
mission on Influenza, it was estimated in June 
that the effective dose of Asian strain vaccine 
would probably be not less than 200 chicken 
cell agglutination (CCA) units when adminis- 
tered subcutaneously to adult human beings. 
Because of the difficulties encountered during 
the early summer in obtaining high yields of 
Asian virus in erabryonated eggs, it seemed un- 
likely that a vaccine containing more than 200 
CCA imits of Asian antigen could be produced. 
Hence, the potency of the new monovalent vac- 
cine was set at 200 CCA units per milliliter 
{6a). 

A series of studies undertaken during the 
summer by members of the commission, the 
Army Medical Department, the Communicable 
Disease Center, and the National Institute of 
Allergy and Infectious Diseases was designed 
to determine the effective dose of Asian antigen. 
Only those experiments bearing on three specific 
points will be mentioned. One is concerned witli 
the level of antibody which developed in pa- 
tients convalescent from Asian influenza. An- 
other deals with the amount of viral antigen 
I'equired to elicit a similar level of antibody in 
a vaccinated person. A third point is conceimed 
with the level of antibody found in volunteers 
who were resistant to experimental challenge 
with Asian virus. 

If some license is permitted in interpreting 
data of others, it may be stated that levels of 
hemagglutination inhibition antibodies of the 
order of a titer of 1 : 32 actual dilution of serum 
(or 1 ; 128 final dilution of serum) were pres- 
ent in convalescent serums {S). Moreover, to 
induce a similar level in about 90 percent of 
persons inoculated with a single dose of vaccine 
given subcutaneously, 400-500 CCA units of 


antigen were requiiud (7’), according to Keith 
E. Jensen of tlie Communicable Disease Center. 
Finalljq appreciable resistance to challenge was 
displayed by those volunteers who had antibody 
levels of the order of 1 : 32. (In the tests of 
Bell and associates (7), 78 percent of the 
placebo controls developed signs of illness fol- 
lowing challenge; 60 percent of vaccinated per- 
sons who failed to acquire detectable antibodies 
became ill; 43 percent of those with titers of 
1 : 10 to 1 : 20 developed influenza ; while only 25 
percent of those who had titers of 1:40 or 
greater became ill.) 

Such information as this, coupled with 
knowledge of the improved yields of virus from 
infected eggs and the increased facilities of the 
manufacturers, led to a recommendation in 
October that the potency of monovalent Asian 
influenza vaccine “be increased from 200 CCA 
units to 400 CCA units per milliliter as soon 
as feasible and not later than December 1, 1957” 
{61}). Current recommendations for the use of 
the vaccine appear on p. 130. 

October 1957 saw the shift to the production 
of 400 CCA unit vaccine. Indeed, bj' Novem- 
ber 1, two manufacturers had submitted to the 
Division of Biologies Standards for concurrent 
testing 13 lots with the 400 CCA unitage. As 
of November 12, 2 million ml. of 400 unit vac- 
cine had been released by the division ; 13 mil- 
lion ml. was available by December 12. 

Tlie report of Dr. Fred Davenport which 
appears in this issue (pp. 133-139) presents the 
available field information dealing with efficacy 
of Asian vaccine among military populations. 
In general, the data provide grounds for en- 
couragement. 

For many years, the influenza vaccines used 
in civilian and military populations have been 
of the polyvalent type, containing several 
strains of influenza A virus and one or more 
strains of influenza B virus. The formula for 
a polyvalent material which is now being pro- 
duced for use during the latter part of the win- 
ter is as follows: influenza A, Asian strain — 
200 CCA; influenza A', PE 301 strain— 100 
CCA; influenza A, PE 8 strain — 100 CCA; and 
influenza B, Great Lakes strain— 100 CCA. 
The recommended basic course of immuniza- 
tion consists of 2 subcutaneous injections each 
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By mid-iilay the Dejoartment recognized that 
the vii'us was antigenically dissimilar fi’om 
other influenza A viruses and that tlie Ameri- 
can population was virtually vrithout protec- 
tive antibodies against the new strain (3). 
Simultaneously, investigators in otlier countz'ies 
made comparable observations. ISfumerous 
other investigators in university, governmental, 
and industrial laboratories in the United States 
began tlieir studies on the Asian virus during 
the last week of May. In the meantime, WHO 
influenza detection centers throughout Asia, 
the Western Pacific, Australia, and the Middle 
East noted and reported the rapid spread of 
influenza from Hong Kong. It soon became 
apparent that tlie new virus was highly conta- 
gious, provoking large epidemics affecting up 
to 20 percent of tlie general population in one 
area after anotlier, and in certain selected 
groups involving 60-T0 percent of the popula- 
tion. Fortunately, the mortality remained low 
as the disease continued its sweep (4) . 

As a result of intensive wmrk in the commer- 
cial laboratories, the first experimental lots of 
Asian monovalent vaccine were available before 
mid-Jnne and were promptly placed under as- 
say in volunteers by personnel of the Commis- 
sion on Influenza, the Army, and the Public 
Health Service. It is worth noting that the 
first cases of Asian influenza were diagnosed in 
the continental United States during tlie first 
week of June (Sa) . 

The military services, during the latter part 
of June, provided a most important stimulus to 
the commercial production of vaccine by invit- 
ing bids for 2,650,000 ml, of monovalent Asian 
vaccine. At about the same time, the Surgeon 
General of the Public Health Service informed 
the manufacturers that he anticipated the need 
for large amounts of influenza vaccine for use 
by the civilian population during the coming 
fall and winter. With these demonstrations of 
active interest in a vaccine prepared against 
the newly isolated Asian influenza virus, the 
manufacturers that had produced influenza 
vaccine in previous years offered to make a 
sttennous effort to meet the demands created by 
the anticipated epidemic. These manufacturers 
undertook this commitment, which involved 
considerable financial risk, without government 
subsidy. 


Vaccine Dosages 

The Public Health Service recoinmends tne 
following dosages of Asian influenza vaccine: 

Por those who have not been vaccinated, sub- 
cutaneous injection of 1.0 cc. of the 400 CCA 
unit strength Asian influenza vaccine ciu'rentlj 
being produced. 

For those who have received 0.1 cc. intra- 
cutaneously or 1.0 cc, subcutaneously of the 
200 CCA unit vaccine previously produced and 
for those individuals at special risk (pregnant 
women, older persons, and those with chronic 
respiratoiy or cardiac disease), a second 1.0 cc. 
subcutaneous injection of 200 CCA vaccine is 
recommended. Physicians may also wish to 
recommend a second injection for other pa- 
tients. If the 400 CCA unit strength vaccine 
is available, 0.5 cc. should be given. The sec- 
ond dose siiould be received not less than 2 
weeks after the first. 

For children, the recommendation of the 
American Academy of Pediatrics is; For chil- 
dren under 5 j^ears of age, 0.1 cc. intracutaue- 
ously or subcutaneously, repeated after 1 to 2 
weeks; for children from 5 to 12 years of age. 
0.5 cc. subcutaneously, repeated after an inter- 
val of 1 to 2 weeks; for children over age IS, 
the adult dosage. 


The summer months were devoted to solving 
technical problems such as (a) increasing the 
yield of virus growing in embryonated eggs, (h) 
developing methods for assajdng potency which 
would circumvent the time-consuming pro- 
cedures previously employed, (c) determining 
tlie immunogenicity of tlie vaccine in man, (d) 
training new technical teams in the phaima- 
ceutical houses and renovating old facilities or 
constructing new, and (e) arranging for un- 
precedented quantities of fertile hens’ eggs. 

By mid- August, two manufacturer bad pro- 
duced a totaf of 500,000 ml. of monovalent 
Asian vaccine and obtained its release by the 
Division of Biologies Standards of the Public 
Healtli Service. Progi-ess thereafter was 
rapid. Before the end of fiic fimt week in Sep- 
tember, each of the six companies manuf.actur- 
ino- the vaccine bad produced one or more lots 
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Studies of Epidemiology and Prevention 


Role of the Commission on Influenza 

FRED M. DAVENPORT, M.D. 


S IXCE 19-iO the Commission on Influenza of 
the Armed Forces Epidemiological Board 
lias been continuously engaged in investigations 
of influenza and has given special attention to 
the development of an effective method for pre- 
vention of this disease. The results of con- 
trolled field trials in 1943 and 1945 convincingly 
demonstrated the efl'ectiveness of vaccination 
against influenza A and influenza B. Vaccina- 
tion studies in 1947 showed with equal author- 
ity that vaccines of limited antigenic coverage 
were ineffective against the A' variants prev- 
alent that year and gave an unequivocal 
answer to the question, Are antigenic differences 
detected by laboratory methods of practical im- 
portance for immunization? 

Despite the difficulty of conducting field trials 
in years of low influenza incidence, the results 
of studies carried out between 1949 and the 
spring of 1957 clearly demonstrated how to cope 
witlv the phenomenon of sudden major anti- 
genic shifting. Vaccines containing the A' 
variant were repeatedly shown to be effective 
against influenza A' {1). During this j>eriod 
few studies on vaccine effectiveness were carried 
out under auspices other than those of the Coin- 
mission on Influenza. 

The vaccine trials have been only one of the 
commission's major functions. A chain of 
laboratories was established in 1942. These are 

Dr. Davenport, of the virus laboratory, department 
of epidemiology. University of Michigan School of 
Public Health, Ann Arbor, Mich., is director of the 
Commission on Influenza, Armed Forces Epidemi- 
ological Board. This article is based on a paper 
given at a symposium on Asian influenza held by 
the American College of Preventive Medicine and 
the health officers’ section at the 1957 meeting of the 
American Public Health Association. 


still maintained to serve as listeiring posts for 
the early detection of influenza, to document its 
spread, and to provide virus samples to a cen- 
tral strain study center for antigenic analysis. 
This system has been continuously produc- 
tive of valuable epidemiological information. 
For example, in 1943 scattered local outbreaks 
of influenza A were identified in the spring and 
early summer before the extensive epidemic be- 
gan in November of that year. In 1945, when 
the system was extended to mclude observations 
in most of the areas where the U. S. Army was 
engaged, a series of small outbreaks of in- 
fluenza B, extending from March to the epi- 
demic buildup in November and December, was 
traced in the United States and Alaska, in the 
Pacific and Caribbean theaters, and in Aus- 
tralia and South America. These observations 
revealed a year-long widespread prevalence of 
influenza B with a sharp fall and winter epi- 
demic peak. The Army laboratories, and later 
the World Health Organization, have continued 
and expanded this activity into a vast network 
so that by now the point-to-point spread of in- 
fluenza can be rapidly and accurately followed, 
and the data can be viewed in historical per- 
spective. The summer occurrence of Asian in- 
fluenza was therefore not a new finding and in 
itself did not herald catastrophe. 

Development of Influenza Vaccines 

In addition to the laboratory observations, 
smee 1942 studies made by the Commission on 
Influenza of the dimensions of antigenic varia- 
tion of influenza viruses and their significance 
for innnunitj' induced by vaccination or 
acquired by repeated infection have led to the 
recognition tiiat the common antigenic compo- 
nents of influenza viruses provide a degree of 
cross x’esistance. The objective for prevention 


Vol. 73, No. 2, FcUniary 1958 


133 



of 1.0 ml., the second following the first by not 
less than 2 weeks. 

Future 

I'niile the record to date for developing and 
producing Asian vaccine has been trulj' amaz- 
ing, it would be fooIhard 3 ' to assume that it will 
be possible to do as well or better the next time 
the country is confi’onted with a severe epi- 
demic caused by an unfamiliar strain of influ- 
enza virus. There was an interval of almost 6 
months between the time the first strain of 
Asian virus reached a research laboratory in 
the United States and the time at wliich tlie 
weekly pneumonia and influenza deaths in- 
creased above the “epidemic threshold” in the 
lOS cities which are under surveillance by the 
Connnunicable Disease Center (Si). 

Suppose the next widespread occurrence of 
influenza begins in North America or arrives 
here promptly and reaches epidemic propor- 
tions within a month or so? The measures 
which were successful in this epidemic did not 
provide any useful quantity of vaccine during 
the first 2 months after the virus seed reached 
the manufacturei's. I think it is obvious that 
the seai’ch must continue for means of rapidly 
increasing the resistance of populations to epi- 
demic influenza. 

Kecognition of this fact was one of tlie iva- 
sons the Surgeon General of the Public Healtli 


Service, oji tlm recommendation of tiie Asso- 
ciation of State and Territorial Health Offi- 
cers, established an Advisory Committee ou In- 
fluenza Research. This committee was asked, 
among other things, to consider and advise the 
Surgeon General on what further researeli 
might be undertaken to strengthen inflneiiza 
control in the future and to suggest where such 
I'esearch miglit most pi’ofitabij' be done, 
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Vaccines, 1919 


“The only way in which we are to secure 
promptly acceptable evidence of the value of 
a bacterial vaccine is by the vaccination of only 
a portion of the individuals in a large group, 
holding the remainder as controls; age, sex, 
and conditions of exposure being the same in 
the two groups. 

“On the other hand, a vaccine should not 
be condemned unless controlled as just indi- 
cated, and unless it has failed to show protec- 


tive value when sufficient time has elapsed after 
the inoculation to make it reasonably likely 
that any immunity which may develop will 
have had an opportunity to do so. 

“A large number of vaccines have been used, 
some made from the influenza bacillus alone, 
others from this in conjunction with pneumo- 
cocci. staphylococci, and streptococci, and in 
various combinations; the failure of one does 
not necessarily mean the uselessness of others. 

Public Health Service, 


— G. IF. McCoy, Director, Hygienic Laboratory, 
Public Health Reports, May 30, 1919. 
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The number of deaths from pneumonia oc- 
curring after influenza increased dramatically, 
but neither tlie case fatality rate nor the age 
distribution of imeumonia patients was differ- 
ent from other years — again there was no evi- 
dence of increased virulence of Asian influenza. 
There was just much more influenza, many 
more pneumonias, and hence a greater number 
of fatal cases of these diseases. In a careful 
study of about 50 fatal cases, it was found that 
approximately one-half showed evidence of 
staphylococcal pneumonia, while death in the 
remainder could largely be attributed either to 
overwhelming infection by organisms readily 
I'esponding to early conventional treatment or 
to less intense infections in persons who had 
chronic disease involving vital organs. A small 
proportion of fatal cases were associated witli 
infection in the last trimester of pregnancy. 
In a small number of cases the cause of death 
was recorded as hemorrhagic pneumonia, ap- 
parently without detectable secondary bacterial 
invasion. However, it was stressed that the 
pneumonia cases generally responded well to 
antibiotics. 

The results of these field investigations were 
reported to the Surgeons General of the three 
armed services and to the Surgeon General of 
the Public Health Service. These reports 
served as timely and precise information to 
dispel rximor, to establish the pattern of the be- 
havior of Asian influenza, and to forecast 
what might be encountered in the United States 
during the fall and winter of 1957-58. 

Virus Sirains of Asian influenza 

As time permitted, the question of the anti- 
genic relationship of Asian strains to strains 
prevalent in former years was explored b}' 
studies carried out in the virus laboratory of 
the University of Michigan’s School of Public 
Health at Ann Arbor. The information gained 
from the field trips and from other sources in- 
dicated that Asian influenza folloAved the fa- 
miliar pattern of incidence by age outlined in 
former reports on the attack rate of influenza 
caused by strains similar to those of swine in- 
fluenza (1918), by A strains (19-18), and by A' 
strains prevalent since 1947. The incidence of 
Asian influenza was highest in childhood and 
progressivelj' lower in older age groups. The 


most plausible thesis yet presented to explain 
this iflienomenon is that relative immunity in 
older persons is conferred not by highly strain- 
specific antibody but by a composite of anti- 
bodies built up by repeated exposure to other 
antigenic variants of influenza A (^). In con- 
sequence, then, persons having a composite 
antibody have a broad immunity to influenza 
even though their serums may show by conven- 
tional methods little or no hemagglutination 
inhibition (HI) antibody against the prevail- 
ing virus. To develop a composite antibody 
and a broad immunity by vaccination with sev- 
eral selected strains of virus has become one of 
the goals of the Commission on Influenza. It 
was important, therefore, to discover whether 
the relative resistance of older persons to Asian 
influenza could be con’elated with detectable 
antibody. 

The first significant rei^ort on the demonstra- 
tion of antibody in the serums of normal hu- 
mans came through Dr. Mulder from Leiden, 
Holland, who found respectable concentrations 
of antibody against Asian virus in the serums 
of a small proportion of persons 70-80 or more 
years of age (personal communication). This 
finding was promptly confirmed in Arm Arbor 
and elsewhere with serums obtained locally and, 
subsequently, with serums received from Dr. 
Mulder. Moreover, at Ann Arbor it was shown 
with pools of serums collected by 2-year age 
intervals that antibody detectable by comple- 
ment fixation with Asian virus antigen was not 
present in persons below the age of 30 years 
but was usually present at low levels in those 
above 30. In addition, by hemagglutination in- 
hibition, using special treatment of serums and 
antigen, low levels of antibody were frequent^ 
found at ages corresponding to those at which 
higli levels of A', A, and swine influenza virus 
antibodies are regularly present. There could 
be no doubt, then, that Asian virus was, anti- 
genically speaking, not a completely “newe 
acquayantance.” 

This opinion was confirmed by observing the 
antibody I’esponse of four age groups to Asian 
virus vaccine given as 250 CCA units in 1 ml. 
subcutaneouslj^ (table 1). For this presenta- 
tion, antibodj' levels are expressed as the geo- 
metric mean value of the groups studied, using 
final dilutions of serums for the calculations. 
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of influenza by Yaccination bas become the de- 
velopment of a vaccine of broad effectiveness 
containing representative strains of the major 
antigenic families of influenza viruses It 
was natural then for the commission to be 
deeply interested ajid involved when 7)f. 
Maurice B. Hilleman, fclien cliief of the Bespi- 
ratopr Disease Division, Waiter Deed Army 
Institute of Besearch, reported that another 
major antigenic shift had occurred and that the 
new viruses were responsible for the severe epi- 
demics reported from the Orient in April and 
May of W&7 (S ) . Promptly, a number of steps 
were taken by the commission to assess the sig- 
nificance of these events. ^ 

On the basis of the first epidemiological and 
immunological information available, it seemed 
quite unlikely that vaccines used in former 
3 ^ears would provide optimal protection against 
Asian infiuen?:a. In a series of conferences held 
first ivith military and later with civilian 
healthy authorities, a program was developed 
for primary immunization against the new an- 
tigenie variant, using monovalent vaccines of 
the highest potency obtainable — at that time 
200 chicken ceil agglutination (CCA) units— 
to be followed in the militaiy after a suitable 
interval by a booster dose of polyvalent vaccine 
containing the old as well as the new strains. 
The negotiations and the placing of a large or- 
der for vaccine by the military gave an essen- 
tial impetus to vaccine production. Later, as 
part of the unprecedented effort directed by 
the Public Health Service in preparation for 
the current epidemic of Asian influenza in the 
civilian population, production of influenza 
vaccine was greatly expanded. Plans for effec- 
tive use of vaccine were formulated, and suc- 
cessful methods were put into operation to 
maintain detailed surveillance of the spread 
and character of the influenza epidemic. These 
important developments comprise the most vig- 
orous effort ever made to protect a population 
against influenza — the last great plague of 
mankind. 

Influenza Surveys 

In keeping with the traditions of the Armed 
Forces Epidemiological Board and its com- 
missions, I made a reconnaissance early in June 
in Australia, the Philippines, Japan, and the 


Hawaiian Islands to gain fimt-hand informa- 
tJon from virologists, clinicians, and military 
and public liealth agencies about the impact ol 
Asian influenza in these areas. At that time, 
when rumor was rife but facts were difficult to 
acquire, it was found that the disease was wide- 
spread although clinically mild. The influeme 
of crowding on the incidence of Asian influeraa 
was quite apparent. The influenza attack rate 
in hTavy personnel stationed on ships was 
clearly higher than in those based on shore, 
who, like the personnel of the Army and the 
Air Force, had the benefit of a larger mimher 
of cubic feet of air space per man. The in- 
cidence of influenza was obviously higher in the 
lower socioeconomic groups of the countries 
visited, those groups who lived in closer prox- 
imity to each other than did their more for- 
tunate neighbors. Moreover, it was learned 
that Australia had been seeded with influenza 
early in its wmter season; yet no catastrophic 
epidemic had resulted. The influence, then, of 
cultural factors on the severity of epidemic 
influenza was again shown. 

The fatalities in the Orient, reported in the 
press witlrout appraisal, were found to be con- 
centrated in the very young and in the old-age 
groups. Moreover, the attack rate by age fol- 
lowed the familar pattern, being highest in 
childhood and becoming progressively lower 
thereafter. Finally, considering the number of 
deaths reported and taking into account the 
number of persons ill, it was apparent that 
Asian influenza was not a particularly virulent 
form of infection. It was reassvrring to learn 
that, despite an attack rate of about 30 percent, 
there had been no disruption of essential 
activities in either civilian or military’ com- 
munities. 

Later, in Angust 1957, a field study was estab- 
lished in Santiago, Chile, to ohsen'e the effects 
of Asian influenza in a country which ordinarily 
has a high incidence of pneumonia during its 
winter season. Dr. Harold B, Houser was the 
field director of this special study group, and 
the members were selected from pemonnel of 
the Commission on Influenza, the Commission 
on Acrrte Bespiratoiy Disease, and the Commis- 
sion on Streptococcal Diseases, Armed Forces 
Epidemiological Board. Chilean investigators 
collaborated most effectively in tliis effort. 
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Serums ^Yero collected before and 2 weeks 
after subcutaneous vaccination with 1 ml. of 
vaccine. Clearly, the frequency of antibody 
increase and the amount of antibody stimulated 
by vaccine of 100 to 250 CCA units were irregu- 
lar and of low order. These -poor results are 
like those observed in former studies when 
strains of influenza virus were given to persons 
who had not previously been exposed to these 
strains (4)- With vaccines of 400 CCA units 
aiid above, antibody increase was more uniform 
and the postvaccination levels were, in general, 
higher. These levels approach those found in 
the earliest successful field ti’ials of vaccination 
carried out by the Commission on Influenza but 
ai’e lower than the levels observed in recent j'ears 
with vaccines of higher potency. The data also 
imply that doubling the dose of virus from 400 
to 800 CCA units does not commensurately in- 
crease the frequency or amount of anti bod j' 
increase. Several membei's of the commission 
supervised the administration of most of these 
vaccines, collected the serums, and shipped tliem 
to the virus laboratory at xVnn Arbor so that 
comparisons could be made under uniform con- 
ditions. The data were available by late August 


1957 and were Avidely circulated. They supply 
one basis for the recent increase in potency of 
monovalent vaccine from 200 to 400 CCA units 
per dose. 

Effectiveness of Asian influenza Vaccines 

The Commission on Influenza has now ob- 
tained the first specific information regarding 
the effectiveness of vaccines of varied potency 
against the current epidemic of Asian influenza. 
They indicate that protection is increased as 
the dose of virus is increased. 

The studies summarized in table 2 were begun 
as soon as influenza vaccines of desii’ed potency 
could be obtained in sufficient quantit 5 ^ On 
July 26, 1957, Dr. J. 0. Culver and Dr. Edwin 
H. Lennette began to inoculate 40 percent of 
the recruits newly assigned to training com- 
panies at Fort Ord, Calif., with monovalent 
Asian influenza virus vaccine containing 250 
CCA units per milliliter. One milliliter of 
vaccine Avas giAmi subcutaneously in this and 
in the following studies. Sixty percent of the 
men in each company receiA'ed a placebo injec- 
tion of formalinized saline. At the time the 


Tabte 2. Clinical efficacy of vaccines containing Asian strains of influenza virus 


i 

Investigators 

Vaccine > 

Vaccinated 

Controls 

1 

Esti- 

mated 

effective- 

ness 

(percent) 

Number 

recruits 

Cases of respira- 
tory disease - 

Number 

recruits 

Cases of respira- ! 
i torv disease ’ 

! 

Number 

Rate 

per 

1,000 

Number 

Rate j 
per I 
1,000 

Culver and Lennette, 

250 CCA units, 

91C 

20 

21. 8 

1, 448 


37. 9 

42 

Fort Ord, Calif. 

monovalent. 








Meiklejohn and asso- 

200 CCA units, 

775 

40 

59. 3 

806 

121 

150. 1 

61 

elates, Lowry Air 

monovalent. 

i 







Force Base, Colo. 

•100 CCA units. 

049 

12 

1 

024 

27 

1 



monovalent. 



17. 3 



[ 52. 5 

67 


Polvvalont with 400 

504 

9 

j 

’614 

38 




CCA units, Asian. 








Rose and associates, 

200 CCA units. 

1. 809 

02 

33. 2 





Fort Dix, N. J. 

monovalent. 




1. 605 

126 

76. 1 



750 CCA unil.s. 

1, 005 

29 

17.4 






monovalent. 








Giindelfinger and as- 

200 CCA miits. 

1,080 

43 

39. 8 





sociates. Groat 

monovalent. 




3, 444 

‘>:u 



Lakes Naval Train- 

Polvvalont without 

1.031 

95 

92. 1 





ing Center, 111. 

A-^ian strain. 






1 



1 agRlutination. = Predominantly influenza, not serolofricallv identified 

’ type B influenza vaccine. 
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Table I. Relaiion of age fo antibody response 
after vaccination v/ifh 250 chicken celi agglU' 
tination units of Asian influenza virus 


1 

1 

.A.ge group 1 

f 1 

Titer ' 

Frequency 
of antibod.v 
rise ' 

Children.. 

= <32 
<32 

32 

3/25 

2/23 

U/25 

11/14 

Recruits ' 

Middle-aged persons 1 

Persons over 80 yeais of age j 

281. 6 1 


’ Nunierator— number of persons .sliowing antibod\ 
increase even when an increase was found ontv in the 
next highest dilution of serums; denominator-number 
of persons studied. 

= Geometric mean postvaccination hemagglutination 
inhibition antibody titers. Prevaccination titens nere 
less than 32. 

Children and militarj- recruits showed no anti- 
body increase as measured witii the fen-et- 
monse-egg Tine of Japan 305 strain; middle- 
aged adults showed as a group antibody in- 
crease from less than 32 to 32. Eleven of the 
twenty- five subjects studied showed some anti- 
body increase. However, in a group of 14 
persons 80 or more years of age, antibody rose 
after administratioit of the same vaccine from 
less than 32 to 281.G, and 11 of the 14 subjects 
sliowed antibody rise. Pour of fifteen other 
senior citizens showed a rise in influenza anti- 
body when vaccinated witli older strains. 

In contradistinction to eailier e.vplanations b3' 
other investigators, the accnmnlating epidemi- 
ological and immunological data strongty 
indicate tlaat tlie high attack rate and ease of 
spread of Asian influenza do not reflect a total 
lack of immunity in the population. Eather, 
the data suggest that the capacitj^ for rapid 
spread at high attack rates ma}’’ be unrelated 
to the antigenic structure of the pi-evailing 
virus. This was ceiiainly true Avhen the A' 
strains emerged in 1946-47. 

From the serologic findings in the current 
experience, correlations can be made between 
the resistance of very old persons to influenza 
and the presence of antibody that leacts with 
strains of Asian influenza. Dr. Mulder first 
su<r"ested that the virus involved in the pan- 
demic of 1890 was closely related to Asian 
strains, and our findings lend support to his 
hypothesis. More importantly, they suggest 
that antigenic variation among influenza vi- 


ruses has finite limits and that antigens foi- 
merly prominent are bound to be repeated as 
major antigenic components. This view sup- 
ports the concept tliat ultimately a polyvalent 
composite vaccine can be given which will in- 
duce a broad innnnnity against influenza, an 
immunity that will no longer be jeopardized by 
sudden and unexpected antigenic sliifting. Tlie 
allernative is to pursue endlessly the futile 
course of trying with present methods to pie- 
parc a monovalent specific vaccine eacli spring 
to combat the unlaiown strain of influenza virus 
anticijiated for tlie fall. 

The Commission on Influenza was also con- 
cerned with defining the antibody' response of 
humans to monovalent vaccines containing 
*\,sian virus because past experience liad inch- 
ested that, while vaceination with, tire new 
strain was desirable for optimal protection, one 
could expect that antibody’ I'esponsc and hence 
protection would not be optimal using the 200 
GCA dose that Avas made the standard early 
in the summet\ In brief, it seemed unlikely 
that an antigenic change in the strain would 
necessarily’ change immunological principles. 
Hence, owing to the increased yield of vims in 
eggs, as soon as vaccines could be prepared at 
higher imitage, studies were aimed at defining 
the dose-antibody’ response relationship in man 
to the virus of Asian influenza. The results of 
tests using vaccines prepared by’ 3 different 
pharmaceutical concei’iis by’ 3 diffei'ent metliocls 
of manufacture are tabulated below. 


Ti/er, hv virus dose (units) 

Freqneneij ri 
anftio'fif rise ' 

100 CCA 

25 G-C- 

<32--- 

11/21 

0/22 

200 CCA 

28 S . 

23 0- . 

51 2.. 

29 4- 

14/21 

4/2.3 

11/21 

Ifi/2.) 

400 CCA 

83 2- - 
35 2--- 

)8'20 
IG 21 

750-S00 CCA 

S3 2 

74.2 - 

19 2! 
25’2.5 

See footnotes 1 and 2 to tahle I. 

XoTf CC.4 = chicken cell nKKlutinnfinn 
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Comdr. B. F. Gundelfinger, Jr. Vaccination 
of I'ccruits was carried out on August 10, 1957, 
using two vaccines and a control material. 
The first vaccine contained 200 CCA units per 
milliliter of Japan 305 strain of influenza vi- 
rus. The second vaccine, the Armed Forces 
1956-57 polyvalent influenza vaccine, did not 
contain an Asian strain. This vaccine was 
composed of 250 CCA units each of swine, 
FMl, and Great Lakes strains. Thirty per- 
cent of the study population received mono- 
valent vaccine, 30 percent received polyvalent 
vaccine, and 40 percent received placebo. Ill- 
ness clinically diagnosed as influenza appeared 
at Great Lakes in epidemic proportions dur- 
ing the week ending October 5 and continued 
through the week ending October 19. In fact, 
the admission rate for the week ending Octo- 
ber 12 was higher than the admission rate for 
any week during the jiast 8 years. 

The average admission rate of recruits for 
the 3 weeks was 162.0 per 1,000 in the placebo- 
inoculated group, 39.8 in the group receiving 
monovalent Asian virus vaccine, and 92.1 in 
the gi'oup receiving 1956-57 polyvalent vac- 
cine. In this short inteiwal the effectiveness 
of the monovalent vaccine was approximately 
75 percent and of the 1956-57 polyvalent vac- 
cine about 43 percent. If the appai’ent pro- 
tective effect of the polyvalent vaccine is sub- 
stantiated when the studies are completed, this 
information will add to the data now at hand 
demonstrating important antigenic relation- 
ships between the Asian strains and other 
strains of influenza virus isolated in former 
years. This result encourages the outlook for 
a practical composite vaccine of broad coverage. 

Although the studies reported in table 2 are 
incomplete, the trends shoAvn are sufficiently 
distinct to indicate the final effects of vacci- 
nation with vaccines of various potencies. 
These effects should be increased when labo- 
ratory studies identify and remove from the 
study cases of illness caused by other respira- 
tory disease agents which are so common in 
recruits. Results of the studies emphasize, 
too, that vaccine of 200 CCA units gives some- 
what less than optimal results, but that the 
effectiveness of vaccination can be increased 
by giving higher doses of virus. 


Summary 

This brief account of the role of the Com- 
mission on Influenza of the Armed Forces 
Epidemiological Board in studies of the epi- 
demiologj" and prevention of influenza outlines 
the accomplishments of a group which has 
been working continuously and closely with 
the military since 1940 in the study of influ- 
enza as a disease problem. Largely by the ef- 
forts of this commission, the effectiveness of 
vaccination as a practical measure in prevent- 
ing influenza has been firmly established, and 
the results of the commission’s studies have 
given direction to the ju'esent effoi't to mini- 
mize the effects of epidemic Asian influenza. 

Field studies conducted outside the United 
States on the incidence of Asian influenza in 
different age groups clearfy showed the rela- 
tive immunity of the older segments of the 
population to this disease. Laboratory studies 
carried out in Ann Arbor, ilich., and else- 
where have begun more clearly to define the 
antigenic relationships of current strains of 
influenza virus to older viruses and to dem- 
onstrate the antibody foimdation of the rela- 
tive immunity of the older age group. Field 
studies abroad also provided clinical, virologic, 
bacteriological, and pathological information 
on Asian influenza and its complications. 

Finally, the results of the vaccine trials have 
provided the first specific evidence of clinical 
effectiveness of vaccine against the current epi- 
demic of Asian influenza and have shown the 
value of increased dosages in providing more 
optimal protection against this disease. 
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stud}' was begun. Asian influenza was already 
prevalent at Fort Ord, and most of the p.atients 
with respiratoxy illness could not be admitted 
to the station hospital. Therefore, the effective- 
ness of the vaccine was measured by comparing 
the rate of dispensary visits for respiratory 
disease observed in the vaccinated and the rate 
in the unvaccinated populations. Cases of in- 
fluenza occurring within 10 days after adminis- 
tration of vaccine or placebo were not considered 
in the evaluation because influenza was preva- 
lent on the post at the time of vaccinating the 
recruits, and significant antibodj^ increase 
would not be expected imtil 10 days after vac- 
cination. For the period August o-26 a rate of 

21.8 cases of influenza per 1,000 recruits was 
found in the vaccinated group and a rate of 

37.9 per 1,000 in the unvaccinated group, an 
estimated effectiveness of 42 percent. 

At Lowry Air Force Base, Colo., Dr. Gordon 
iMeiklejohn and his associates began their 
studies on July 29, 1957. Within 2 da 3 ’s, 775 
airmen had received monovalent vaccine con- 
taining 200 CCA units per milliliter of an Asian 
strain of influenza isolated in Formosa. A 
placebo injection of fornialinized saline was 
given to 806 airmen. The preparations were 
alternated within military units so that approx- 
imately 50 percent of the persons in each unit 
i-eceived virus vaccine and 50 percent, control 
material. 


On September 23, a second study was estab- 
lished using three different influenza virus vac- 
cines and a placebo preparation. In this study, 
25 percent of the members of each unit received 
one of the following: (a) monovalent vaccine 
containing 400 CCA units of Japan 305 
strain, (5) pol.vvalent vaccine containing 
400 CCA units of Japan 305. 200 CCA units 
each of swhie (A-1931) and Great Lakes (B- 


1954), and 100 CCA units each of PR 8 
(A-1934) and PR 301 (A'-1954), (c) influenza 
B vaccine containing 400 CCA units of the 
Great Lakes strain of 1954, or (d) formalinized 
saline. About 600 persons received each prepa- 
ration. The concentration of Asian virus in 
tlie^e vaccines is probably higher than in the 
vaccines used at Fort Ord, since independent 
measurements have indicated that the commer- 
cial laboratory which, upon request, prepared 
the vaccine for Lowiy Air Force Base usually 


underestimated the virus content of theiv 
product. 

At the end of July, when vaccination \ras 
initially carried out at Lowry Air Force Base, 
tliere was no evidence of tJie presence of in/iii- 
enza, but the disease apjaeared in the thiiff veek 
of September. Dr. Meiklejolm and his asso- 
ciates have analyzed the admissions to tlie hospi- 
tal for acute respiratory disease from September 
16 to October 27 for those vaccinated witii 200 
CCA units of an Asian strain of influenza virus 
and for the control group. The appro.vimate 
protective effect was 61 percent. In the second 
study, no significant differences in the occur- 
rence of respiratory infections were observed 
between the groups inoculated on September 23 
during the first 10 days after vaccination. 
However, in the subsequent period the approxi- 
mate protective effect of vaccines containinglOO 
CCA units of Asian virus appears to be O'? per- 
cent. Note the apparent increased effectiveness 
of the more potent vaccines containing 400 CCA 
units (table 2). 

At Fort Dix, K. J., Dr. Harry Rose and his 
associates began vaccination of recruits on 
August 1, 1957, using two different vaccines. 
One contained 200 CCA units of Japan 305 
strain per milliliter and the other, 750 CCA 
units. Companies of recruits arriving at Fort 
Dix were divided into thirds by roster, and eacli 
gi’oup received either 200 CCA units of vin's, 
750 CCA units of virus, or formalinized saline. 
The vaccination progr.am was completed on 
September 6. A sharp outbreak of Asian nv 
flnenza occurred at the end of September. Hr. 
Rose lias tabulated the hospital admission rates 
for respiratory disease in each vaccine 
from September 29 tlirougli October 20. The 
rate per 1,000 in the control group was 
those receiving vaccine containing 200 CC- 
units, 33.2,* and in those receiving 750 CoA 
units, 17.4. The estimated effectiveness of the 
200 unit vaccine was 57 percent and of the 
unit vaccine, 77 percent. In this study, as in 
Dr. ileikleiohn-s, the increased effectiveness ot 
higher doses of virus for vaccination is clearly 


B Surgeon General of the XT. S. Aai'j >as 
ded information about the results o 
's carried out at Great Lakes Raval 
filter, HI., under the direction of Lf. 
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Laboratory Support Program 

The pattern of providing fhmncial and other 
types of assistance to laboratories, principally 
those of official health agencies, as later dis- 
cussed, had been established earlier in the polio- 
m 3 "elitis diagnostic field. Anticipating a need 
for specific diagnosis of influenza, in order that 
accurate estimates of attack rates could be ob- 
tained, a basically similar program was planned 
by the Communicable Disease Center. This as 
executed consists of reimbursing official health 
agency laboratories for contractual services, 
which include establishing and maintaining fa- 
cilities for isolating and typing influenza virus, 
maintaining serologic procedures, and reporting 
results of laboratory study of cases to the Center. 

Certain academic or institutional laboratories 
have essentiallj’- similar types of contracts to 
provide this service to States, or to serve in a 
resource capacity in the evaluation of materials, 
procedures, or skills. 

The facilities thus established are intended to 
perform functions expected to provide better 
intelligence on influenza than might otherwise 
be expected. The services of the laboratories 
will include examination of clinical mateiuals 
from index cases of respiratory diseases in 
order that local influenza outbreaks may be 
early recognized. Since much influenza-like 
disease is prevalent, the workload involved in 
the early detection of influenza has been sub- 
stantial. Additional^, the laboratories partic- 
ipating in the program are directing special 
efforts toward obtaining isolates, either viral or 
bacterial, from persons with severe influenza 
infections, and similar material from fatal cases 
that come to autopsy. All cooperating labora- 
tories are participating in a technical evaluation 
of procedures and skills so that appraisal of the 
value of the different diagnostic techniques can 
be made and so that some estimate of the range 
in results of tests in the various laboratories 
can be determined. 

Earlier Observations 

Variations among type A influenza viruses 
have been studied for many years but signifi- 
cant antigenic differences and relationships 
have been most clearly demonstrated by field 
trials of vaccine. In the laboratory, results of 


antigenic comparisons of the different strains 
■with cross-tests utilizing various antiserums 
have pro^^ded detailed information about 
shared antigenic components. It has also been 
possible to show that periods of prevalence for 
virus strains with particular major antigens are 
reflected in patterns of antibody titers in human 
serums from various age gi’oups. These de- 
velopments have been reviewed elsewhere {Jj) . 
It was evident from these past studies that a 
new set of type A variants of the influenza 
virus could be expected. 

One of the lessons learned during the past 
15 years was that influenza vaccines could be 
relied upon to be effective in reducing the inci- 
dence of the disease only when the vaccine for- 
mula included strains representative of the 
prevalent set of viruses. Eecognizing this, the 
World Health Organization established strain 
study centers with many strategically located 
sux-veillance laboratories with the view toward 
rapid identification of virus isolates from each 
new outbreak. The viruses thus obtained in 
Singapore, Formosa, and Japan during May 
1957 were strikingly different from previous 
type A strains. The incidence of antibody 
against these viruses in human serums was ex- 
tremely low. The expected new set of viruses 
had appeared and promised to spread uninhib- 
ited throughout the world population. Antici- 
pating this, the WHO program participants 
and responsible military and Public Health 
Service officials were alerted, and within a week 
prototype strains were sent to vaccine manu- 
facturers for pilot studies and to the collaborat- 
ing laboratories so that each could become fa- 
miliar with the characteristics of the new agent. 

Diagnostic Reagent Program 

Although manj’- laboratories are capable of 
preparing the antigens and antiserums neces- 
sary for the diagnosis of influenza infections, a 
majority rely upon a central source for these 
materials. Since it was realized that early de- 
tection of influenza would depend upon the gen- 
eral availability of these i-eagents, in June 1957 
approximately 100 laboratories were sent 15 ml. 
each of viral antigen prepared with the 
A/Jap/305/57, the A/Denver/1/57, and the 
B/GL/1739/54 strains. The last two strains 
are representative of recent variants of types 
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Laboratory Diagnosis of Asian Influenza 

KEITH E. JENSEN, Ph.D., and RALPH B. HOGAN. M.D. 


M odern studies of influenza ai’e de- 
pendent upon information obtained in the 
laboratoi^. Clinical impressions and epidemio- 
logical observations may suggest influenza. 
But until virus isolation or antigenic experi- 
ence has been demonsti'ated, an etiological 
diagnosis cannot be made since many other 
agents can produce an influenza-like sjm- 
drome (1). 

The role of the laboratory in defining and 
following the spread of an infectious agent 
has never been more dramatically shown than 
in the pi-esent epidemic of Asian influenza. 
From the time of the earliest antigenic anal- 
yses (3, 3) it was predicted that this new var- 
iant of the influenza virus would spread 
rapidly and that epidemics would occur 
throughout the world. It is tlie purpose of 
this report to describe the laboratory facilities 
which are now engaged in a large-scale opera- 
tion aimed at providing definitive information 
about influenza. Some of the results obtained 
during these activities will also be presented. 

Laboratory Network 

The Laboratory Brandi of the Communi- 
cable Disease Center. Public Health Service, 
began to intensify its work with influenza in 
19oo, and at that time, the Virus and Rick- 
ettsia Section accepted responsibility for an 
influenza center of the World Health Organi- 
zation. In 1956, the CDC Virus and Rick- 
ettsia Section established a Respiratory 

The authoTS are with the Laboratory Branch of the 
Public Health Service’s Communicable Disease Cen- 
ter. Dr. Jensen is chief, Respiratory Disease 
Unit, Virus and Rickettsia Section, Montgomery, 
Ala., and Dr. Hogan is chief. Laboratory Branch, 
Chamblee, Ga. 


Disease Unit at Montgomery, Ala., wlnclv tvas 
concerned with studies of influenz.i and sev- 
eral other vdruses from the respirator}- tract. 
This unit was designated by the World Health 
Organization to be the International Influ- 
enza Center for the Americas. In Febniar)- 
1957 this center sponsored travel for its direc- 
tor to the World Influenza Center in London 
for an e.vchange of concepts and discussions 
of problems. 

The WHO influenza program consists of a 
worldwide network of collaborating labora- 
tories and observers that report to the centere 
concerning the occurrence of influenza and 
forward virus isolates for antigenic analyses. 
This program was initiated in tJie United 
States in 1948 with approximately 40 labora- 
tories participating. 

Several State and Territorial health depart- 
ment laboratories have collaborated wiUi 
progi-am during the past 9 years, and in the 
past few montlis, with help from CDC, many 
more of these laboratories have been able to 
jiarticipate in the program. There are non 
45 health departments actively supporting the 
Public Healtli Service and WHO investiga- 
tive projects. Currently a total of 135 labora- 
tories are members of the American network. 
In the United States many of tliese are located 
at univei-sities, institutes, and medically ori- 
ented organizations as shown below, 

riiited States 

State and Territorial health dep.-irt- 

ment.s 

Universities — . . - - - 3” 

Institutes. 

Hospitals.- -- - 8 

Municipal 

Armed Forces. , . " 

Draft companies ... 

Canada ^ 

Central America ’ 

South America - 
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Laboratory Support Program 

The ijattem of providing financial and other 
types of assistance to laboratories, principally 
those of official health agencies, as later dis- 
cussed, had been established eai’lier in the polio- 
myelitis diagnostic field. Anticipating a need 
for specific diagnosis of influenza, in order that 
accurate estimate of attack rates could be ob- 
tained, a basically similar program was planned 
by the Communicable Disease Center. This as 
executed consists of reimbursing official health 
agency laboi’atories for contractual services, 
which include establishing and maintaining fa- 
cilities for isolating and typing influenza virus, 
maintaining serologic procedures, and reporting 
results of laboratory study of cases to the Center. 

Certain academic or institutional laboratories 
have essentially similar types of conti'acts to 
provide this service to States, or to serve in a 
i-esource capacity in the evaluation of matei'ials, 
procedures, or skills. 

The facilities thus established are intended to 
perform functions expected to provide better 
intelligence on influenza than might otherwise 
be expected. The services of the laboratories 
will include examination of clinical materials 
from index cases of respiratory diseases in 
order that local influenza outbreaks may be 
eai’ly recognized. Since much influenza-like 
disease is prevalent, the workload involved in 
the early detection of influenza has been sub- 
stantial. Additionallj’', the laboratories partic- 
ipating in the program are directing special 
efforts toward obtaining isolates, either viral or 
bacterial, from persons with severe influenza 
infections, and similar material from fatal cases 
that come to autopsy. All cooperating labora- 
tories are participating in a teclmical evaluation 
of procedures and skills so that appi-aisal of the 
value of the different diagnostic techniques can 
be made and so that some estimate of the range 
in results of tests in the various laboratories 
can be determined. 

Earlier Observations 

Variations among type A influenza viruses 
have been studied for many years but signifi- 
cant antigenic differences and relationships 
have been most clearly demonstrated by field 
trials of vaccine. In the laboratoiy, results of 


antigenic comparisons of tlie different strains 
with cross-tests utilizing various antiserums 
hai^e provided detailed information about 
shared antigenic components. It has also been 
possible to show that periods of prevalence for 
virus strains with particular major antigens are 
reflected in patterns of antibody titers in human 
serums from various age groups. These de- 
velopments have been reviewed elsewhere (4). 
It was evident from these past studies that a 
new set of type A variants of the influenza 
virus could be expected. 

One of the lessons learned during the past 
15 years was that infinenza vaccines could be 
I'elied upon to be effective in reducing the inci- 
dence of the disease onl}^ when tlie vaccine for- 
mula included strains representative of the 
prevalent set of viruses. Kecognizing this, the 
World Health Oi’ganization established strain 
study centers with many strategically located 
surveillance laboratories with the view toward 
rapid identification of virus isolates from each 
new outbreak. The viruses thus obtained m 
Singapore, Formosa, and Japan during May 
1957 were strikingly different from previous 
type A strains. Tlie incidence of antibody 
against these viruses in human serums was ex- 
tremely low. The expected new set of viruses 
had appeared and promised to spread uninhib- 
ited throughout the world population. Antici- 
pating this, the WHO program participants 
and responsible militai'y and Public Health 
Service officials were alerted, and withiii a week 
prototype strains were sent to Amccine manu- 
facturers for pilot studies and to the collaborat- 
ing laboratories so that each could become fa- 
miliar with the characteristics of the new agent. 

Diagnostic Reagent Program 

Although many laboratories are capable of 
fireparing the antigens and antiserums neces- 
sary for the diagnosis of influenza infections, a 
majority rely upon a central source for these 
materials. Since it Avas realized tliat early de- 
tection of influenza would depend upon the gen- 
eral availability of these reagents, in June 1957 
approximately 100 laboratories Avere sent 15 ml. 
each of viral antigen prepared Avith the 
A/Jap/305/57, the A/DenA'er/1/57, and tho 
B/GTj/ 1739/54 strains. The last two strains 
are representative of recent variants of tj-pes 
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A and IB. Antiseriuns prepax’ed in chickejis 
Avith each of these Adruses were also distributed 
to laboratories in 5.0-ml volumes. By the end 
of October, more than 30,000 ml. of antigen and 
10,000 ml. of antiserimi had been mailed to more 
than 300 laboratories. 

Results of tests in July made it cleax- that 
the antigen prepared Avith the Japan 305 strain 
transferred serially in embi'yonated eggs was 
useful only in complement fixation (OF) tests 
and not in the hemagglutination inhibition 
(HI) method. Serum from patients convales- 
cent from Asian influenza did not readily in- 
hibit the hemagglutination of chicken eryth- 
rocytes by this virus. MeauAA'hile the virus 
had been instilled into the respmatory tract of 
ferrets, causing death, and infective suspen- 
sions of the lung Avere transferred serially in 
mice and later in eggs. This “animal-line” 
virus Avas much more sensitive to antibody in 
HI tests. Although ineclianisms concerned in 
converting influenza strains from an antibody- 
insensitiA^e phase to the more I’eactiA'e phase are 
not understood, the phenomenon is Avell knoAvn 
and has been AAdtnessed in many laboratories. 

Another technical matter had to be dealt 
Avith, howevei'j before the animal-transferred 
line of virus could be utilized. In addition to 
becoming more reactiA^e Avith antibody, this line 
was also inhibited to a high degree by nonanti- 
bodj' substances in human and animal serums. 
The nonspecific inhibitors could not be digested 
Avith trypsin, but oA^ernight treatment with so- 
lutions of periodate completely destroyed the 
troublesome inhibitors Avithout markedly re- 
ducing specific antibody titers. 

Therefore, beginning in August the antigen 
sujjplied to laboratories for tJie detection of 
Asian influenza antibody response has been 
that prepared with the egg-ferret-mouse-egg 
line (EFME). Directions for use of the anti- 
gen haA^e been supplied. The viable seed for 
this Japan 305 variant and the other strains 
have also been distributed, and other materials, 
including human serums and normal allantoic 
fluids for control purposes, hare been furnislied 
upon request. 

Informafion and Training Acfivities 

Training in laboratory techniques in use at 
the International Influenza Center Avas pro- 


Added in a 2-day AA'orkshop at the end of Sep- 
tember. A class of 62 State and Federal 
technicians and directors was instructed in 
procedures to be folloAved in the isolation of 
influenza Auruses from suspected materials. 
Standard methods for performance of the CF 
and HI tests Avere discussed and incorporated 
in laboratory exercises. Techniques for pro- 
ductioji of diagnostic reagents AA’ere outlined 
and considerable time AX'as spent in discussing 
the interpretations of data. 

The International Influenza Center met the 
problem of communicating pertinent recent in- 
formation, or methodolog}’', to laboratories by 
periodic newsletters and by collaboration vith 
tile CDC Influenza Sun-eillance Unit in the 
publication of a weekly influenza report. 

Characteristics of Virus Isolates 

The nature of this report does not allow a 
detailed description of obserA'ations made about 
the Adruses isolated in tlie past few months. 
HoweA’-er, the following statements may serve to 
summarize the findings: 

• All ty'pe A isolates obtained from various 
parts of the world since June are closely related 
antigenically to those sent fi'om Singapore^ 
The Asian set apparently has replaced the A 
or FM family. Approximately 200 type A vi- 
ruses have been foi'Avarded to the International 
Influenza Center diu’ing this time, and all have 
been readily typed as the Asian variety. Three 
type B strains liaA'e been received, and these 
are A'cry similar to the B/GL/SI strain con- 
tained in polyvalent influenza vaccines. 

• The rate of successful virus isolations has 
been extremely A'ariable (from 0 to 100 pei'cent) 
and is obAdously dependent upon scA'eral pre- 
laboratory factors, such as care taken in selec- 
tion of patients, procedures folloAved in speci- 
men collection, and transfer of specimens to tiie 
laboratories. In the laboratory, proper storage 
and treatment of specimens are necessary. Al- 
thoAAgh the anmiotic inoculation of 11-day em- 
bryonated eggs continues as the method of 
clioice, many inA-estigutors haAm found monkey 
kidney culture useful ( J) • It is clear that am 
niotic fluids harvested from eggs should be 
tested Avith suspensions of guinea pig erythro- 
cvtes to detect the presence of liemagglutinafing 
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virus. Often fluids shown to be negative M’itli 
chicken erythi'ocytes were definitely positive 
with cells from guinea pigs. The value of sub- 
inoculating negative pools of amniotic fluids 
into another group of eggs has also been demon- 
strated. In several laboratories over 50 percent 
of the successful isolations were noted in this 
manner. 

• Many of the positive fluids contained only 
low concentrations of hemagglutinating virus 
so that from 2 to 4 additional transfers were 
necessary before good titers could be obtained. 
Several strains have been obtained, liowever, 
which routinely reach titer’s of 1 ; 800 or greater 
with 0.5 percent suspensions of chicken erythro- 
cj'tes. Parallel tests of human serums with the 
Japan 305 strain and some of the more recent 
isolates have been carried out. One of these 
strains which yields higher titers may be sub- 
stituted in the near future for the Japan 305 
as the diagnostic airtigen. 

Serologic Diagnosis 

Not all strains of influenza virus are equally 
sensitive to antibody in the HI or neutraliza- 
tion of infectivity tests. With the use of some 
variants the antibody response to infection in 
humans or animals cannot be demonstrated ex- 
cept by CF tests. On the other hand, many iso- 
lates have been studied which are as efficient as 
the Japan 305 EFME line supplied by the In- 
ternational Influenza Center, lilogabgab has 
found that fluids from infected monkey kidne}' 
cultures may also prove equally satisfactory 
sources of antigen (personal communication). 

Many laboratories have reported diagnostic 
increases in antibody titers measured with 
A/Denver/1/57 or older type A influenza 
viruses in CF or HI tests although the isolates 
cultured from these patients were in the Asian 
set. These results are not surprising. The lack 
of specificity in antibody response to influenza 
infection, especially with CF tests, has been 
known for years. Eepeated observations of 
antibody increases measurable in HI tests with 
strains of influenza virus no longer prevalent 
have led to the development of the “doctrine of 
original antigenic sin” (G). Altliough the 
mechanisms concerned remain poorly defined, 
it is clear from results of vaccination experi- 


Comparison of number of antibody responses 
measurable by complement fixation or hem- 
agglutination inhibition tests 


Antibody response 

Number 

Percent 

Total cases diagnosed ' 

1 

123 1 

100. 0 

CF positive 

94 

76. 4 

HI positive | 

76 

61. 8 

CF positive, HI negative 

47 

38.2 

CF negative, HI positive 

29 

23. 6 

CF positive, HI positive 

47 

38. 2 


* Fourfold or greater increase in antibody titer meas- 
ured with either test. 


ments and serum absorption tests that antibody 
response to related antigens is often condi- 
tioned by previous antigenic experience. In 
this epidemic of influenza some patients have 
responded by producing increased antibody 
titers against the older virus strains with no 
detectable production of antibody against the 
Asian set. Viruses obtained from these cases 
were always of the Asian variety. Therefore, 
serologic diagnosis cannot be relied upon as a 
means of defining the set of the infecting agent 
but only as defining the broader immunological 
type. 

The observations discussed above appear to 
lead to the logical conclusion that not much is 
to be gained by employing the HI test. The 
CF test will define the type of infection. Tlie 
series of results compiled in the table, however, 
make it clear that both tests must be employed 
to effect a maximum of serologic diagnoses. 
Although the CF procedure was more often the 
more sensitive, many cases could not be diag- 
nosed without the use of the HI method. Often 
high titers were found in the acute phase serum 
with the CF antigens while HI antibody "was 
very low. In these cases the HI test is most 
useful. In a surprisingly low percentage of 
cases, only 38.2 percent, could the diagnostic 
rise be demonstrated by both tests. 

Discussion 

Legions of contributors to the store of Itnowl- 
edge about influenza have joined in an effort to 
study the characteristics of pandemic influenza. 
Although it is obviously too earlj’’ at this time to 
define what has been learned, many laboratory 
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observations made during the past sevei-al j'ears 
have been dramatically reconfirmed. The cen- 
tral role of the laboratory in providing etio- 
logical diagnosis of sporadic outbreaks and epi- 
demics of influenza has been emphasized. 
Spread from country to country and within 
geogi’aphic areas has been carefully observed. 
There have been discussions in the i^ast as to 
whether new variants appear simultaneously in 
several areas or the spread is from a single 
source. In the case of Asian influenza, at least, 
there can be no argument; the new variant arose 
in China and spread from that point. 

Great interest has been focused on the question 
of whether strains of both the FM and Asian 
sets of A influenza would circulate. From June 
through November 1957 viruses isolated in gi’eat 
networks of laboratories all over the world have 
been of the Asian variety only. The greatest 
probabilitj' is that the older A sets will not be 
seen again in the near future. If the antigenic 
variations continue the course set during tlie 
past 24 years, we can expect modified forms of 
the Singapore viruses to appear and circulate 
during the next 10 j^ears. The great shifts in 
antigenic composition of influenza viruses have 
occurred at least three times in our histoi’y at 
intervals of about a decade. Meanwhile, we can 
expect protection from influenza by vaccination 
or other antigenic experience with any of the 
Asian set of influenza virus strains. 


Ajitibod}’- response is often not strain specific 
in man because of previous conditioning by ex- 
periences with other variants of the immuno- 
logical type. Wlien epidemiological informa- 
tion is desired about more precise antigenic 
definition of the etiological agent, virus isolates 
must be examined. Although the serologic 
diagnosis of influenza is more frequently 
afforded by OF technique, a significant number 
of cases will be missed xmless the paired serums 
are also tested by HI tests. 
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Berlin Epidemic, 1889 

“Professor Virchow lias recovered from his attack of influenza ; several mem- 
bers of the Imperial family have also been attacked . . . The National Zeitung 
is censuring those who spread pessimistic theories about the epidemic. . . . 
OfScial data of the number of cases of influenza here have not been made. It 
is known . . . that but few families have escaped the plague, and that a third 
of the population has been ill with it. The medical press refutes tlie theory 
that there is any connection behs'een the influenza plague and cholera, although 
it is known to be a fact that cholera has repeatedly appeared after an influenza 
epidemic.” 

— Cable report from Der Deutscher Correspondent, Baltimore, Md., 
Public Health Reports, December 14,1889. 
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Influenza Control in the Armed Forces 


HERSCHEL E. GRIFFIN, M.D, 


T he history of the Armed Forces’ in- 
terest in influenza is long and generally 
well known. Certainly the World War I ex- 
perience has been recalled often enough recent- 
ly to indicate the concern at least that far back. 
During that period 1 in every 5 men in the 
Army contracted influenza, and roughly 25,000 
died from its complications. This is ueaidy 
half the number of battle deaths in the Ameri- 
can Expeditionary Forces. The disease is still 
potentially important to the military as well as 
to the population at large. 

The modern history of the Armed Forces’ 
activities directed toward the control of in- 
fluenza dates from December 27, 1940. On that 
date Lt. Col. James Stevens Simmons, the late 
dean of the Harvard School of Public Health, 
wrote a letter recommending the establishment 
of a “Board for the Livestigation and Control 
of Influenza and Other Epidemic Diseases in 
the Army.” Within 15 days approval was 
granted by the War Department, and the 
board, with its formidable title, was estab- 
lished. This agency, now the Armed Forces 
Epidemiological Board, and its Commission on 
Influenza are still active. The continuity of 
the agency is apparent from the fact that two 
members of the early commission are now on 
the board, one as its president, and two other’s 
are now directors of other commissions. 

The major influenza control activities of the 

Lieutenant Colonel Griffin, MC, V. S. Army, is chief 
of the Communicable Disease Branch, Preventive 
Medicine Division, Office of the Surgeon General, 
Department of the Army. This paper is based on 
comments at a symposium on Asian influenza held by 
the American College of Preventive Medicine and the 
health officers’ section at the 1957 meeting of the 
American Public Health Association. 


three military departments could be classified 
in several different wa 3 'S. I have chosen to 
consider them under four main headings : sur- 
veillance, investigations, vaccination, and medi- 
cal care. I shall briefly describe the activities 
of each of these areas and report our experience 
so far. 

Military Surveillance 

Surveillance is maintained, as in civilian 
public health, by periodic reporting augmented 
by special epidemiological reports when the oc- 
casion warrants. For example, the Armj’’ has 
176 stations around the world which submit 
weekly telegraphic reports enumerating new 
cases diagnosed. Common respiratory disease, 
influenza, and pneumonia are among the re- 
portable categories. By this means trends maj' 
be determined and the overall picture seen. 
More detailed information is submitted by spe- 
cial telegraphic reports in outbreaks of respira- 
tory disease. 

Laboratoi’y surveillance is based on the cen- 
tral laboratory at the Walter Reed Army Insti- 
tute of Research and extends through the area 
laboratories in this country and overseas. Each 
has facilities for viral isolation and serologic 
identification. 

Military medical facilities also participate in 
civilian reporting programs. Station medical 
officers comply with the State and local report- 
ing requirements. In turn the three Surgeons 
General report their experience to the Public 
Health Service for publication in the Morbid- 
ity and Mortality Weekly Report. Coordina- 
tion of effort among militar 5 q State, Public 
Health Service, and World Health Organiza- 
tion laboratories has been close from the 
beginning of man’s ability to type the virus. 
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Through this surveillance an increasingly clear 
picture of Asian influenza among the military 
has emerged. 

The most important characteristic of influ- 
enza to the military in 1957 was its high attack 
rate. This was the predominant feature of the 
eai-ly epidemics in Asian populations. But 
when the epidemic reached our military and 
naval units in the Far East, where we could 
focus closer investigative study, it became ap- 
parent that the attack rate was not constant. 
In some units the rate reached 65 percent, in 
others 10 to 20 percent, and occasionally there 
were onlj^ a few cases. This variation, it was 
soon determined, was not due to preexisting 
immunity since antibodies to this virus were en- 
tirely lacking in this gi-oup. It appeared to be 
a function of crowding and closeness of contact. 

The high rates occurred in units whei’e the 
men lived, slept, ate, and worked together, such 
as those aboard naval vessels and in recruit 
training camps. When the populations were 
not so concentrated, the rates were low. For 
example, the outbreak at the San Diego Naval 
Training Center began so explosively that many 
first thought it would turn out to be adenovirus 
disease. Moreover, the rates in recruits were 
high, and in the cadre, who lived in their own 
homes, the rates were low. But it ^oas influ- 
enza. This pattern has now been repeated 
many times. 

A companion feature lias been rapidity of 
spread, or perhaps more precisely the almost 
simultaneous occurrence of geographically 
widely separated outbreaks. How the disease 
first swept through Asia is well known. Its 
successive occurrence in countries around the 
world and the early widespread seeding in the 
United States have been described. 

The first confirmed militaiy outbreak in tliis 
country occun-ed in an east coast naval station 
early in June 1957. For 3 months the labora- 
tories across the countiy reported occasional 
virus isolations and significant titer rises from 
sporadic cases. But there wei-e few outbreaks. 
Although the virus was widespread, the respir- 
atory disease rate for Army troops in tlie 
United States remained relatively constant, be- 
low 100 per 1,000 per year in the weekly reports. 


Then, in the fii’st week of September, nianv 
special epidemiological reports were receive! 
The rate for Army personnel in the United 
States rose in 5 weeks to more than 750 cases 
per 1,000 per year, as some 30,000 cases oc- 
curred. Bj'' mid-October, though, the rate was 
headed precipitiously downward again. At 
the end of the first week m December it was 
down to 215. Thus, although person-to-person 
spread ma}’^ account for infection with the vi- 
rus, it alone cannot explain the pattern of the 
occurrence of epidemic influenza in the Army. 
The pattern in naval fleet units is a little 
clearer because of the closeness of the contact 
and more nearly resembles the spread in Asia 
or the occurrence of disease in families. 

If one focuses attention upon individual 
bases and ships rather than upon the armed 
services as a whole, an important mitigat'mg 
feature of the disease is brought to light. This 
is the short duration of outbreaks. In military 
experience most have run their course in 4 to 
6 weeks, except whei’e there have been additions 
to the population. This brevity of duration 
significant^ lessens the effect of even intense 
outbi’eaks. In those outbreaks where the over- 
all attack rate reached 25 percent, only 5 to C 
percent were ill at the peak, and then for only 
a few days. Prevalence is a better index of 
impact of disease than is incidence. 

The laboratory has contributed significantly 
to surveillance. Its first function is categori- 
zation of the outbreak through confirmation of 
the diagnosis. Our practice is not to submit 
every case of respiratory disease to the labora- 
tory for study, but to investigate throat wash- 
ings and serum pairs from a small samiile of 
characteristic cases early in the outbreak. 
Once the outbreak is categorized as influenza, 
cases are diagnosed clinicalty. 

Early in the summer it became apparent that 
“all is not flu that fevers.” Outbi’eaks pre- 
sumptively diagnosed as influenza were proved 
in the laboratory to be as diverse as strepto- 
coccal exudative phai’jmgitis, common cold, and 
salmonellosis. One wonders at the reliability 
of the cumulative numbers being generally 
quoted. 

The laboratories have been examining the 
homogeneity of the virus. Pemember that 
early in 1957 an influenza -V' virus was widely 
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disseminated. In April the Asian variant 
started its world tour. The question has been 
raised as to whether another strikingly differ- 
ent A virus would appear this year. Experi- 
ence would say no, and so far the laboratory 
has borne out experience. But vigilance is be- 
ing maintained for the early detection of the 
unexpected, should it occur. 

Surveillance, then, has identified the close, 
continuous contact, such as that of the family 
or the crew of a ship, as the hazardous contact. 
Potential control measures involve preventing 
transmission of the virus within these close 
groups, rather than curtailing public gather- 
ings. However, this does not preclude closing 
schools for administrative reasons because of 
high absentee rates or illness among teachers. 

Investigative Efforts 

Investigations are being carried out on many 
fronts so that when the time comes to draw 
conclusions about this epidemic, those conclu- 
sions may be based on data and not on specula- 
tion. We believe that we would be seriously 
remiss to allow this, the most significant occur- 
rence of influenza in almost 40 years, to pass 
poorly or inadequately documented. 

These investigations are being conducted at 
all levels. Prototype protocols for the epi- 
demiological description of outbreaks at indi- 
vidual installations have been widely distrib- 
uted. When they are returned, there will be 
a large body of information reported in com- 
parable format, with data commonly catego- 
rized. We hope that this procedure will allow 
pooling of the data and permit an orderly and 
logical progression from the specific to the gen- 
eral when evaluations are made. 

Military laboratories and research groups are 
also conducting studies. The early work of Dr. 
Maurice E. Hilleman and the Walter Keed 
Army Institute of Kesearch group in identify- 
ing and categorizing the virus and in evaluat- 
ing its antigenicity may be mentioned. Impor- 
tant work in clinical, laboratory, nureing, and 
•other aspects of the situation is being done by 
other laboratories. We arc continuing to fi- 
nance the projects of the Armed Forces Epi- 
demiological Board and its Commission on In- 
fluenza. 
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All this research, -which represents a rather 
considerable commitment of personnel, facili- 
ties, and money, is not considered an ancillary 
function or an esoteric exercise, but an essential 
control activity. Just as the knowledge gained 
from the more than 15 years of previous study 
allowed prompt action when the new strains 
appeared, so the research carried out this year 
will continue to improve our position of pre- 
paredness for the future. At any rate, an ef- 
fort is being made to avoid what Dr. Edward 
G-. McGavran has categorized as the “loss of 
invaluable information through the failure to 
observe and record experience.” 

Vaccination by the Services 

Vaccination represents the only really effec- 
tiA’e control measure available in combating in- 
fluenza. The actual program of immunization 
is simple. Military personnel worldwide have 
received two doses of vaccine. Overseas, the 
same course was offered on a voluntary basis 
to civilian employees and dependent personnel. 
At installations in this countiy where supplies 
e.xceeded military need, one dose has been of- 
fered to dependents and civilian employees. 

I have been asked to comment on the intra- 
cutaneous route of administering influenza 
vaccine. 

The primary reason this route has been con- 
sidered at all is tliat it enables the available 
supply of vaccine to reach a larger segment of 
the population. Hilleman and others have re- 
ported tliat the antibody response to intra- 
cutaneous vaccination was “almost as good” as 
the greater amount given subcutaneously. He 
noted that “this finding may be significant in 
situations where shortage of vaccine necessi- 
tates stretching the supply.” Similarly, the 
special Committee on Influenza of the Ameri- 
can Medical Association stated that the sub- 
cutaneous route was preferable, though the 
intracutaneous route was offered as a possible 
alternative. 

In the Anned Forces all past studies and ex- 
perience regarding the preventive effect of the 
vaccine, as opposed to antibody stimulation, 
have been based on the subcutaneous route. So 
this route was decided upon if the supply should 
prove sufficient. In one service, the supply for 
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the first dose -vras limited and the intracntaneoiis 
route was used in part of its personnel. The 
subcutaneous route was used throughout for 
tlie second dose. 

As j’^et we have no data on the protective ef- 
feet of the intracutaneous injections. Studies 
are under waj- to provide factual data on which 
to base future action. 

Experiences in Medical Care 

It is not customary to consider medical care 
a control activity. But in this disease care and 
control are interrelated. Clinical features have 
epidemiological significance, and epidemiology 
guides care. There has been nothing ijeculiar 
to the military in its hospitalization and 
therapy policies. Conservatism has been the 
rule. Segregation of patients, preferabl.v 
without hospitalization for the uncomplicated 
cases, and symptomatic therapy with avoid- 
ance of antibiotics have been practiced iji 
military as well as in civilian medicine. 

The first action taken in medical care was 
obviously operational planning. It was neces- 
sary to estimate the capability of the military 
medical services in order to pronde personnel, 
supplies, and facilities to meet the load. Be- 
cause these medical services are designed for 
rapid expansion of their reserve capacity, and 
personnel and supplies are mobile, it was con- 
cluded that the capability was sufficient to meet 
tiie anticipated load. 

The first test of this conclusion was in the 
Philippines. Clark Air Force Base reported 


a sharp, severe outbreak, but needed 310 outside 
help to manage it. Now that there liaro beeu 
scores of such experiences, it lias become clear 
that the military medical services are indeed 
capable of handling outbreaks of this magni- 
tude. Even aboai'd ship, where expansion ca- 
pability is limited, facilities have been ade- 
quate, though at times severely strained. 

Clinical experience may be briefly summa- 
lized. Cases have been acute, with tempera- 
tures averaging about 103° F. but recovery Iras 
been rapid. The average time lost has been 
about 4 days. Pneumonia diagnosed on clinical 
grounds has been seen in less than 1 percent of 
respiratory disease admissions. This includes 
primary pneumonia, with no association wrtir 
influenza. In about 0 percent of the respiratory 
cases where chest X-rays have been taken rou- 
tinel}', some degi'ee of pneumonitis has been re- 
ported. 

Association of the influenza virus and a bac- 
terial hitchhiker has not been observed, eveir 
in areas where streptococcal disease is endenric. 
In the Army one death has been associated with 
influenza. The few other pneumonia deaths 
have been intensively studied, but no evidence 
has beeir elicited which would indicate that in- 
fluenza played a role in them. 

In regard to the future, I can say only that 
this is our program so far it has served ns well. 
We intend to continue it as described, though 
ever alert to a change in the situation wliicb 
would warrant modification or revision. We 
are prepared for such a change, wlsilo not neces- 
sarily predicting it. 
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Public Information and Edncation 


J. STEWART HUNTER 


O N SEPTEJIBER 1, 1957, a New York 
newspaper carried a roundup story on 
Asian influenza with this lead sentence; “The 
greatest teamwork in medical history has been 
stimulated by the threat of a spread of Asian 
influenza this fall.” Later in the stoiy the re- 
porter wrote: “Communications from Geneva 
[■World Health Organization] through the 
world’s capitals to laboratories, health depart- 
ments, universities, vaccine manufacturers, lo- 
cal physicians, and the general public is the key 
to today’s medical teamwork.” 

Undoubtedly the Nation’s readiness with re- 
spect to Asian influenza owed its heaviest debt 
to intercommunication among nations, among 
medical and scientific arid public health profes- 
sions, between industry and government, and 
between all of these elements and the populace. 
The interchange of information has been con- 
stant since June 10, 1957, when Surgeon Gen- 
eral Leroy E. Burney called the first meeting of 
representatives of medical and health profes- 
sions to discuss the influenza epidemics then ap- 
pearing throughout Bie Far East and to 
consider courses of action should the disease 
spread to this country. 

In this effort the role of public information 
and health education as an organized and in- 
tegrated part of the Public Health Service’s 
Asian influenza program has been fully recog- 
nized and fully employed. 

In testimony before the Senate Appropria- 
tions Committee on behalf of a request for sup- 

Mr. Hunter is Assistant to the Surgeon General for 
Information, Public Health Service. This article 
is based on a paper presented at the 1957 meeting 
of the American Public Health Association in Cleve- 
land, Ohio. 


plemental funds for influenza activities, the 
Surgeon General said ; 

In the last analysis, the success of any large-scale 
effort to control an influenza epidemic depends upon 
an alert and informed public. We must avert the 
dangers of indifference on the one hand, and of un- 
due hysteria on the other. This calls for current 
and reliable public information on the exact nature 
of the problem and on the actions which need to be 
taken. We plan to provide these informational and 
educational services, in cooperation with State and 
local health departments and professional groups. 

The Congress appropriated $110,000 for pub- 
lic information and educational purposes. 

The Public Health Service has long rec- 
ognized the importance of these activities, and 
information and public education are implicit 
in all its programs. In fact, the Service’s basic 
legislation directs the Surgeon General to re- 
port on health matters periodically to the pub- 
lic and to the Congress, and to engage in health 
education activities. The Asian influenza pro- 
gram, however, repi-esents a positive and ex- 
plicit directive from the Congress to carry on 
an information campaign. 

Two Related Tasks 

In this campaign, there were two distinct but 
related kinds of tasks. The first was to inform 
the public about Asian influenza and to alert 
people to the possibility of an epidemic in this 
countiy and of the actions taken to deal with it. 
The second was to encourage use of the new in- 
fluenza vaccine as the only preventive measure 
available. 

The first task was essentially a public in- 
formation program. Like all similar programs, 
it entailed not only reporting fully on develop- 
ments as they occurred but an educational effort 
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as we]]. T]ie major emphasis was t]iroug]i mass 
media; newspapers, magazines, radio, televi- 
sion, films, pamphlets, and exliibits. 

These facilities otfer the most eifective way 
of delivering a message to the eyes and ears of 
millions in the sliortest possible time. This, of 
course, was tlie necessitj' wliicli we faced. In- 
formation fully reported and pz-operly inter- 
preted througli such media obviousl^y is funda- 
mental to tlie development of public under- 
standing. There are, of course, many useful 
and essential channels. 

The second task, to encourage use of vaccine, 
called for a sustained campaign of health edu- 
cation. In this campaign, the Service used both 
the mass media and the techniques of personal 
communication, although the emphasis, because 
of the limitations of time, had to be on the 
former. One of our important goals was to 
provide assistance to State and local health 
agencies, to professional groups, and to industry' 
in their own infoimation and health education 


programs. 

To accomplish the first task, that of alerting 
and informing the public, the Service strength- 
ened and intensified its means of imparting 


information through normal channels. For 
example, press releases were issued and press 
conferences were held immediately following 
all major policy decisions. Between June 7 
and the beginning of December, the Service 
issued 35 press releases on Asian influenza alone, 
averaging more than 1 a week. In addition, the 
major meetings, such as the Surgeon General’s 
special conference with the State and Terri- 
torial health officers in August, were open to 
the press and to representatives of other media. 
And, of course, State and local health officials, 
medical societies, and others interested in the 


program were kept regularly informed of inci- 
dence, vaccine supply, and other developments. 

Considerable time and attention were pven 
to working with magazine editors, staff writers, 
and free-lance contributors. Articles on Asian 
influenza have appeared in at least 32 magazines 
of wide national circulation, including iSeoders 
Pinest Life, Good HouseTceeping, and the 
various news weeklies. An incomplete ^lly 
shows that 60 such articles appeared from Sep- 
tember through November 195 ( . In addition, 
there were numerous reports in specialized jour- 


nals, trade magazines, house organs, and 
regional and State publications. 

Papers and articles also appeared regularly 
in professional and scientific journals. ‘ Within 
the same S-month period, for example, 14 arti- 
cles on Asian influenza appeared in the Journal 
of the American Medical Association, several 
of them written by Public Health Service ofli- 
cials. There were similar articles in tlie 


periodicals of public health, nursing, pharma- 
ceutical, and other professional organizations. 

This was in line with another implicit direc- 
tive from those who planned and administered 
the influenza program : a free and rapid inter- 
change of information among professional 
groups. It was the job of public information 
and education personnel to apply their special- 
ized skills and teclmiques to keep the informa- 
tion flowing and current. The matei'ial from 
the sjaecial meeting with the State and Teiri- 
torial healtJi officers, for example, was quickly 
reproduced and widely disseminated. The jo\u- 
nals of the American Public Health ^socia- 
tion, the American Medical Association, the 
American Hospital Association, the American 
Pharmaceutical Association, the nursing oigan 
izations, voluntary health agencies, and the 
State health departments spread the word rap- 
idly to private physicians and other key people. 

In fact, effective information services origi- 
nated from a wide variety of sources and were 
conducted in an excellerit spirit of cooperatmn. 
It should be emphasized strongly that the Asian 
influenza information program has been a co- 
operative enterprise throughout, with the no c- 
worthy assistance of the communications in- 
dustry itself. The reporting of the Asian in- 
fluenza story by press, television, and radio, and 
by professional and specialized organs has been 
restrained, responsible, and enlightened. la 
newspapers and other media have almost witli- 
out exception shown a ready understanding o 
the problems faced by health officials and a 


lingness to help. . 

1 good example of this kind of cooperatne 

ion was a television program late m August 
W^estinghouse station KDEhV m Pittsburg i- 
is program was produced by a joint effor 
the television station, and the American 
idical Association, the University of 1 itt=- 


150 


Piihlie neaUh Itcporl 



burgh, the Allegheny County Medical Society, 
and the Public Healtli Service. The partici- 
pants included Dr. Burney and other officers of 
the Service, and Dr. George F. Lull of the 
American Medical Association. The show was 
carried in five major cities and over the educa- 
tional television network of the XJniversitj’’ of 
klichigan. It was also kinescoped, and prints 
were sent to all tire States. By rnid-IT ovember , 
the film had been shown more than 200 times 
on 150 television stations in 41 States. 

Many other television and radio appearances 
by senior officials of the Service, of State and 
local health departments, and of professional 
organizations also helped tell the story to the 
American people. 

Films and Pamphlets Issued 

Irr another information field, the Public 
Health Service developed extra footage and 
otherwise brought up to date a film made in 
1950 entitled “The Epidemiology of Influenza.” 
Copies of this film were distributed for use by 
the States. Keports received by the Service 
indicated that the film had wide use on tele- 
vision and at public and professional meetings. 

A number of new publicatioirs on influenza 
were developed by the Public Health Service 
and given wide distribution. These included 
a fact sheet on Asian influenza, a revision of the 
basic health information leaflet on influenza, and 
pamphlets entitled, “IVliat You Should Know 
About Asian Flu” and “If Asian Flu Comes to 
Your Community.” 

Pamphlets and other educational material 
were also issued by others involved in this effort. 
The American Medical Association developed a 
packet of material for State and local medical 
societies. The American National Eed Cross 
issued a special Asian influenza information kit 
to its State and local affiliates. Voluntary 
health agencies, professional groups, the phar- 
maceutical organizations, and industry distrib- 
uted special bulletins, pamphlets and articles 
for the general public as well as for physicians, 
pharmacists, and other health personnel. 

Speaking engagements, including fozmal 
papers and informal talks before a variety of 
professional and public groups, helped inform 
additional thousands of people. Public Health 


Service officials delivered at least 23 addresses 
on Asian influenza from September through 
November, an average of about 2 each week. 
These were given in such major cities as New 
York, Boston, Philadelphia, San Francisco, St. 
Louis, and Chicago, and before groups ranging 
from local civic clubs to meetings of national 
voluntary and professional associations. 

All of the foregoing, as well as other com- 
munications techniques, wei’e used to perform 
the firat of the two tasks previously mentioned, 
to inform the public. These techniques also 
served as an integral part of a sustained health 
education campaigir. In addition, other edu- 
cational measures were developed to encourage 
vaccination against the infection. All State 
health educators, for example, received guides 
on how to organize for local community action 
specifically adapted for this campaign. Health 
educators were assigned to the regional medical 
officers of the Public Health Service to work 
with States and communities and to conduct 
special surveys of local problems, needs, and 
attitudes. 

A series of 14 radio spot announcements, 4 
television announcements, and 5 newspaper ad- 
vertisements in varying sizes were sent to pub- 
lic health educators and information personnel 
in all of the States and Territories for their use 
in local situations. In the 3-month period, 15 
such mailings were completed. The materials 
were designed to be flexible and easily adapta- 
ble to the needs of local communities. 

A great stimulus to the vaccination promotion 
program was a special campaign launched as a 
public service by the Advertising Council, Inc., 
in early November. Sponsored by the Public 
Health Service and the American Medical Asso- 
ciation, the campaign was prepared by the vol- 
untary task force advertising agency. Young 
and Kubicam, Inc. Its purpose was to carry 
the message of vaccination to all the newspapers 
and radio and television stations of the country. 
A kit containing four newspaper advertise- 
ments in varying sizes was shipped to all news- 
papers in the United States. Similar material 
was sent to all television and radio stations. 
The television spot announcements were nar- 
rated by the noted commentators, Edward K. 
Murrow, John Daly, and Dave Garroway. 
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Copies of related Advertising Council mate- 
rials -were sent simultaneously to State health 
olBcers and their health education staffs. Local 
sponsors of the messages were asked to check 
with their medical and public health authorities 
before using the advertisements in newspapers 
or on the air. In this way, State and local agen- 
cies were given an opportunity to participate 
in the campaign. Several local information 
and education efforts, in fact, were geared to 
the appearance of these ads. 

In this effort, the Public Health Service had 
the benefit of early assistance and counsel from 
an ad hoc Advisory Committee on Information 
and Education, whose members were health edu- 
cators in State and voluntary health agencies. 
The committee included Kobert Yoho of Indi- 
ana, James Quinlivan of New York, Elizabeth 
Reed of Florida, Thomas Gibson of Georgia, 
Milton Kossack of Louisiana, and Sol Lifson of 
the National Tuberculosis Association. They 
responded generously to the request of the Pub- 
lic Health Service for advice on these matters 
and contx’ibuted substantially to the success of 
the program. 

The Program’s Effect 

It is pertinent at this point to ask, and attempt 
to answer, the questions : Was the progi'am suc- 
cessful? Did it achieve its purpose “to aleri 
but not to alarm” the Nation and to encourage 
people to be vaccinated? The evidence seems 
conclusive that the campaign did indeed 
achieve its objectives. Probably never before 
in the history of the Nation has the public be- 
come so quickly and so well informed on a mat- 
ter of public health importance. 

The findings of the Gallup PoU of Septem- 
ber 23, 1957, are worth repeating in this con- 
nection. Of the adults questioned : 

92 percent had heard or read of Asian inUuenza. 

7C percent knew that there was a vaccine against 
the disease. 

G5 percent planned to be vaccinated. 

These findings are all the more remarkable 
when one considers the unprecedented speed 
of the eirtire influenza development. Within 
less than 5 months a new strain of influenza 
vims was identified and isolated ; a new vac- 
cine was developed, tested for safety and efifec- 
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tiveness, and produced in mass quantities; 
plans were developed and put into effect for 
a nationwide voluntary distribution system; 
millions of Americans were vaccinated; and 
an emergency medical care program was de- 
vised and put into effect in many local com- 
munities. 

Communications jxaved the way for quick 
and effective action at eveiy point in this de- 
velopment. Without a strong and active in- 
formation program, the public might liave 
floundered in ignorance and fear and there 
might have been uncertainty among profes- 
sional groups. With it, there was a rational 
period of preparation and a cooperative mo- 
bilization of resources. This is not unique or 
even surprising. The Anerican people, when 
well informed •with the facts, react in this 
fashion. 

The evidence of acceptance and understand- 
ing is clear. But was the job well done? 
Was too much information centralized in 
Washington, to the detriment of local pio- 
grams? Aid was the entire development sen- 
sationalized beyond its public health signifi' 
cance either by the Service or other's engaged 
in public information? 

We believe that the answer to these ques- 
tions is “No.” Wiile eveiything was done to 
alert people to the situation and to see that the 
information disseminated was accurate, it 
must be kept in mind that Asian influenza was 
not made into front-page news by virtue of a 
public information program. The story had 
many elements of newsworthiness : a dise.ase o 
mysterious, sudden origin in a remote region, a 
rapid spread throughout the world, a catastio- 
phic potentiality^ and a unique scientific and 
industrial achievement of swift identification 
of a new virus strain and large-scale produc- 
tion of a new vaccine. . 

The problem was not wliether to publicize 
the Asian influenza story. The stoiy would 
have been told inevitably by the communica- 
tions media because of its inherent public in- 
terest. The problem was instead to use the 
techniques of communication and education to 
let reporters, the public, and the health pro- 
fessions know precisely wiiat was .at stake, w ly 
action was necessary, and wJiat kind of action 
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%Yas called for by each group. And the aim 
was to draw each group into the national ef- 
fort, as an active planner and participant. 

Joint planning and joint action in the in- 
formation and education effort as well as in 
other phases of the program were key elements 
in the conti-ol of Asian influenza. One of the 
important byproducts of this campaign has 
been the strengthening of relationships among 


those responsible for communications pro- 
grams in Federal, State, local, and volun- 
tarj'' healtli agencies. This should stand us in 
good stead not only in the event of future 
emergencies but in the conduct of information 
and education for continuing health services. 
Information is vital to health programs, and 
its vigorous employment will help bring closer 
the goal of better healtli for all. 


PHS Material on influenza 


The following materials prepared or issued by the 
Public Health Sendee relating to the epidemic of 
Asian influenza include films, publications, and ar- 
ticles in Public Health Reports, 

Film 

The Epidemiology of Influenza, an updated 1950 
film (16-mm., sound, black and white, 13 min.), 
shews the fight against influenza since the pandemic 
of 1918. The historical significance, behavior, and 
periodicity of the disease, its clinical picture, the 
WHO program including the establishment of look- 
out posts, the physician’s role in reporting, and lab- 
oratory procedures are all depicted. It can be ob- 
tained on loan from the Communicable Disease Cen- 
ter, Public Health Service, Atlanta, Ga. 

Publications 

Proceedings of the Special Conference of the Sur- 
geon General of the Public Health Service with the 
State and Territorial Health Officers, August 27-28, 
1957, mimeographed, available in limited quantities, 
without charge, from Public Inquiries, Public Health 
Service, Washington 25, D. C. 

Public Health Monograph JSIo. 48 (PHS Pub. No. 
544), A Review and Study of Illness and Medical 
Care, with special references to longtime trends, by 
Selwyn D. Collins, 1957, 86 pp. (An extract from 


this study. Influenza in the United States, 1887-1956, 
covering pages 51-74, is published as a separate.) 

Articles 

The September, October, and November 1957 is- 
sues of Public Health Reports as -well as this one 
carry papers on influenza : 

In the September Issue — 

Influenza Epidemic Alert, by Surgeon General 
Leroy E. Burney, p. 767. 

Influenza Epidemics During 1951-56 With a Re- 
view of Trends, by Selwyn D. Collins and Josephine 
L. Lehmann, pp. 771-780. 

A short report on the Asian Strain of Influenza A 
with a Calendar of Major Events in the 1957 Out- 
breaks, pp. 768-770. 

In the October Issue — 

The Philippine Influenza Epidemic of 1957, by 
Matthew Tayback and Arturo C. Reyes, pp. 855-860. 

Testing Influenza Vaccines at NIH; Selected Steps 
in the Procedure To Insure Safety, Purity, and Po- 
tency (pictorial) , pp. 861-864. 

Pan American Cooperation on Influenza, p. 917. 

In the November Issue — 

Health Officers’ Meeting on Asian Influenza, pp. 
998-1000. 
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Mobilization of Pi’ivate Physicians 

HAROLD C. LUETH, M.D. 


T he THjREAT of an Asian epidemic in tlie 
XInited States confronted the medical pro- 
fession early in June 1957. The hoard of trus- 
tees of the American Medical Association 
promptly designated the Committee on Civil 
Defense as the Special Committee on Influenza 
and assigned it the additional task of exploring 
the possibility of Asian influenza in the United 
States, the extent and nature of the threat, and 
the means with which the threat could be met. 

On July 9,^ representatives of the American 
Medical Association, the American Hospital 
Association, and the Public Health Service met 
at the AMA headquarters to draw up a pro- 
gram whereby the individual physician could 
be informed of his role should the threat be 
realized. 

As a result two principal programs were de- 
veloped. One provided the physician with nec- 
essary information; the otlier dealt with or- 
ganizational mattens. 

To assure the physician that he would get all 
the scientific information concerning the biol- 
ogy, epidemiology, clinical characteristics, and 
therapy of Asian influenza, the information 
program prepared articles and notices for pub- 
lication in the Journal of the American Medi- 
caJ Association and special notices for State and 
county medical journals. 

Dr. Lueth is clinical professor of medicine, Univer- 
sity of Illinois College of Medicine, Chicago. Be is 
a member of the American Medical Association’s 
Council o/ Nationcl Defense, chairman of the Com- 
mittee on Civil Defense, and chairman of the Special 
Committee on Influenza. This paper is based on 
comments at a symposium on Asian influenza held 
by the American College of Preventive Medicine and 
the health officers’ section at the 1957 meeting of 
the American Public Health Association. 


The organizational program was divided iato 
several diflerent activities. First, State and 
county organizations were notified and advised 
to take immediate action on the possible tineat. 
One of the first things noted, of course, vras 
that vaccination was the only possible means of 
combating Asian influenza. It was sinmlia- 
neously recognized that the vaccine would be in 
short supply, requiring some scheme of alloca- 
tion. 

Aext, the Special Committee on Influenza 
suggested that the vaccine be allocated on me 
basis of local determination, using the facilities 
and resoiu'ces within communities. It was as- 
sumed that the local healtli profession working 
with the local public health officer and otbet 
community officials could best ascertahi nw 
vaccine in short supply could be divided ana 
utilized advantageously. 

An action group was then formed to allocate 
the determinable amount of hospitalmhcu 
available. It was seen immediately that tncrc 
ATOuld be a wide demand for hospitalization 
through Blue Cross, Blue Shield, and otte in- 
surance programs. Since it would be diffim 
for the physician to deny hospitalizaUon o a 
large group of people, the committee feh tnw 
some scheme should be forthcomiug for ordeilj 


!e of hospitals. . , 

Because of these problems, notification ot 
icisions were authorized by the bonrd o 
nstees on July fiO. At the same time . ^ 
>ard designated two of its members, Dr. Hu.n 
ussey and Dr. James Appel, to sit '^ith tjie 
lecial Committee on Influenza. By nu y - 
e notifications went out to each of the cmmD 
nnd thev wcrc urged 


ake action. t i - .on 

1 should also be pointed out that bj -'ui} -0 
•e was some concern about a possible wide- 
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spread, injudicious use of antibiotics, and a 
preliminary statement was sought from the 
Council on Drugs of the American Medical 
Association. The council issued a statement 
advising a reasoned and cautious scientific ap- 
plication of antibiotics in proved and indicated 
cases. 

On August 14, the Surgeon General of the 
Public Health Service called a meeting in 
Washington, D. 0., for all representatives of 
national health agencies and voluntary health 
gi'oups to decide how to cope with this partic- 
ular problem. Three recommendations ensued : 

First, the Surgeon General’s program should 
be fully supported and endorsed by all 
organizations whose representatives were in 
attendance. 

Second, local health groups or councils should 
determine how vaccine and hospitalization 
should be allocated within local commimities. 

Third, a meeting of the State health officers 
should be called by the Surgeon General at the 
earliest possible moment so that their efforts 
could be integrated or coordinated with other 
agencies. 

The State and Territorial health ofiicers 
meeting was held in Washington on August 27 
and 28, and one of the essential ideas that came 
out of the meeting, in addition to those dealing 
with cooperation and allocation, concerned the 
proper use of laboratory work. There was 
some apprehension that physicians might not 
at first use the resources of laboratory tech- 
niques to pinpoint the occurrence of Asian 
influenza, but would rely on clinical signs. It 
was also feared that, in some instances, too 
much public awareness would lead overanxious 
patients and phj’^sicians to flood laboratory re- 
sources with an unnecessary nvunber of speci- 
mens. A carefully worded statement urged 
physicians to use laboratory resources to deter- 
mine the presence of an epidemic, but to allow 
the State and Public Health Service laboratory 
officers to select samples for testing. 

Tlie Council on Drugs, on September 7, en- 
joined physicians to use antibiotics only when 
indicated and then to use them in large enough 
doses to combat the offending secondai’y type 
of organism. 

On September 19 the public information pro- 
gram was launched with a television announce- 


ment by the president of the American Medical 
Association. Recordings and scripts for radio 
and television were on hand for local members 
of the profession to use should influenza strike 
their communities. 

By September 27 the program had developed 
and events had changed enough to warrant a 
second notification from the Special Committee 
on Influenza to the same coimty and State medi- 
cal societies and health groups, advising them 
of current developments and again asking them 
to take appropriate action. 

It is interesting to note that those medical 
societies with well-organized plans and with 
active national emergency medical service com- 
mittees or civil defense committees quickly took 
this material, redefined it, reworked it in the 
light of their particular needs, and dissemi- 
nated it to their local groups. Just to show 
how rapidly some States worked, the Missis- 
sippi State Medical Association was able to 
prepare and mail within 1 day after notifica- 
tions were received a plan for the entire State. 

On September 27 the Special Committee on 
Influenza took definitive action on the use of 
false and misleading information concerning 
the efficacy of drugs. As soon as Asian influ- 
enza received wide publicitj', many took the 
opportunity to claim some therapeutic advan- 
tage of their particular pharmaceutical prod- 
uct. The Special Committee on Influenza em- 
phatically restated that false and misleading 
statements about drugs should not be published. 

On October 5 the Special Committee on In- 
fluenza reviewed the whole program and reem- 
phasized its importance. Wliile the committee 
was pleased that the program went on rapidly 
and efficaciously, it was cognizant of deficien- 
cies and failings, and in an effort to have a more 
effective future method of operation each State 
and county medical society was requested to 
submit its particular program to headquarters 
of the American Medical Association. These 
reports will be carefully and critically examined 
as soon as possible in order to formulate a 
standbjf national program that will be useful 
sliould it be required in any future emergency. 

In summary, what has the individual ph3'si- 
cian learned as a result of this program? 

First, the physician lias been iDrofoundly im- 
pressed with the tremendous network and capa- 
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bilities of all governmental health agencies 
working in such close cooperation so as to make 
it possible to identify, isolate, and recognize 
this particular virus, and to make the informa- 
tion obtained readity available to physicians. 

Second, the ph3’^sician has recognized the im- 
portance of having channels of communication 
open to physicians wherebj' they can be alerted 
and quickly supplied with medical information. 

Third, he has found that those physicians 
who had good immunization programs as part 
of their daily practice could incorporate the 
Asian influenza program without any difficulty. 

Fourth, the thoughtful physician has discov- 
ered tliat his 2?lace in the communit}' has been 


more thoroughly defined and delineated. He 
sees more clearty where he fits in relation to the 
local health officer, the professional agencies. 
and voluntary health agencies in carrying out 
his daily work as a physician. 

Fifth, the phj'sician has learned that the 
Asian influenza program is essentially an emer- 
gency medical service program and a phase of 
civil defense. A critical review of each pliysi- 
cian’s actions during the program sliould re- 
sult in the adaptation of the best and most sig- 
nificant ideas for his daily practice, leaving 
those which are not a part of daily practice 
readily available in case they' are ever needed 
again. 


Appointed APHA Executive Secretary 

Dr. Berwyn F. MatHson, secretary of health of Penn- 
sylvania since 1955, has been named executive secretary 
of the American Public Health Association. 

Previously, Dr. Mattison rvas commissioner of health 
in Erie County, N. Y., from 1948 to 1954, and in Yonkers, 
N. Y., from 1946 to 1947. He entered the New York 
State Department of Health in 1941, serving, during the 
next 6 years, as assistant district State health officer and 
district State health officer. 

Dr. Mattison received his medical degree from McGill University, Montreal, 
Canada, in 1936. and his master of public health degree from Johns Hopkins 
University in 1941. 

In addition to membership in numerous professional societies. Dr. Matti- 
son holds a number of committee and board appointments including chair- 
manship of the Advisory Committee to the Surgeon General (PHS) on 
Training Needs in Public Health and of the Pennsylvania Advisory Health 
Board. 


MatHson 
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Lessons in Planning for Epidemics 

MACK J. SHANHOLTZ, M.D. 


G n^ISr FOEEWAKNING of an epidemic 
of influenza, early planning is an obvious 
step. We have learned a great deal from the 
experience of planning for the present epi- 
demic. 

In working with the Asian influenza epi- 
demic, we have learned some things that will 
be useful in planning for the total fight against 
influenza. In addition to what we know about 
the Asian influenza virus, the vaccine, and im- 
mmiity through use of the vaccine, we have 
learned that cooperation between State and 
local health departments and State and local 
medical societies is necessary for the success 
of any program combating influenza. 

I believe we have learned, too, what tlie 
health department’s proper role is in such an 
activity. The health department acts as an in- 
formation center, first of all, for the dissemina- 
tion of educational material. It also acts as a 
central tabulation center on cases, distribution, 
and deaths. It helps in setting up priority 33^5- 
tems for the vaccine as well as diagnostic facil- 
ities for the identification of the virus. And 
it helps organize community resources for 
stricken areas. 

The experience gained from the present epi- 
demic also suggests measures that should be 
undertake n — and others that should be 
avoided — in the event of another epidemic. 

Dr. Shanholtz is the State health commissioner for 
Virginia. He is also secretary of the Association 
of State and Territorial Health Officers. This paper 
is based on comments at a syinposium on Asian in- 
fluenza held by the American College of Preventive 
Medicine and the health officers’ section at the 1957 
meeting of the American Public Health Association 
in Cleveland, Ohio. 


Should that event come to pass, I should sug- 
gest the following : 

Planning should be done bj’ the two State 
groups most vitall}’’ interested and concerned 
in setting up a control program: the State 
health department and the State medical so- 
ciety. The first meeting for consideration of 
epidemic control should be limited to these two 
groups ; larger groups of people, of whom some 
ma}’^ not be too well informed, will serve only 
to waste time and create confusion. It is better 
that a small group devise the framework of a 
control program before calling in others to 
fill in the details. After the first meeting, how- 
ever, allied medical gi'oups, voluntary health 
agencies, and appropriate community groups 
should aid in preliminary planning. 

In the event of another epidemic, State and 
local health departments and medical societies 
should present a united front to further a suc- 
cessful community control program. At the 
vez-y outset, a State policy must be formulated 
covering all aspects of such a control program. 
Local groups cazz then plan progz’ams for their 
respective communities within the framework 
of State policy. The State should also antici- 
pate emez’gezzc}'^ needs and locate special re- 
sources. 

I should recommend, as another important 
phase of planzzing, the development of an edu- 
cation program that would prepare every citi- 
zen for an epidemic. On this score, I might 
suggest that we begin at home. 

As for edizcational znaterials, I feel it is nec- 
essary to have a special joint committee, with 
representatives of orgaziized zzzedicine on it, to 
appz’aise tlze various educational znaterials 
that znight be sent out to the public. In tlie 
begiizzzing of the Asiazz iizflvzenza epidezzzic we 
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■were afraid of overselling and creating a 
panic. We -were also afraid of creating a 
greater demand for vaccine than -^ve could sup- 
pty. A joint committee decided then, and 
should decide in the future, the quantity and 
timing of information. 

Future epidemics could be handled more 
easily if local communities were organized, 
with certain variations to fit particular situ- 
ations, very much like the States. Some com- 
munity groups, of course, are already organ- 
ized. Local health groups, such as health de- 
partments, medical societies, nurses’ associa- 
tions, and pharmaceutical associations, and 
voluntaiy health agencies, such as the Bed 
Cross and civil defense groups, are examples. 
But there are other groups that could be or- 
ganized more effectively; I mean those work- 
ing in education, mdustr^q and community 
affairs. 

It might also be well to consider the reser- 
voir of retired, inactive nurses that could be 
used more effectively. The Bed Cross and civ- 
il defense agencies have listed them. I feel 
that we ought to have these nurses on a stand- 
by basis where they might assist in an 
emergency. 

Other resources could be tapped. An epi- 


demic calls into being a vital need for addi- 
tional transportation and clerical personnel 
and emergency telephone services. It might 
also be worthwhile to consider providing nurs- 
ery care for children of graduate nui'ses who 
are called to active duty. 

My final recommendation concerns a better 
means of allocating vaccines, especially when 
the supply is far smaller than the demand, hi 
the 1957 influenza epidemic, many people 
wanted vaccine and wanted to be first. Some 
managed to get vaccine in spite of priority 
grouping and advice. And some large groups 
received vaccme ahead of any classification. 
Some of the ensuiirg anxiety may be attrib- 
uted to overeducation, but my own feeling is 
that much of the fear was engendered by a 
memory of the 1918 epidemic. In any case, a 
more coherent system of allocation is needed. 

These are some of the lessons we have 
learned, as I see it, from the Asian influenza 
epidemic. Working together has been a very 
good exercise for all of ns. We have learned 
again, above everything else, that a united, co- 
operative effoitt oir the part of health officials 
and practicing physicians is all important for 
success in any endeavor in the field of public 
health services. 


Emergency Recruitment, 1918 

“Better than volumes of reasoned arguments, the present epidemic of ‘Span- 
ish’ influenza has shown in concrete form how important it is to have attached 
to the United States Public Health Service a reserve organization which can 
be mobilized in times of emergency. 

“With the widespread occurrence of influenza in the vicinity of Boston, and 
and the unmistakable signs of its beginning elsewhere, urgent calls were 
addressed to the United States Public Health Service to furnish medical and 
nursing relief to stricken communities. All available regular ofiicers were 
detailed to the stricken communities, hut the number available for such detail 
was insignificant compared to tlie urgent need occasioned by the epidemic. 
Moreover, the bureau had no nurses available for service in epidemic.” 

— Public Health Reports, October 25, 1918. 
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Research Programs on Asian Influenza 

JUSTIN M. ANDREWS, Sc.D. 


N early a month before the first group 
of cases of Asian strain influenza were 
diagnosed in American civilians (high school 
conference at Davis, Calif., June 21-30, 1957), 
special research on various aspects of this dis- 
ease had been started at the Rational Insti- 
tutes of Health of the Public Health Service. 
Since then, 6 of its 13 major subdivisions, the 
Division of Biologies Standards, the National 
Institute of Allergy and Infectious Diseases, 
the National Heart Institute, the National In- 
stitute of Mental Health, the Clinical Center, 
and the National Institute of Neurological Dis- 
eases and Blindness, have participated in meet- 
ing this investigational exigency. 

In late August, a special conference of State 
and Territorial health officers was called by 
the Surgeon General to review developments 
and to coordinate and plan future activities 
relative to the epidemic. At this meeting, the 
recommendation was made that a group of 
outstanding medical scientists representing the 
several areas of specialized knowledge asso- 
ciated with influenza be appointed to advise 
the Surgeon General regarding researcli 
planned to minimize the morbidity and mor- 
tality resulting from Asian influenza. Tliis 
suggestion was implemented in September. 

The following is a brief recapitulation of 
influenza research being carried on or sup- 
ported by the National Institutes of Health 
and of the organization and accomplisliments 
of the Public Health Service Influenza Re- 
search Committee. 

Division of Biologies Standards 

While mfluenza vaccine is not a new product 
and new strains have been added to the vac- 
cine in the past, the vaccine situation faced 


by the Division of Biologies Standards and by 
the manufacturers in the early summer of 1957 
differed from previous ones in the degree of 
urgency and in the size of the production goal. 

Various isolates of the Asian influenza virus 
were supplied to licensed manufacturers of in- 
fluenza vaccine b}’’ the Division of Biologies 
Standards as soon as they were received. The 
first of these, A/Jap/305/67, was sent out by 
the division on May 12, 1957. One of the im- 
mediate problems encountered with the new 
strain was the selection of a particular isolate 
which could be best adapted to producing sat- 
isfactory virus growth in the chick embryo. 
In addition to Japan 305, A/Jap/306/57, A/ 
Jap/307/57, A/Formosa/1/57, and A/Singa- 
I)ore/l/57 were studied by both the division 
and the manufacturers for growth potential 
and other characteristics. As a result of these 
studies, it was decided that no particular iso- 
late would be designated for vaccine produc- 
tion, but that the manufacturer would use, 
from among those distributed by the Division 
of Biologies Standards, the Asian strain iso- 
late showing the best growth characteristics in 
the hands of the individual manufacturer. 
The type of potency test used with previous 
influenza vaccines had been of the mouse pro- 
tection type which requires 4 weeks or longer 
to complete. 

Initial^, it was not possible to use this test 
for the Asian strain vaccine since a strain 
lethal for mice in sufficient titer had not been 
developed. Neither had tliere been sufficient 

Dr. Andrews, director of the National Institute of 
Allergy and Infectious Diseases, was requested by 
the director of the National Institutes of Health, Pub- 
lic Health Service, to act as the focal point for all 
of the Institutes’ activities concerning influenza. 
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time to develop information as to -what consti- 
tutes an adequate level of antigenicity as dem- 
onstrated by such a test. In these circum- 
stances, it was decided that since cliicken cell 
agglutination (CCA) units per milliliter are 
related to antibody response, Asian strain in- 
fluenza vaccine would be released on CCA val- 
ues alone. This necessitated the development 
by the division of a CCA reference standard, 
whicli was furnished all manufacturers. It 
was then necessary for the professional staff 
of tlie division to work closely with the tech- 
nical staffs of industry in order to standardize 
techniques and obtain uniform results in the 
performance of this test. 

IVhile vaccine continued to be released dur- 
ing the emergency on the basis of CCA values 
alone, efforts continued on the development of 
a mouse-adapted Asian strain and of a stand- 
ard reference vaccine. By mid-August such 
a strain was developed and was furnished the 
manufacturers for trial potency tests in mice. 
By mid-Hovember, Avhen the production cycle 
of monovalent Asian strain vaccine was near- 
ing conclusion and a retui’n to production of 
a polyvalent vaccine was near, tlie division had 
developed and given tlie manufacturei's a 
standard reference vaccine containing the 
Asian strain. On December 1 , 1957, it was, 
therefore, possible to require again that po- 
tency determination be based upon the same 
antigenicity tests in mice as were required for 
all influenza vaccines prior to Julj^ 1957. 

NIAID Projecfs 

Scientists at the National Institute of Al- 
lergy and Infectious Diseases have a well-es- 
tablished and time-honored record of research 
activity on respiratory ailments, including in- 
fluenza. Their current interest in the latter 
lias resulted («) in the development of a hem- 
adsorption-tissue culture technique which facil- 
itates and expedites the recognition of type A 
influenza virus (7), and (5) in the demonstra- 
tion, by means of live-virus challenge experi- 
ence in human volunteei-s, that the Asian influ- 
enza vaccines available in duly 195i conferred 
definite but not complete protection against 
infection and reduced the severity of in- 
fection (2) . 


For several years, studies of the characteri- 
zation and epidemiology of viral agents liaro 
been conducted in three local orphanages or 
homes for children. In these institutions new 
respiratory and enteric disease agents are be- 
ing introduced by newcomers and transmitted 
continuallj' rvithin the closed populations. 
Pez'iodically, inmates are systematically sam- 
pled for pathogenic microbiota on arrival and 
during and after clinical episodes. TJius. it 
has been possible to follow with considerable 
precision the entrance, siiread, and departure 
of specific microagents of disease. It was as- 
sumed in advance that these institutions would 
be invaded by Asian strains of influenza. 
Plans Avere made and are now' being imple- 
mented for determining the epidemiological 
patterns of influenza outbreaks and the rela- 
tion and significance to influenza of complicat- 
ing disease agents under conditions of diil'er- 
ent levels of vaccination. The etiologj’ of all 
severe azid fatal cases rvill be studied inten- 
sively with particular reference to antibiotic- 
resistant bacteria. 

Cases of unusual interest will be admitted 
to the Clinical Center for more sophisticated 
clinical inr'estigations and determinations than 
are possible elsewhere. 

Limited studies on ijregunnt women and i)r 
fants are also under rvay at hospitals in the 
metropolitan TTashington area. Hemaggluti- 
nation antibody responses and local and sys- 
tematic reactions to 1.0 ml. subcutaneous injec- 
tions of 200 CCA units Asian strain vaccine 
are being evaluated in 51 women vaccinated 
during the 36th rveek of pregnancy. Their in- 
fants will be examined at delivery for hemag- 
glutination inhibition antibodies. Some 30 
newborn babies have been vaccinated Avith 0.1 
ml. of 200 CCA units Asian strain vaccine, half 
of them subcutaneously and the rest intraderm- 
ally. The}', too, are being folloAved in order 
to detect antibody responses and reactions. 

The National AdA'isory AHerg}' and Infec- 
tious Diseases Coimcil at its meeting on June 
27-2S. 1957, exhibited JiA'ely interest and con- 
cern in the impending epidemic. The council 
ujianimoiisly affirmed a i-esolution proposed by 
its Ad Hoc Committee on Influenza emphasiz- 
ing the moral obligation of the council to make 
aA-ailable the means for studying the diagnostic. 


ir.n 


Piihlir JTealih Kcporli 



clinical, epidemiological, therapeutic, and pro- 
phylactic aspects of the prospective epidemic. 
The council recommended to the Surgeon Gen- 
eral that the national supjjly of reagents needed 
for the diagnosis of influenzal and complicating 
disease agents be augmented, and that addi- 
tional support be sought for extending research 
grants and increasing the intramural influenza 
investigations of the institute. It further jiro- 
posed that a conference of key research person- 
nel be called to assist in planning and designing 
ixrfluenza studies. 

Administrative plans for implementing these 
recommendations xvere approved promptly by 
the Surgeon General. Funds for intramural 
influenza reseai'ch were made available, and the 
sum of $S50,000 was reserved for influenza re- 
search grants. Laboratories and individuals 
with special interest and competence in respu'a- 
tory disease study were encouraged to submit 
applications for research on various aspects of 
Asian influenza, with special emphasis on 
staphylococcal complications, and on evaluative 
studies of antibiotic prophylaxis against post- 
influenza pneumonia in high-risk patients, as 
recommended by the Public Health Service In- 
fluenza Pesearch Committee. Some 40 requests 
for $618,566 were received and reviewed 
promptly by the Microbiology Study Section 
and the National Advisory Allergy and Infec- 
tious Diseases Council. Of these, 13 for $187,- 
347 were approved for immediate payment. 
Subjects of investigation include serologic diag- 
nostic technologj”, clinical aspects, therapy, 
basic viral studies, vaccine effectiveness under 
varying conditions of concentration and injec- 
tion, complicating agents and conditions, eti- 
ology and virulence, epidemiology in commu- 
nity and iirstitutional populations, and estab- 
lishment in lower animals. 

Heart Research Grants 

At its meeting on June 20-22, 1957, the Na- 
tional Advisor}’- Heart Council, recognizing the 
opportunity for studying some of the unsolved 
problems presented by the 1918-19 influenza 
epidemic conceraing sudden, unexplained col- 
lapse and death, suggested that cardiovascular 
St udies rel ating to influenza be encouraged. On 
July 12, 1957, a group of medical specialists 


was convened to discuss and advise regarding 
specific areas of research whiclr should be sup- 
ported, As the result of recommendations of 
this group, the council subsequently reseiwed 
$250,000 for special research grants for cardio- 
vascular-renal studies of influenza and ap- 
proved the establishment of a four-member Ad 
Hoc Committee on Influenza Studies imder the 
chairmanship of Dr. George E. Burch, to stim- 
ulate, review, and make recommendations re- 
garding grant requests. 

This committee has recommended and the 
council has approved 6 research grants, 2 with 
supplements, in the prescribed subject area, 
committing $70,840. 

NIMH Prolects 

The National Institute of Mental Health has 
joined with the Health Emergency Planning 
Unit of the Office of the Surgeon General, the 
Division of General Health Services of the 
Bureau of State Services, and the Army Chemi- 
cal Corps in a cooperative study of the impact 
of influenza epidemics on community life. 

The mental health and health educational 
authorities are interested in ascertaining group 
behavior, panic reactions, individual and mass 
motivations in the face of severe epidemics, and 
the capability under these conditions of the 
local government and voluntary groups of 
adapting their activities to cope effectively with 
the situation. The emergency planners want to 
determine the special health needs which must 
be met during unsuppressed outbreaks of dis- 
ease, and the Army Chemical Corps is interested 
in asceilaining the levels of disability and 
absenteeism at which essential community 
services fail. 

It is planned to hold periodic interviews with 
members of I'aiidomized samples of households 
in 3 cities of about 50,000 iropulation in Peirn- 
sylvania and 2 more in North Carolina. Initial 
baseline data have already been obtained. 
Special contacts will be maintained with com- 
munity healtli personnel, including physicians, 
nurses, and pharmacists as well as local health 
department representatives. The study will 
include similar consideration of transportation, 
communication, police and fire protection, 
scliool and industrial absenteeism, industrial 
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productivity and costs during epidemic condi- 
tions, accident rates and other circumstances 
and events reflective of the stresses, failures, 
and compensatory counteractions ^rhic]l occur 
during epidemics. 

The National Institute of Mental Health 
has made a grant of $50,000 to a professional 
information-collecting agency vliicli is con- 
ducting the -weekly family interviews. Anotlier 
$50,000 has been contributed by the Army 
Chemical Corps to help defray the costs of tliis 
research. Pi’ofessional skills and services 
valued at $35,000 are being supplied by the 
Bureau of State Services for the direction, co- 
ordination, and analysis of this study. 

Study of Vaccination Results 

From September 3 to October 26, the Em- 
ployee Health Service Branch at tlie Clinical 
Center of the National Institutes of Health of- 
fered Asian strain influenza vaccine to em- 
ployees of the Institutes desiring vaccination. 

Careful individual records Jiave been main- 
tained of tlie manufacturer, lot number, and 
concentration of the vaccine administered to 
each person. From subsequent reports of reac- 
tions, absenteeism, and tlie occurrence of in- 
fluenza-like illness, it is hoped that information 
will be obtained on the frequency and severity 
of reactions and the relative effectiveness of the 
two concentrations of the vaccine in preventing 
lost work days due to influenza. 

Some 6,000 adults of both sexes are involved, 
about 4,000 of whom were vaccinated sub- 
cutaneously at the Emploj’ee Health Service 
with material containing 200 or 500 CCA units. 
The nonvaccinated gi'oup is being sampled to 
determine the proportion vaccinated outside the 
clinical center. If this number is sizable, a 
survey Avill be made to separate the vaccinated 
from the nonvaccinated employees. 

NINDB Prelects 

Knowledge of the well-established etiological 
role of certain filtrable agents, such as rubella 
and salivary gland virus, in congenital defects 
aird abnormalities, led the National Institute 
of Neurological Diseases and Blindness to con- 
sider supporting extramural studies to deter- 
mine whether or not influenza ^ irus also maj 


cause prenatal anomalies, especially of a neuro- 
pathic type. On November 16, 1957, a meeting 
of advisers was held at the National Institutes 
of Health to discuss plans and procedures for 
testing this hypothesis. 

The group recommended that pregnancies be 
followed at large obstetrical services to find out 
whether prenatal abnormality rates were sig- 
nificantly higlter if influenza occurred d'aring 
pregnancy, especially in the first trimester. It 
was assumed that evidence of prenatal abiior- 
malitj', including abortion, stillbirth, and fetal 
and neonatal malformations and anomalies, 
would be provided by the attending obstetri- 
cians, pathologists, and j)ediatricians. It was 
concluded that diagnoses of influenza could bs 
made satisfactorily on the basis of standardized 
serologic tests supported by clinical evidence 
and certain knowledge tliat influenza was epi- 
demic in the community wlien tlie respiratory 
illness occurred. The group advised tliat serum 
specimens be obtained from the jiregnant 
women at least at registration or the first pfe- 
natal visit, at delivery, and, desirably, shortly 
after convalescence from any upper respiratory 
episode with fever. Conclusions i-egarding 
valid associations of influenza and prenatal 
anomalies would be based on carefully con- 
trolled statistical correlations. 

In order' to shnplify aird expedite supple- 
mentary' financing for this study, it was agreed 
that these observations sbould be made, as far 
as feasible, at tlie five hospitals wliere NINDB 
cei-ebral palsy project collaborative studies are 
being made. Other institutions may’ be invited 
to cooperate later if additional data are re- 
quired. The institute will act as the collecting 
and coordinating agency hi liaiidling and aiia- 
ly’zing the pooled data. 

Support of these studies is e.xpected to be by 
contract during the initial phase of the project, 
later by research grants if feasible and indi- 
cated. Initiating expenses will pi-obably not 
exceed $50,000. A large proportion of the total 
costs will be boime by the cerebral palsy' project, 
of which these investigations are an integral 
part. 

Research Committee Contributions 

The Public Health Service Influenza Bo- 
searcli Committee -ivas established on September 
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2G, 1957, in response to a recommendation made 
to the Surgeon General bj’’ the State and Terri- 
torial health officers at the special conference on 
influenza held August 27-28. The committee 
chairman is Dr. Colin jM. IMacLeod and there 
are If members. The purposes of this commit- 
tee are (a) to review influenza research con- 
ducted or supported by the Public Health 
Service and other Federal organizations, (5) to 
identify areas where current research on in- 
fluenza is lacking or deficient, and to make rec- 
ommendations regarding more adequate cover- 
age, and (c) to act in a liaison capacitj^ between 
influenza research workers in or supported bj' 
the Public Health Service and those in or sup- 
ported by other Federal agencies. 

At its first meeting, held September 27, 1957, 
the committee heard and discussed detailed re- 
ports of various representatives of groups en- 
gaged in or planning research on influenza in 
1957-58. On the basis of these presentations, 
the committee was able to identify areas of sub- 
jects in Avhich more work should be under- 
taken. These included (a) the standardization 
of hemagglutination inhibition test reporting 
and methods of determining CCA values of 
vaccine, (i) assessment of the stability of 
Asian influenza vaccines in terms of CCA unit 
values, (c) animal tests for the antigenicity of 
these vaccines, {d) the efficacy of intracutaneous 
vaccination, (e) data concerning bacterial com- 
plications, especially staphylococcal, (/) clini- 
cal management of influeiiza patients with 
complicating infections or conditions, (ff) 
controlled studies of Asian strain vaccination 
in patients with chronic pulmonary and cardiac 
diseases, (7i) possible use of attenuated live 
virus influenza vaccines, (i) effectiveness of 
available vaccines in protecting against natural 
infection with Asian influenza virus, and (j) 
problems of vaccinating children against this 
strain of influenza. 

The committee recommended that (a) the 
Public Health Service make adequate funds 
available as soon as possible to collaborating, 
nongovernmental laboratories for utilizing 
their resourees iji a collaborative study on epi- 
demic influenza on a nationwide basis, (&) the 
National Institute of Allergy and Infectious 
Diseases use remaining reserved influenza re- 
search grant funds for studying staphylococcal 


comi^lications of influenza, and (o) the Com- 
municable Disease Center supply on request in- 
formation concerning laboratories in the 
United States willing and able to i^rovide ref- 
erence staphylococcal t3q5ing service. 

A Subcommittee on Therapj^ and hlanage- 
meiit of Asian Influenza and Its Complications 
was formed with Dr. George E. Burch as chair- 
man. This was co-sponsored bj' the American 
Medical Association through its Committee on 
Influenza. A meeting of the subcommittee was 
held in Jfew Orleans on October 29, 1957. The 
extent and pattern of the epidemic and of as- 
sociated mortalitj^ Avas revieAved. Information 
was presented and discussed concerning the 
more common clinical inanifestations and seri- 
ous complications. The following recommen- 
dations were made and transmitted to the Pub- 
lic Health Service Committee on Influenza 
Research : 

1. High-risk influenza patients — that is, 
those Avith chronic cardiac or lAulmonax-j* dis- 
ease, persons over GO, and pregnant Avomen — 
should receive prompt and adequate therapj’^ 
at the first sign of influenza. 

2. Grants should be stimulated for con- 
trolled studies to evaluate hi high-risk patients 
the prophylactic administration of antibiotics 
(erythromycin and chloramphenicol advo- 
cated) or other chemotherapeutic agents to pre- 
vent complicating bacterial pneumonia. 

3. An ad hoc committee should be ap- 
pointed on pneumonia and deaths associated 
with Asian influenza to establish standard 
clinical, microbiological, and jiathological cri- 
teria for detei’inining influenza association, 
etiologj^ of pneumonia, and cause of death, and 
to compile the results of appljdng these criteria 
during the current eiiidemic 3 'ear. 

1. Numerous small clinical studies should 
be made of the pathological ph 3 'sio]og 3 ', course, 
and management of Asian influenza. 

6. Serious consideration and long-term sup- 
port should be gii'en to research on the acute 
infections in people of middle age or over, 
studies being made to determine pliysiological 
and biochemical alterations to be deriA^ed there- 
from. 

The committee emphasized need for thor- 
ough and early diagnostic procedures, particu- 
larly chest X-ra 3 'S, in persons presenting pi’o- 
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longed and complicated courses following 
influenza. 
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films 


“For the Nation’s Health” 

16-mm. filmograph, color, sound, IS 
minutes. 1957. 

Audience: Personnel in the health, medi- 
cal, and allied professions, students, 
parents, teachers, counselors, civic 
groups, and the general public. 

This Public Health Service orien- 
tation film presents a panoramic 
view of the activities of the princi- 
pal health ageflCy of the Federal 
Government. Combining photo- 
graphs and motion picture film, it 
shows the growth of the Public 
Health Service from its inception in 
1798, with limited care of sick and 
stranded merchant seamen, to its 
farfiung programs today in hospital 
and medical care, in medical and 
biological research, and in public 
health. 

Physicians, nurses, dentists, sani- 
tary engineers, pharmacists, veteri- 
narians, and a host of other skilled 
specialists are shown at work at 
home and abroad. 

In Public Health Service hospitals 
and clinics, in well-equipped labora- 
tories, on Indian reservations and 
other field assignments, and on Coast 
Guard duty, the range and variety 
of the work of the Public Health 
Service rarely fails to arouse inter- 

€St. 

Public Health Service personnel 
hare been notified that the film is 
available to them, principally for 


training and orientation purposes, 
thi-ough the Communicable Disease 
Center, Public Health Service, 50 
7th Street NB., Atlanta 5, Ga. 

Others interested and Service per- 
sonnel also may order the film on a 
short-term loan from the Surgeon 
General, Public Health Service (P), 
AVashiugton 25, D. C. The fllmo- 
graph may be purch.ased from By- 
ron, Inc., 1220 AA’isconsin Avenue, 
Washington 7, D. C, Cost of the 
print, SC2.07, includes reel e.au, ship- 
ping case, and service charge. 

Backsiphonage and Cross 
Connections: An Introduction 

3S-mm. filmstrip, color, sound, 11 min- 
utes, 75 frames, 1957. 

Audience: Sanitarian froinees and other 
public health personnel, including food 
handlers, ond custodial and dining car 
personnel. 

Many plumbing systems suffer 
from defects in design and installa- 
tion. Backsiphonage and cross con- 
nections, two such defects, are both 
potential sources of waterborne dis- 
ease epidemics. 

This series of graphics, cleared for 
television, illustrates the significance 
to public health of backispbonage 
and cross connections, tells how to 
identify the basic causes, and sliows 
tile methods of prevention. It sur- 
veys the major situation in wliieli 
the two defects occur. 

This filmstrip may be obtained 
on loan from the Communieahle Dis- 
ease Center, Public Health Service, 
50 7th Street NE., Atlanta 5, Ga., or 


by purcliase from United Worltl 
Films, Inc.. 1415 Park Avenue, Xew 
i'ork 20, N. T. 


Public Health Problems 

In Mass Evacuation 

16-mm. film, black and while, sound, 13 
minutes, 462 feet. 1957. 

Audience: Civil defense Iroinees in oil 
phases of public health, schools, PIA 
groups, CIVIC club members, and tele- 
vision viewers. 



Moss feeding of evacuees poses serious 
public health problems 


This motion picture sliowing public 
health problems attending the w.ass 
evacuation of an urban population 
emphasizes the magnitude of such 
proltlems as mass feeding, n-ntcr 
SUPP1.V, medical care, waste and 
sewage disposal, consequent disease 
outbreaks. Its objective is the mo- 
tivation of discii.^ision ratlier than 
the solving of prolrloms. 

Tliis film may be obiainerl on loan 
from the C'ommunicairtc Disease 
Center, Public Iloaltb 8ervice. aO 
Ttb Street NE.. Atlanta 5. Ga.. or 
by purcba.'e from United Morin 
Films. Ine„ 1445 Park Avemre. .Vcn' 
York 20, N. V. 
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History, Epidemiology, and Speculation 


RICHARD E. SHORE, M.D, 


W E ARE FACED at the moment with the 
most publicized mfluenza epidemic of all 
time, and there is great dhmrsitj' of opinion 
concerning its eventual course and outcome. 
Some, who believe that the present outbreak 
is no different from those that liaA^e appeared 
periodical^ since the 1918-20 pandemic, con- 
tend that it will come and go without any seri- 
ous effects and that the public is being unduly 
alarmed. Others feel that the present outbreak 

Dr. Shape is professor and member of the Rocke- 
feller Institute for Medical Research, Neiv Y ork City. 
With a special interest in pathology, he has made 
important contributions through his investigations 
of such subjects as sivine influenza, epidemiology of 
virus diseases, and intermediate host systems in 
infectious diseases. The latest among his many 
honors is a 1957 Albert Lasker aivard, conferred 
on him for outstanding achievement in research on 
infectious diseases. Currently, Dr. Shape is also 
director of the Armed Forces Commission on Epi- 
demiological Survey. 


bears some of the earmarks of the epidemic ill- 
ness that occurred in the spring preceding the 
great influenza pandemic of the autumn of 1918 
and that, as such, may constitute but the first 
wave of a more serious tj'pe of influenza to fol- 
low. Those who consider that this speculation 
may have some probability believe that the time 
has arrived when we must attemi:>t to determine 
whether our Imowledge of influenza is adAmnced 
enough to permit a serious attempt at combat- 
ing it or Avliether we are still in a phase where 
all we can do is conduct further studies of pan- 
demic influenza. Tlie latter group are of the 
opinion that an intensive program of wide- 
spread immunization with a vaccine containing 
the new influenza virus strain should be insti- 
tuted with all possible promptness. 

The current epidemic of Asian influenza ap- 
parently started late in February of 1957 in 
Kweichow Province in southwest China. It 
spz-ead to Yuiman Province in early iMarch and 
was fairly well distributed through China by 
the end of that month. It spread to various 
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parts of the Orient during- tlie following- 3 
months and reached the United States about 
tlie middle of May. 

In this countrj*, the disease spread slowly, 
involving initially military establishments that 
had received personnel returning from the 
Orient. It appeared in various groups of civil- 
ians that congregated from different parts of 
tlie United States during tlie summer, most 
notably in siunraer camps and in a summer 
chm-ch conference at Grinnell, Iowa. Ill indi- 
viduals returning from these meetings set up 
foci of infection in their liome communities, ajid 
by late July and early August the disease was 
widely seeded throughout the United States. 
During tlie early pni’b of the outbreak, Asian 
influenza showed little tendency to spread ex- 
cept on very close contact and tended to remain 
sporadic. With the beginning of autumn, the 
disease diffused more widely and rapidly tlian 
it had at first (I)- 

Tlie symptoms showir by individuals ill with 
influenza, consisting of fever, depression, ano- 
rexia, and variable respiratorj’- signs, have been 
relatively mild and have lasted for 2 to 5 days. 
There liave been to date relatively few deaths 
attributable to Asian influenza. 

Asian influenza has as its primary etiological 
agent a type A influenza virus which appears, 
on serologic grounds, to be autigenicalU quite 
different from type A influenza viruses that 
have prevailed in previous outbreaks, swine, A. 
and A' (3). It would appear from this that 
the world is being exposed to a virus with which 
it has had little or no previous experience and 
that, theoretically at least, we should be ripe 
for an extensive outbi-eak with the new agent. 

The marked antigenic shift in the Asian 
virus, the deficiency of antibody against it in 
humans, and its relatively rapid spread and 
high attack rates in the Far East are features 
of the new virus that alarm many people. In 
addition, a number of the deaths that have oc- 
curred in our country have been in young 
adults, the age group that was hardest hit dur- 
ing the devastating 1918-20 outbreak. The 
su^cestion from all tliis is tliat tlie current in- 
fliienza virus has epidemiological and patho- 
getiic potentials that must be taken seriously. 

” To lay groundwork for speculation about the 
possible course and outcome of the present out- 


break of so-called Asian, or Far East, infiuenzfl, 
I should like to review briefly a little of wliat 
is known of past influenza panclemies. Ko one 
knoAvs when pandemic influenza firefc appeared, 
although Hirsch (5) dates its initial recognition 
to the 3 'ear 1173. Since then it has recurred at 
irregular intei-A'als under various names ; febris 
catarrJialis epidemica, tussis epidemica, and 
finally influenza. The most recent pandemic, 
that of 1918, was by far the most deadly ever 
experienced. Diu'ing the 4 a iitiimn mojj tljs flint 
it prevailed, it caused some 21 million deatbs 
throughout the world. I^early half a million 
of these occurred in the United States, Tims 
almost three times as many people died of pan- 
demic influenza as lost their lives during the 
4 years of World War I, which ended jnst as 
the 1918 pandemic was i^assing its peak, 

I have selected three outbreaks of pandemic 
influenza to discuss, for comparative purposes, 
and to use historically in connection with mj 
consideration of the present influenza outbreak. 
I have chosen one from olden days, before the 
speed of modern travel entered to confuse the 
epidemiological picture (1189), one from the 
beginning of the bacteriological era (1889), ml 
one modern one (1918). 

Pandemic of 1789 

The 17S9 outbreak of influenza as it occurred 
in the United States rvas rveli described by Kob- 
ert Johnson in his inaugural dissertation for the 
degree of doctor of medicine at the University 
of Pennsylvania iu ITOS. To orient you as to 
the time of this influenza outbreak, it came in 
the year that Washington AA-as inaugurated 
President, that the first Cougi-ess met in hcAA 
York, and that the French Eevolution began. 
The first steamboat did not cross the Atlantic 
until 1819, and the first steam train did not run 
until 1830. Air travel, of course, -vas not even 
cli-eamed of. Tiiis outbreak occurred before 
modern means of rapid traA-cl Avere available 
and when a man could go no faster tlian liis bor^c 
could gallop. Despite this, according to John- 
son, the influenza of ITSO spread like Aviklfire. 
It had the usual earmarte of later p.anclemics. 
being cliamcterized by a prostrating illness of 
sudden onset and a febrile course of 4 to days. 
Recovery Avas followed by several weeks of per- 
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Pandemic and Interpandeniic Influenza 

The term “pandemic” is ordinarily applied 
to a disease affecting or attacking all or a large 
liortion of the population of a region : a disease 
extensirely epidemic. IMothing in the usual 
definition of the tenn implies degree of severity. 
Homever, in current influenza j^arlance, the 
■word “pandemic” has acquired a connotation of 
seA^erity as well as extent of distribution. In 
this lecture pandemic designates a severe type 
of influenza such as that occurring in 1889 and 
during the autumn of 1918. The term “inter- 
pandemic influenza” denotes the milder type 
occuri’ing between the pandemics at rougfily 2- 
year intervals or oftener. 


sistent coughing and prolonged debility in some 
instances. The attack rate was high, and the 
disease affected mainly persons in middle life. 

The mortality rate was low, according to 
Johnson, and most patients recovered unless in- 
judiciously treated. The suggestion was aj)- 
parent in Johnson’s paper that the treatment 
might frequently be more hazardous to life than 
the disease itself. 

Now Johnson, in his definition of influenza, 
characterized it, among other things, as “a dis- 
ease capable of being propagated by con- 
tagion.” In spite of this conception, he could 
not completely rationalize the speed of its dis- 
semination on the basis of transmission by con- 
tagion alone and visualized the importance of 
a “vicious quality of the air.” 

Johnson supported his contention about the 
spread of influenza by citing examples from the 
pandemic of 1782, in which he felt transmission 
by contact did not pla}’ the essential role. He 
stated, “Influenza appeared at London between 
the 12tli and ISth, at Oxford in tlie tliird Aveek, 
and at Edinburgh on the 20th day of Ma 3 v‘’ 
He doAibted that the disease could have been 
transferred to these three cities in such rapid 
succession “by things imbued Avith the contagion 
or bj' persons labouring under the complaint.” 

Later in his thesis he Avrote, “On the 2d day 
of !Ma}’ 1782, the late Admiral Ivempenfelt 
sailed from Spithead Avith a squadron under 


his command, of Avhich the Goliath Avas one, 
Avhose creAv Avas attacked AA’ith tlie influenza, on 
the 29th of that month : the rest Avere affected 
at different times : and so many of the men were 
rendered incapable of duty by this prevailing 
sickness, that the whole squadron was obliged 
to return into port about the second Aveek in 
June, not having had communication with any 
sliore, and having cruised solelj’’ betAveen Brest 
and the Lizard.” 

Still another examj^le was cited as follows, 
“About the 6th of Ma}'^ [in the same j'^ear 1782], 
Lord Howe sailed for the Dutch coast, with a 
large fleet under his command : all were in per- 
fect health: toAvards the end of May the dis- 
order first appeared in the Eippon, and in 2 
days after nr the Princess Amelia. Other ships 
of the same fleet were affected with it at differ- 
ent periods; Some indeed not until their re- 
turn to Portsmouth about tlie second w'eek in 
June. This fleet also had no communication 
Avith the shore until their return to the Downs, 
on their way back to Portsmouth, towards the 
3d or 4th of June.” 

Johnson rationalized his views concerning 
the multiplicity of foci of origin of influenza 
during a pandemic by contending, “The mor- 
bific matter exciting the disease must have 
originated at some time and somewhere; and 
a cause like to that which gave rise to it in any 
one country, at any one point of time, might 
produce it in another country at the same time, 
under similar circumstances.” 

He continues, “I do not assert, nor do I wish 
to be understood to mean, that the influenza is 
not at all contagious; on the contrary, I am 
possessed of facts which proA'^e in the most in- 
contestable manner, that it may be, and often is, 
propagated from one person to another by 
means of contagion. But I mean, and the 
arguments which I have adduced, I trust, will 
warrant the conclusion, that the disease often 
does arise from some Ancious quality of the air, 
or exhalation in it, as well as from a matter 
arising from the bodj^ of a man labouring 
under disease.” 

It is apparent that Jolnison had certain dif- 
ficulties in understanding and explaining the 
rapidity of spread of influenza. However, he 
did not have to make his views take into account 
the knowledge that influenza is an infectious 
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disease with a specific microbial cause, but iii' 
stead could implicate various meteorologic ab- 
normalities to explam incongruities that were 
beyond his comprehension. 

I have gone into some detail in outlining 
opinions and observations concerning a pre- 
modern pandemic of influenza because I wanted 
to point out that influenza spi’ead with unbe- 
lievable rapidity even before we had fast trans- 
portation to blame for its rapid and Avidespread 
diffusion and that, in the absence of such ex- 
planations to account for its dissemination, 
others, plausible at the time, were resorted to. 


Pandemic of 1889-90 

The first pandemic of influenza in the bac- 
teriological era was that of 1889-90. Finbler 
( 4 ) has written, “. . . tliis influenza epidemic 
broke forth from the East, and overwhelmed 
the world in a pandemic such as had neA’^er 
before been seen. The high flood of the pan- 
demic flowed oA^er the whole globe in tlie space 
of a few months.” It started supposedly in 
Bukhara in Turkestan in the month of May, 
tliough influenza AA-as also jjrevalent hi Green- 
land and in Hudson Bay territory at about the 
same time. Influenza did not become wide- 
spread in 1889 until October, when it prevailed 
over most of Siberia and European Russia. 
Tliere it was supposedly first confused witli 
dengue and later referred to as Siberian fever. 
By November it was prevalent oA'er most of tlie 
vest of Europe, and in December Aras wide- 
spread in England and America. In the 
United States, tlie disease raged for about 2 
months before subsiding, and there Avere peri- 
odic recrudescences during the next 4 j'ears 

( 4 , d). 

There seems to be general agreement that this 
pandemic liad most of the characteristics of the 
greater one in 1918 except for its lower fatality. 
W. T. Yauglm (<?), wlio studied the 1918 pan- 
demic and tlioroughly reviewed the literature 
dealins: with that of 1880, Avrote in his mono- 
grapli^n influenza, “The longer one studies the 
obseiwations made in 1889-93, the more firmly 
convinced one becomes that the recent pan- 
demic (1918) AA-as identical with the former in 
practically all of its manifestations." 


The main finding of value from tlie studies of 
the influenza pandemic of 1889-90 was the dis- 
coA'ery by Pfeiffer of the so-called influeaza 
bacillus (7) . Pfeiffer believed that tliis organ- 
ism Avas the cause of influenza because, accord- 
ing to him, it AA-as present in all cases and not 
present in normal individuals unless they liad 
recently recoAmred from influenza. Further- 
more, it was associated with the lesions of the 
disease. Pfeiffer’s Auews were widely accepted, 
and it is safe to say that the majority of 
medical people at the time belieA-ed that he had 
discoAmred the cause of influenza. 

The 1889 pandemic may turn out to be of 
especial interest in connection AA-ith the current 
outbreak of influenza. Studies of tlie antibody 
content for the Ear East strain of influenza 
A'irus in seriun samples from persons of A-arious 
ages hare resulted in some A-eiy imusual and in- 
teresting findings : it has been noted that only 
samples from indiAuduals 70 to 90 yeam old 
contain antibodies for this new virus (S, 9). 
This finding may date tlie time of last occur- 
rence of a virus of the serologic type of the 
present Asian strains, and the age distribution 
comes suggestively close to placing the time in 
the neighborhood of the 1889 pandemic. Thus 
there seems to be a possibility- that we are at 
the moment experiencing a revisitation of the 
1889 pandemic strain of influenza. This is, of 
course, speculative. 


Pandemic of 1918 

During the sprhig of 1918 an influenza-like 
disease became preA-alent in various parts of the 
world. This spring outbreak has been generally 
accepted as the first Avave of the great 1918 
pandemic. It is belieA-ed by epidemiologists to 
haA-e been the immediate forerunner of tlie 
seA^ere autumn outbreak which SAvept through 
the entire AA-orld Avith such deadly- cflect (O)- 

The first AA-aA-e in 191S received especial prom- 
inence in Spain. AA-here it Avas said to have been 
sudden in its appearance and brief in its couise. 
and to have subsided Avithout leaving a trace. 
During April an illness similar to tljc Spanish 
epidemic occurred in American. Britisli, aiu 
French troops in France, as aa-cII as in the civil- 
ian population. In England the first Avave 
appeared in Juno and aa-us composed for the 
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most part of mild cases { 10 ) . It affected simul- 
taneously a large percentage of the population 
and showed a preference for individuals be- 
tween 15 and 35 years of age. An influenza 
epidemic occurred also in Japan and China in 
the spring of 1918 { 11 ). It was mild and was 
variously called “3-day fever” or “wrestler’s 
fever,” in addition to influenza. The spring 
wave of influenza was not highly diffusible; 
it reached only limited regions of Africa, 
largely missed South America, and affected 
Canada only slightly. 

It is evident from accounts of the first wave 
that it was almost everywhere very mild so that 
although the morbidity was often high, some- 
times amounting to 50 percent or more of the 
invaded population, the case fatalit}^ was ex- 
ceedingly low { 10 ). In many localities the 
general mortality rates were scarcely affected. 
In most countries the total number of persons 
contracting influenza seems to have been con- 
siderably smaller in the first wave than in the 
second. 

The second wave, which proved to be ex- 
tremely lethal, struck simultaneously in many 
parts of the world. It is generally stated to 
have appeared in Europe during the last week 
in August. In the United States it appeared 
first in Boston, supposedly from cases occurring 
on the receiving ship at Commonwealth Pier, 
during the last week of August also. During 
the next week it broke out among troops at 
Camp Devens in Massachusetts and sailors at 
the Great Lakes Naval Training Station in Illi- 
nois. Between the first and middle of Septem- 
ber, hundreds of new foci appeared in various 
army camps, naval stations, and civilian com- 
munities. By the first week in October the 
pandemic was full blown throughout the entire 
world with the exception of a few islands and 
Australia. The height of the pandemic so far 
as this country is concerned was the foz'tnight 
between October 12 and 26 { 6 , 10 ). 

In the second wave, although there were many 
cases of the same mild tj'pe as in the first, per- 
haps as manj^ as 80 percent of all attacks, a 
different manifestation of disease became 
prominent. This took two forms: (a) cases 
which started immediate^ with an acute pul- 
monaiy inflammation resulting in lung edema, 
violet cyanosis, and death within a few days, 


and {!}) cases which developed on the fourth 
or fifth day^ of an ordinary influenza a definite 
bronchopneumonia which ran the usual course 
of primary bronchopneumonia of prepandemic 
times and was folloAved, accordingly, either by 
death or by a long convalescence { 1 ^). 

Despite the fact that there was some diver- 
gency of opinion and considerable confusion 
concerning the epidemiological data, most epi- 
demiologists believed that the 1918 autumn 
pandemic arose at 1 or 2 sites and from these 
spread throughout the world in a little over a 
month’s time. It was commonly accepted, and 
there was evidence to support the opinion, that 
the pandemic in this country started in or near 
Boston (d, 10 ). The cases responsible for the 
infection in Boston supposedly came from 
Europe, where the pandemic got under way 
very little, if any, earlier than it did in the 
Boston area. The infection was said to have 
been spread to other parts of the United States 
by the movement of patients among the civilian 
population or by the transfer of infected mili- 
tary personnel from one camp to anothei’. The 
speed of spi'ead was accounted for on the basis 
of the speed of available transportation. Cer- 
tainly in a large number of instances, cited in 
the literature of the times, the onset of the dis- 
ease in a community or a military establishment 
coincided very closely with the arrival of in- 
fected individuals. 

However, certain discrepancies enter to spoil 
the perfection of the case-to-case transfer ex- 
planation for the spread of influenza during the 
second wave of the 1918 pandemic. These have 
to do with certain flukes in distribution, certain 
skips of large bodies of population. For ex- 
ample, Boston and Bombay had their epidemic 
peaks in the same week, while New York, only 
a few hours by train from Boston, did not have 
its peak until 3 weeks later { 10 ). In like 
manner, Seattle, Los Angeles, and San Fran- 
cisco had their epidemic peaks some 2 weeks 
earlier than Pittsburgh, which is just an over- 
night run from the infected eastern seaboard 
cities. In some respects, the epidemiologist had 
an easier time getting the pandemic disease 
transferred over long distances than in taking 
it to communities nearby. Thus, though it got 
to Chicago, presumably from Boston, fairly 
ear] 3 - and affected that city in September, it did 
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not reacli Joliet, just 38 miles invaj’, until Octo- 
ber. Similarly, it took 3 weeks to cross the 
little State of Connecticut from New London 
County to Fairfield County (10). 

In the light of these various epidemiological 
ambiguities one cannot help wondering whether 
perhaps more than one mechanism of dissemi- 
nation may ha%'e been operating during the 1918 
pandemic to account, on the one hand, for the 
lightning-like spread of disease over large dis- 
tances and, on the other hand, for its slower 
diffusion over relatively small distances. The 
suggestion is apparent that extensive and wide- 
spread preseeding of virus in a masked or occult 
foi’in, with its almost simultaneous provocation 
to infectivity by a stress common to wide geo- 
graphic areas, might better account for the 
appearance of extremely rapid dissemination 
over great distances than does the view that 
case-to-case transfer was the responsible 
mechanism. 

In swine influenza, a disease that I shall 
discuss a little later, the causative virus is pre- 
seeded in a masked, noninf ective form by means 
of an intermediate host, the swine lungworm 
(15). Swine preseeded in tliis manner with 
occult virus remain normal to all outward ap- 
pearances. However, all that is required to 
bring them down with influenza is the applica- 
tion of some stress of itself relatively innocuous. 
The stress, operative in nature for swine in- 
fluenza, is meteorologic in character and is 
associated with the onset of cold, wet, inclement 
weather in the autumn (JJ) . Swine that have 
been preseeded Avith masked influenza A'irus 
come down almost simultaiAeousty in geographi- 
call}’^ widely separated areas AA-hen subjected to 
the same meteorologic stress, and the resultant 
Avidespread outbreak of influenza creates the 
illusion of being a disease that has diffused over 
an extensiA'e area AA-ith unbeheA^able rapidity' 
(i5). Secondary cases of SAvine influenza fol- 
loAT at a more leisurely pace as a result of case- 
to-case contact Avith the primary, provoked 
infections. 

I do not mean to impl}', of course, tliat dur- 
ing the 1918 pandemic, the swine lungworm 
preseeded influenza virus in the human popu- 
lation. What I should like to suggest, though, 
is that influenza A-irus may be capable of exist- 
in<^ in a masked form, similar to that found in 


the SAvine lungAvorm, in the human respiratory 
tract and that in such fonn it may be Avidely 
preseeded throughout a luunan population. It 
seems j^ossible er'en that sucli preseecliiig may 
haA'e been one of the functions of the milder, 
more sloAvly diffusing first wave of the 191S in- 
fluenza pandemic. 

To return to further consideration of the 
1918 pandemic, it may be said that, despite the 
apparent epidemiological discrepancies to 
which I liaA'e called attention, tlie opinion that 
direct and indirect transmission from man to 
man could account for the obserr-ed epidemio- 
logical picture of pandemic influenza Avas gener- 
ally accepted. TSfliateA-er the correct explana- 
tion may be for the wide dissemination of tlie 
1918 autumn pandemic, there is no doubt that 
tlie disease became very extensiA'eh’ distributed 
in short order. This second waA'e differed from 
the first in that it was moi’e seA'ere, more Avide- 
spread, of gi’eater dispersiAm poAvei', and in some 
places at least, of a different age incidence. 

The mortality rates recorded during the 
second Avave A’aried Avidely among different 
groups and communities. The case fatality rate 
ranged from 3.1 percent in Ncav London, Conn.. 
to 0.8 percent in San Antonio, Tex. (16). 
tary personnel were especially hard hit, and 
Vaughn and Palmer (17) have stated that dur- 
ing the 4 autumn months of 1918, 1 of every 
4 soldiers in the United States had influenza, 
1 of every 24 developed pneumonia, and 1 of 
eA'ery G7 died. 

Efforts to Prove Contagiousness 

Witli all of the obseiwed clinical and epi- 
demiological evidence pointing to the likelihood 
that the 1918 pandemic influenza Avas higldy 
contagious and spread from sick to aa'cII easily 
and ajjparently at the very first available op- 
portunity, one Avould haA’o anticipated that 
proof of its contagiousness by transmission tests 
in hnmau Amlimtcevs Avould have been extreme- 
ly easy. HoAvever. such did not prove to be 
the case: in not a single controlled experiment 
Avas it possible to demonstrate the t^ansmis^l 
bility of the disease. 

The most carefully planned and conducted 
experiments Avere those carried out by tlie Xaiy 
and the Public Health Service. In the series 
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of experiments conducted in Boston during 
November and December 1918, 62 volunteers 
between 15 and 31 years of age were used {18). 
Thirty-nine of these had no history of having 
had influenza at any time, although apjjar- 
ently some degree of exposure had occurred. 
Filtered and unfiltered secretions from the 
upper respiratory tracts of patients with typical 
influenza were sprayed into the nose and' throat 
and instilled into the eyes of some of the volun- 
teers; direct swabbing from nasophar 3 mx to 
nasopharynx was the method of exposure for 
others; and in one experiment freshly drawn 
citrated blood was injected subcutaneously. 
The results were summarized as follows: “In 
onlj^ one instance was aiij^ reaction observed in 
which a diagnosis of influenza could not be 
excluded, and here a mildly inflamed throat 
seemed the more probable cause of the fever 
and other S 3 unptoms. Nothing like influenza 
developed in the other volunteers.” 

In an attempt to imitate nature more closel 3 f, 
10 volunteers were exposed to patients with 
acute influenza in hospital wards. Each volun- 
teer was placed vexy near the patient, shook 
hands with him, chatted with him for 5 min- 
utes, and then i-eceived the patient’s breath full 
iix his face five times while he inhaled. Finalty 
the patient coughed five times directly in the 
subject’s face. Each volunteer did this with 
each of 10 diffei’ent patients, all of them acutely 
ill for not more than 3 days. All patients used 
had tx'pical acxxte cases selected from a distinct 
focus or outbreak of disease. None of the vol- 
unteers developed the disease. 

A second sei’ies of similar experiments was 
carried out in San Francisco during the same 
period also with completely negative results 
{19). 

These two groups of expei’iments were con- 
sidered to show that the requii’ements for the 
transmission of influenza from man to man, such 
as apparentl 3 " exist commonly under ixatui’al 
conditions, ai-e not readil 3 ' imitated experi- 
mentall 3 ". Actuall 3 ' the 3 ' constituted probabl 5 ’' 
a vei'v good demonstratioix of how solid an im- 
munity was confei'red b 3 " even a subclinical bout 
with the etiological agent of the 1918 influenza. 

Much work was expended during the 1918 
pandemic in an effort to determine the caus- 
ative agent of the outbi-eak. Prior to the 1918 


studies, Hemophihis hifhiemae had been gen- 
erally regarded as the agent responsible for 
influenza. It seems quite natural, therefore, 
that much of the 1918 investigative work 
should have been concerned with a further 
study of the relationship of this bacterium to 
the disease. The I’esults obtained were fre- 
quentl 3 f confusing and contradictory, which is 
not sui’prising in view of the fastidious char- 
acter of the organism and the technical diffi- 
culties associated with its isolation from the 
respiratory tract. It is difficult to giv^e an 
accurate appraisal of the significance of the 
lai'ge amount of work done dui’ing the 1918 
pandemic in ti’ying to prove or disprove the 
etiological relationship of the Pfeiffer bacillus 
to influenza. About all that can be said is that 
the I'ole of the oi'ganism xvas more controver- 
sial after the smoke of the 1918 pandemic 
studies had cleared than it had been before. 

With the failure to gaiix clear-cut evidence 
that H. in-fixLemae was the cause of the 1918 
pandemic, the view was rather widety held 
and was frequently expressed that a virus was 
pi'obably the etiological basis for the disease. 
This actually constituted no moi’e than an un- 
grounded opinion, for consideration of the data 
on the subject published from 1918 investiga- 
tions reveals that no one adduced good evidence 
to incriminate a virus as the causative agent. 
The upshot of a terx’ific amount of effort dur- 
ing the 1918 influenza paixdemic to leai-n the 
cause of the disease was to weaken the view 
that Pfeiffer’s bacillus was the etiological agent 
and to substitute no other in its place. 

I have just indicated that no one succeeded 
in determhxing the causative agent responsible 
for the 1918 pandemic influenza. This is not 
sti-ictly true and what I should have said is 
that no investigator working in a laboratoiy 
did it. Actuall 3 >' Mother Natiu’e stepped in 
and took care of the situation for us, as I shall 
now point out. 

Swine Influenza 

At the height of the second wave of the 1918 
pandemic, a new disease appeared among sxvine 
in the Middle West. This new disease was not 
a spoi’adic and localized outbreak; actually mil- 
lions of swine became ill and thousands died 
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during the fii’st few months of its occurrence. 
The epizootic persisted in vai’ious localities un- 
til January 1919 and reappeared in the autumn 
and winter of that j’^ear as extensive and severe 
as in 1918. It has recurred each year since 
then, but it varies annually in its severitj' and 
extent. 

Dr. J. S. Koen, an inspector in the Division 
of Hog Cholera Control of the U. S. Bureau 
of Animal Industry, was tlie fii'st to I'ecognize 
that the disease was different from any previ- 
ouslj^ encountered (W) . He was so much im- 
pi'essed by the coincidental prevalence of hu- 
man influenza and by the resemblance of the 
signs and symptoms seen in man to those oc- 
curring in hogs that he become convinced that 
the two were actually the same. He therefore 
gave the name of “flu” to this new disease of 
hogs. The opinion of Koen that “flu” repre- 
sented an entirety new swine epizootic disease 
and that swine might have been infected in the 
first instance from man was shared by some 
veterinarians and many fai’mers in the Middle 


West {21). 

Everjffhing was not rosy, however, with 
Koeu's contention that a direct causal relation- 
ship might exist between the swine and the hu- 
man diseases. The basis for the objections was 
largely economic since it was feared that, if 
it became widely known that swine could ac- 
quire human influenza, the pork-consuming 
public might become alarmed and the pork 
market would be adversely affected. Koen, 
howevei-, was a fieiy little man and, though fre- 
quently forced to defend his convictions ver- 
bally, stuck to them steadfastly. A year after 
his clioice of what seemed a most unpopular 
name and diagnosis, he defended himself as 
follows {22) : 

“I have no apologies to offer for my diagnosis 


of ‘flu.’ Last fall and winter we were con- 
fronted with a new condition, if not a new dis- 
ease. I believe I have as much to support this 
diagnosis in pigs as the physicians have to sup- 
port a similar diagnosis in man. The similar- 
ity of the epidemic among people and the epi- 
zootic among pigs was so close, the reports so 
frequent, that an outbreak m the fami ty would 
be followed immediately by an outbreak among 
the hogs, and vice verea, as to present a most 
striking coincidence, if not suggesting a close 


relation between tlie two conditions. It looked 
like ‘flu,’ it presented tlie identical svmptoiiis 
of ‘flu,’ and until proved it was not ‘flu’ I shall 
stand by that diagnosis.” 

The late Dr. Paul A. Lewis and I began our 
studies of swine influenza during the autumn of 
1928, and we were elated and pleased ivlieii ve 
isolated from our very first cases of the disease 
an organism that was, so far as we could tell, 
like the non-indol-jn’oducing strains of Pfeif- 
fer’s bacillus {23). We named this organism 
Hemo'pMlus influenzae suis. T7e isolated tlie 
same organism from field outbreaks of swine in- 
fluenza again in 1929 and in 1930. It was the 
only organism we found with any regularity, 
and somtimes it was the only one present in the 
respiratory tracts of sick swine. Uiifoitu- 
natety, so far as assigning it etiological impor- 
tance was concerned, U. mfuemae admin- 
istered in pure culture to susceptible swine pro- 
duced no illness. We were thus faced with the 
dilemma of having found an organism that 
seemed always to he present in cases of the dis- 
ease, that was demonstrable at the sites of the 
influenza lesions in the respiratoiy tract, but 
that failed to uiduce disease when administeivcl 

to normal swine. . , 

It was subsequently found that a nltra 
virus, differing from any hitherto Imown, was 
important in the causation of swine influenza 
(U)- This virus, however, was not tlie sole 
cause of swine influenza: when the virus was 
administered alone to susceptible swnio it pro- 
duced a disease that was clinically much milde 
than the true swine influenza as seen mi 


tural conditions. . . _ 

[t was finally determined that swine infli •> 
s a disease of complex etiology an t m lo 
5 bacterium H. infivcnzac suis and tlie ne 
irable virus were etiologically essential (wh 
e thus had in swine influenza a disease cause 
the concerted activity of Wo agents, mie of 
lich, the bacterium, was strikingly like 
•’s bacillus, long suspected by many of p 
r a causative role in human 

[e other agent etiologically essential wim coim 

.tely new and did not, so far as anyone kne 
the time of its discovery, have a 
human disease. As it later d^eloped hov - 
n-, when Smith, Andrewes, and Laidlnw ) 
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fluenza outbreak in 1933 and when this new 
virus was coinpai’ed with the one from swine 
influenza, the two were found to be strikingly 
alike. They affected the same species of ani- 
mals ; they gave a high degree of cross protec- 
tion against each other; and they could only 
certainly be differentiated from one another on 
the basis of certain serologic tests {26-29 ) . 

Thus in 1933 we had for consideration the 
intriguing situation of an animal disease of 
complex etiology, resembling influenza, in 
which one of the essential agents resembled the 
bacterium found extensively present in the 
second wave of the 1918 influenza pandemic and 
in which the other essential agent resembled the 
virus responsible for tire then current inter- 
pandemic influenza. It seemed that, despite the 
failure of human investigators of the 1918 in- 
fluenza pandemic to discover the cause of the 
outbreak. Mother Nature, using swine as her 
experimental animals, had done so. Fui’ther- 
more, she had apparently segregated not one 
human agent but two from the disease of the 
severe second wave. 

The late Sir Patrick Laidlaw {30) and I {31) 
summarized the indirect historical and experi- 
mental evidence bearing on the relationship of 
swine influenza to pandemic human influenza 
and pointed out that it strongly indicated the 
likelihood tliat swine had indeed acquired their 
infection naturally from man in 1918 and that 
the swine influenza virus was, therefore, the 
surviving prototype of the 1918 pandemic virus. 
Two further bits of experimental evidence have 
subsequently been developed in support of the 
hypothesis. In serologic tests conducted against 
swine influenza virus with serum samples from 
humans of various ages in 1935 and 1936, the 
results were such as to indicate strongly that an 
agent of the swine influenza virus type had. been 
widely prevalent in man in the jperiod from 
1918 to 1920 and had not been present since 
then {32, 33). In like manner, serolo^c tests 
conducted in 1952 {34-} with swine influenza 
virus and the serums of humans of various ages 
again pinpointed the time of prevalence of an 
agent of the swine influenza virus tj'pe to the 
1018-20 period. These two sets of studies, one 
carried out 17 j'ears and the other 34 j'eai’s after 
the 1918 pandemic, both orienting the time of 
prevalence of a virus of the swine influenza 


t 3 ’^pe to the period 1918-20, would seem rather 
effectively to support the view that swine in- 
fluenza represents the surviving prototype of 
the agent that prevailed in man during the 
second wave of the 1918 influenza pandemic. 

In brief, it seems to me that, from the swine 
influenza findings, one is wan-anted in specula- 
ting that the second wave of the 1918 influenza 
pandemic had as one of its etiological compo- 
nents a virus that was serologically closely re- 
lated or identical to the swine influenza virus. 
It was, therefore, a type A virus not too much 
unlike the type A viruses with which we have 
had experience in the influenza outbreaks since 
1933. 

I am further going to assume for speculative 
purposes that the etiology of swine influenza as 
we know it today represents accurately the 
etiology of the second wave of the 1918 pan- 
demic and that back in the autumn of 1918, 
when swine acquired their disease from man, 
the pigs effectively segregated the important 
etiological components of the human disease, 
namely, Pfeiffer’s JI. influenzae and a type A 
influenza virus. I hope that you will not con- 
sider this last assumption too illogical because 
to me it appears completely reasonable that, if 
an experimental host can select the etiologically 
essential virus, it miglit equally well be expected 
to select, from the mixture of micro-organisms 
that prevailed during the second wave of the 
1918 outbreak, the etiologically important 
bacterium. 

Evidence of Immunity 

A question of verj’^ great interest to us right 
now, when we are in the midst of an outbreak 
of mild influenza which may turn out to be 
the first wave of a moi'e severe outbreak, is 
what constituted the difference between the 
mild first wave and the severe second wave of 
the 1918 pandemic. I have speculated, on the 
basis of the swine influenza work just dis- 
cussed, that the second wave of the 1918 pan- 
demic was caused bj' a tjq^e A influenza virus, 
of wliich the swine influenza virus is tlie suz’- 
yiviizg prototype, acting in concert witlz U. 
influenzae. Uniat then caused the fiz*st wave, 
and why was the first wave so mucli milder 
than the second one? Ai’c there any data 
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from tlie investigative work conducted during 
the 1918 outbreak that miglit shed light on the 
relationship of the one wave to the other? I 
believe that there are and that tliey concern 
the question of immunity conferred by an at- 
tack of influenza during the first wave against 
infection during the second. 

Because this question of the presence or ab- 
sence of an immunological relationship be- 
tween the first and second waves of the 1918 
influenza has an important bearing on my 
speculations, I should like to cite several ex- 
amples dealing with this point. 

The Annual Eeport of tlie Surgeon Gen- 
eral of the for the year 1919 saj’^s in 

part, “ . . . many men of tlie ivlio had 

influenza in the spring or summer of 1918, 
while in European ivaters, escaped during the 
later epidemics (winter 1918-19) both in Eu- 
rope and the United States. The British 
Grand Fleet experienced tlie same thing: with 
few exceptions those men ivho contracted in- 
fluenza in jMay and June were not attacked 
during the more fatal epidemics in October, 
November, and December, The conclusion is 
that mild attacks earlier in the year, as a rule, 
conferred immunity against the more fatal 
type of the disease which prevailed subse- 
quentty.’’ With regard to the experience in 
the British Navy, Dudley {S5) has pointed out 
that the crews of onl}' certain ships were af- 
fected by the first wave, the crews of otliers 
escaping the infection. During the second 
wave the attack rate on the ships that had 
had the earlier infection was about 25 percent, 
while on those ships tliat escaped the first wave 
the attack rate was about 50 percent. 

In most Army groups the outfits were 
moved about too much and transferred too 
frequentty to furnish reliable records as to an 
immunological relationship between the two 
influenza waves in 1918. There are, however, 
lar<i:e numbers of isolated records involving 
relative^ small numbers of individuals. For 
instance, Gibbon {36) writes that of 400 pa- 
tients with influenza hospitalized fi'oin among 
the 2.000 troops under his care, none admitted 
in June, July, or August was readmitted in 
October. November, or December, and none ad- 
mitted in either of those periods was readmit- 
ted in Februarj’ 1919. Dopter [37) reports 


recurrent epidemics in a French Army divi- 
sion of which he was surgeon in 1918. Dur- 
ing the spring wave, toward the end of April, 
only the infaiitrj' regiment of the division w.is 
attacked, the artillery regiment escaping in- 
fection. In tlie fall a group of heavy artillcn’ 
was attaclied to the division, bringing influ- 
enza witli it, Tlie disease spread, but only 
those not ill during the first wave were ven* 
seriously ill in the second. 

V. C. Vaughn (33) cites the experiences of 
tlie 2d Infantiy Kegiment whicli undenvent 
influenza in June of 1918 in Hawaii before be- 
ing transferred to Camp Dodge about August 
1. When the severe second wave hit Camp 
Dodge in September and October, the 2d Regi- 
ment was onty slightly affected, although the 
attack rate for the camp as a whole was nlioiit 
3o percent and the case fatality C.S percent. 

Probabl}' the most impressive example of 
immunity among troops is that related by V. 
C. Vaughn (SP) for a division stationed at 
Camp Shelby. The division, numbering about 
26,000, underwent a mild influenza epidemic 
of about 2,000 cases in April 1918. Vangbn 
comments as follows on the subsequent his- 
tory of the division : “This was the only divi- 
sion that remained in this country without 
change of station from April until the fall of 
1018. During the summer this caini) received 
20,000 recruits. In October 1918 the vindent 
foim of influenza struck this camp. It con- 
fined itself almost exclusiv’ely to the recruits 
of tlie summer and scarcely' touched the men 
who had lived through tlie epidemic of A])ril. 
Not only the 2,000 who had had the disease 
in April, but the 24,000 who appareiitlj’ were 
not affected escaped the fall epidemic. It ap- 
pears from this that the mild influenza of 
April gave a marked degree of immunity 
.against the virulent form in October.” 

Certain information about the civilian popu- 
lai^ion also indicated an immunological relation- 
ship between the firet and second waves of 
influenza. Slalone and Mclvendrick (4P) 
served in Calcutta that three institutional pop- 
ulations who e.xperienced infection during tlic 
.Tulv wave passed through two later waves, m 
December 191S and Febniars' 1919, without 
contnactinc the disease a second lime, Tliey 
believed that their evidence indicated an ini- 
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muuity lasting for at least 9 months. The In- 
spector General of Health in Spain (cited b}' 
IV. T. Vaughn, reference 6) reported that 
those cities that had the disease in May 1918 
suffered lightly in the autumn, while cities 
that had been spared in the first invasion suf- 
fered most in the second. V. C. Vaughn (39) 
has pointed out that among the large cities in 
tlie United States having a low death rate dur- 
ing the autunui wave of influenza were a num- 
ber that had reported an unusually high inci- 
dence of influenza and pneumonia in the 
spring. Jordan (10) has called attention to 
the fact that the attack rates in English towns 
during the autumn wave were only about half 
those prevailing in tovms in the United States 
and comments on the temptation to account 
for the differences on the basis of the more 
sharply defined and extensive first wave which 
prevailed in England having conferred a more 
extensive immunity. IV. T. Vaughn (6) in 
studies deriving from his house-to-house can- 
vasses in Boston found only four instances of 
more than one attack of influenza among 1,971 
cases occurring in his series between March 
1918 and August 1919. 

There are, of course, some examples in the 
literature which fail to show a clear-cut immu- 
nological relationship between the two waves. 
My reason for calling detailed attention to the 
examples indicating a relationship and neglect- 
ing those that do not is this: VJien one is 
seeking to show a positive relationship between 
two conditions of unknown etiologj', a positive 
correlation is, because of diagnostic uncertain- 
ties, of much more value in indicating tlie true 
relationship than is a negative one. 

It is apparent, I believe, from the examples 
I have just cited that, bj" and large, an attack 
of influenza during the mild first wave pro- 
tected an individual against infection during 
the more severe second wave. Such a relation- 
ship sti’ongly suggests that the etiological 
agents responsible for the two waves were either 
identical or so closely related immunologically 
as to cross-protect one against the other. Since 
what presumptive cA'idence we have indicates 
that a typo A influenza virus of the swine in- 
fluenza prototj’pe was involved in the second 
wave during 1918, the assumption seems war- 
ranted from this immunological data that the 


same or a very closely related type A virus was 
also involved in the first wave. VHiy then, since 
similar influenza viruses were aijparentty of 
etiological importance in each of the waves, 
were the two waves clinically so different? 

Role of H. Influenzae 

A possible answer to this question, I believe, 
is sujjplied b 5 ’' tlie bacteriological studies of 
those investigators who sought to find the 
Pfeiffer bacillus during both war^es of tlie 1918 
pandemic. As I have jiointed out, from the 
time of Pfeiffer’s announcement of its discover^' 
in 1892 until 1918, H. influenzae was generally 
regarded as the agent responsible for epidemic 
influenza. Because of this belief, much of the 
work done during the 1918 pandemic ivas con- 
cerned with a further study of the relationship 
of this bacterium to the disease. 

In the liglit of this large effort to find H. in- 
fluenzae, the marked difference encountered in 
the incidence in which it was demonstrated 
during the first and second waves by individual 
investigators who studied both waves was strik- 
ing and suggestive. The findings of almost all 
were in agreement that the Pfeiffer bacillus was 
either absent or of low incidence in cases of the 
first wave and abundantly jiresent during the 
second wave. Sobernheim and Novakovic (Jfl ) , 
for instance, found Pfeiffer’s bacillus to be 
practically absent from the enrlj’ cases, whereas 
in the second wave they found it in pure culture 
in a large majority of the cases investigated 
(18 out of 23). Fildes, Baker, and Thompson 
(J2) failed to find influenza bacilli in cases dur- 
ing July and August but found them during the 
autumn wave in the sjjutum of 12 of 15 un- 
complicated cases and in practicall}^ all their 
postmortem material. Similarljq McIntosh 
(JS) failed in the summer but found Pfeiffer’s 
bacillus in the autumn in 8 of 12 examinations 
of the nasopharynx in uncomplicated cases, 
and in the sputum of 21 of 25 cases with bron- 
chopneumonia. The experience of others both 
in Europe and in the United States was similar 
(U~f7). 

In this country, for example, Opie, Blake, 
Small, and Rivers (47) found that the inci- 
dence of Pfeiffer's bacillus in noi’mal individ- 
uals from isolated communities, or in groups 
free from respiratory disease prior to the occur- 
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rence of the 1918 autiunn epidemic, was rela- 
tively low (10 to 20 percent), but that before 
the fall epidemic, in groups in which bronchitis 
and pneumonia were fairly prevalent, the inci- 
dence was liiglier (25 to 50 percent). During 
tlie epidemic the incidence I’ose to 95 percent. 

I believe it can be safely said that, so far as 
the bacteriology of the hist ware of the 1918 
influenza epidemic can be used as a criterion, 
Pfeiifer’s bacillus was not demonstrated with 
enough frequency to support its claim as a caus- 
ative agent. Its presence probably about co- 
incided witli its disti’ibution in liealthy persons 
at the time that the first wave appeared. 
During the second wave, however, the organism 
appears to Jiave been found with gz-eat regu- 
larity. 

In summary then, it appears that the Pfeiffer 
bacillus was absent or of low incidence in cases 
of the first wave and was almost uniformly 
present in cases of the second wave. How then 
could these difl’erences in the bacterial flora 
during the two waves have influenced tlie se- 
verity of a disease caused by a type A influenza 
virus ? Here I must again revert to considera- 
tion of swine influenza for a possible answer 
to this question. 

As I have indicated earlier, infection of swine 
with the swine influenza virus alone results in 
an extremely mild respiratory disease of 2 or 
3 days’ duration from which the animals uni- 
formly recover. Howevei', swine infected with 
the swine influenza virus in combination with 
inpienzae suis undergo a severe prostrating, 
febrile illness of 4 or 5 days’ duration, fre- 
quently accompanied by pneumonia, from 
which death results in about 3 percent of all 
cases. In swine, then, the disease caused by the 
swine influenza virus alone resembles, in its 
mildness and other clinical characteristics, tliat 
seen in man during the first ware of the 1918 
influenza, while the disease caused by a con- 
comitant infection with the virus and B. in- 
iluensae siiU resembles that seen during the sec- 
ond wave of the 19lS influenza. Furthermore, 
swine recovered from the mild ailment caused 
by infection with the virus alone are solidly 
immune to the more serious disease caused by 
infection with the vims pins B. influenzae sms 

em- 


it seems apparent, if the analogj' between 
swine influenza and the 1918 influenza pandemic 
is an acceptable one, that the mild first ware 
of the 1918 pandemic can then be interpreted as 
one in which only a type A virus of the swine 
influenza prototype was involved. The second 
wave, on the other hand, was one in which the 
infection was a complex one, involving the same 
or an immunologically closely related type A 
virus and B. infiiiensae. 


Applications to Present Outbreak 

Let us now return to the current Asian in- 
fluenza outbreak. If tlxis outbreak is even- 
tually to reach serious proportions, we appear 
at tlie moment to be in what in 1918 was the 
first wave. The cases ordinarily are not severe, 
and the mortality rate is relatively low. So 
far as I am aware, the Pfeiffer bacillus is not 
being isolated with any regularity from cases, 
and certainly it has not been reported to have 
been present in cases that have come to autopsy. 

The current influenza may he considered on 
clinical grounds to he similar to a number oJ 
the outbreaks of interpandemic influenza that 
we have experienced since 1932 or to the In^ 
wave of the 1918 pandemic. We liav^e no yay 
of knowing at the moment whether it will be 
followed by a second wave of ^eater pafto- 
genicity, as was tbe first wav^e in 1918. 
fact that the human population is, m tins ou - 
break, experiencing infection with a vims m ' 
which it has had no previous experience, to 
judge from the absence of specific anhbotlies, 
suggests that we may be ripe for a conUnuatioii 
of the present epidemic into a severe and kum ^ 
second wave, but I do not think that anyone is, 
at the moment, in a position to iiredict acci- 

rately on this point. . 

Now, in the light of the speculations m 

which I have indulged, I should like to ou u 
briefly mV views as to how the present ou ica 
should be handled from a practical 

I believe it would be very foohsb not to a ' 
full advantage of what means we have to pi 
tect ourselves^ By this I mean that raccmntion 
ao^ainst the current epidemic strain .=conv ^ 
me to be strongly indicated I thmk it is c.- 
neciallr urgent that those who have appaieUti. 
missed clinical infection during the c.aily part 
nf the m-esent outbreak be iimnnmzccl, since 
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the.v may be tlie very ones in vliom occult virus 
has been preseedecl. We lun'e ■waited a long 
time to leai’ii -whether, Avhen the next pandemic 
came along, we Avould be in a position to com- 
bat it, or onlj' in a position to stud}' pandemic 
influenza further. If Ave do not vaccinate 
AA’idely and effectively and a second AvaA'e of se- 
A'ere influenza should appear, then undoubtedly 
Ave shall have copious opportunit}' again to 
stud}' pandemic influenza. If we do A'accinate 
noAV, the most valuable information that can be 
deriA’ed Avill be Avhether or not we have finally 
gotten ourselves into a situation AA’here Ave knoAV 
that Ave can protect against outbreaks of pan- 
demic influenza. 

One frequently hears the vieAv expressed that 
if another pandemic of seA-ere and killing in- 
fluenza occurs, the antibiotics can handle the 
situation satisfactorily by taking care of the 
lethal secondary bacterial iiiA'aders. ISToav this 
may be quite true for most of the commonly 
thought of complicating organisms. IIoAvever, 
if 27. influmsae should happen to be of impor- 
tance, I doubt that Ave as yet have sufficient ex- 
perience in treating infections of this organism 
in adults to be certain on this point. Although 
chloramphenicol, streptomycin, and the tetra- 
cyclene antibiotics have been effective in 27. in- 
fluenzae infections in children, it seems to me 
that Ave are at the moment too deficient in ac- 
curate information to predict just hoAv effective 
these antibiotics Avould be in treating adults, 
especially in the event that the hemophilus Avas 
acting concomitantly with influenza virus. In 
the light of such possible therapeutic uncertain- 
ties, I feel that primary reliance for protection 
against pandemic influenza should be placed on 
preventiA'e rather than therapeutic procedures. 
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Milestone 

All 70 sanitary inspectors of Costa Rica’s Min- 
istry of Public Health, studying in 3 groups, com- 
pleted a 7-month course of classroom instruction 
and field demonstration introduced November 1954. 
Spanish language resumes of the various subjects, 
developed by Alberto Grego, sanitarian, helped 
make the training one of the more successful proj- 
ects of the Cooperative Public Health Servicio. 

The best three students from each group were sent 
to Puerto Rico for training in supervision. They 
will become a nucleus of supervisors to strengthen 
and improve the service of the section of sanitary 
inspection. 

— Charles S. Pineo, chief, health, welfare and hous- 
ing field party, U. S. Operations Mission, Costa 
Rica. 

15th Anniversary 

Servigo Especial de Saiide Publica completed 15 
years of public health work in Brazil last July. 
Wherever SESP operates, festivities, speeches, and 
exhibits marked the anniversary of this cooperative 
health program. 

Begun as emergency health work in the Amazon 
Valley supporting production of strategic materials 
during World War 11, SESP has now spread over 
the entire countiy^, operating in 461 localities. It is 
best knowm for its community health programs and 
water supply ivork. 

About 1 million people a year receive some kind 
of direct service at SESP health units and at least 
another million are reached by home visitors, sani- 
tary inspectors, and health educators. Eleven re- 
gional offices throughout the country direct the 
program of medical care, maternal and child health 
service, and environmental sanitation. 

Five hundred water supply projects are already 
operating or under construction or being designed. 
A result of these projects, according to Professor 


Herbert M. Bosch: “The development, largely 
through SESP efforts, of a full-time sanitary engi- 
neering specialty in Brazil over a period of 15 years 
is, I believe, without precedent in the world.” 

SESP is presently strengthening state and local 
government agencies to carry out health and sanita- 
tion work delegated to them by Brazil’s constitution. 

— ^E. Ross Jennet, M.D., chief, Health and Sanita- 
tion Division, U. S, Operations Mission, Brazil. 

Earthquake in Ardestan 

A w'oman sat on a mound of rubble that had once 
been her home, guarding her pots and pans and re- 
fusing to move. Then the Iranian nurse spoke to her 
gently and the gendarme led her away. A wall fell 
on a man w'hile he slept in bed. A woman and her 
four children were found under the rubble in a home. 

They were victims of an earthquake in Ardestan, 
Iran, last April. In 1 of the 7 villages hit, more than 
250 houses were destroyed or damaged beyond oc- 
cupancy. The disaster taxed the public health serv- 
ices staff but they worked tirelessly. 

The injured were in a temporary hospital build- 
ing. There nurses removed cotton placed over dirty 
wounds, cleaned them, and put on fresh dressings. 
A woman with bilateral leg fractures was taken by 
gendarme ambulance to Isfahan. 

At the quake site, public health workers pitched 
a tent, set up priorities for treatment, and gave 
medical care. Patients swarmed in with ailments 
ranging from worms to skin diseases. 

—Glen W. McDonald, M.D., M.P.H., chief, Public 
Health Division, V. S. Operations Mission, Iran. 

Vanishing Yatvs 

Inspectors making their 11th house-to-house sur- 
vey in the province of Esmeraldas, Ecuador, found 
yarvs disappearing. Esmeraldas, a town of 20,000, 
had only 5 cases, 2 of them relapses, and Quininde, 
with a population of 1,100 yielded only 6 cases, 5 
of them relapses. Activities were intensified to find 
and treat all residual cases. The inaccessibility of 
isolated communities in northwest Ecuador makes 
this the most difficult phase of the anti-yaws cam- 
paign. 

James D. Caldwell, chief, health, welfare and 
housing field party, V. S. Operations Mission, 
Ecuador. 
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Opportunities in the United States Pubfie 
Health Service/ a 27-foot floor model, is one of 
the first Public Health Service exhibits under the ex- 
panded recruitment prosram. It won a Certificate of 
Merit from the Committee on Scientific Exhibits during 


the 1955 meeting of the American Public Health 
Association. The box protruding from the center 
surface of the exhibit contains a motion picture pio- 
jeetor for continuous showing of the recruitment film- 
ograph "Service With Distinction," 


Visual Aids for PHS Recruitment 


At a time when the Nation is ex- 
periencing a shortage of qualified 
technical, professional, and scien- 
tific personnel, the Public Health 
Service, principally through its Di- 
vision of Personnel, is developing 
and expanding a recruitment pro- 
gram for commissioned and civil 
service personnel to meet its own 
needs for specialists. Filmographs 
and exhibits produced by the Serv- 
ice are described here as examples 
of the types of materials being de- 
veloped for the recruitment pro- 
gram. 


FIIMOGRAPHS 

A black and white, IG-mm. filmo- 
graph, produced primarily ro recruit 
professional and technical personnel 
for the Public Health Service Com- 
missioned Corps, is being revised 
and converted to color and wll be 


ready by next spring. It bears the 
title “Service with Distinction” and 
was described in the July 195G is- 
sue of Piiilic Health Reports, short- 
ly after it was originally produced. 
The black-and-white version has 
been shown to numerous health, 
medical, and nursing groups, as well 
as lay organizations, universities, 
and professional schools, throughout 
the country in the past 2 years. It 
is available, in black and white, al'=o 
as a filmstrip, accompanied by re- 
corded narration and music. 

A 16-mm. filmograph in color, en- 
titled “For the Nation's Health,” was 
released recently by the Service. Al- 
though produced primarily for the 
orientation of Service employees, 
"For the Nation’s Health” will he 
of interest also to health and medi- 
cal personnel, students in profes- 
sional scliools, parents, teachers. 


luuselors, and coraiuiity groups It 
iscrihes the origin, giowtii, or.Mm- 
tion, and woik of the Seniu* 
mtechnical terms and prouie- 
e viewer with a clear nnderstams- 
g of the scope of its work. 
m announcement on page lOI.) 
Also new is the Set vice's mirso rc- 
uitnieut filmograidt “Anjone For 

arsing?" a IG mm. production n 
.lor that is directed toward tue 
■eruitment of mu>es in .some o 
iC Service's more interesting aui 
lallenging programs. Paced ' 
irightl.v nnisie and humorous 
ous, it takes the viewer on a twir 
^ the Public nealth Service I'ru- 
■ams in wldcii nurses arc a'd'' 
•tivo. Tliese include tbe Public 
ealth Service hospitals throacbout 
e eountrj', the clinical rpsc.irc i 
ogr.ims of the National Institute' 
Health, the Indian healUi I'to- 
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Service With Distinction, a new senes of recruitment exhibits, in- 
cludes a 17-foot floor model (above), a mounted projection box con- 
taining a motion picture projector for continuous showing of films 
(right), and a 7-foot fable-fop display (below) Other exhibits with 
the same theme (not illustrated) are a 9-foot combination floor and 
table-top exhibit made of aluminum with detachable legs end a 1 2-foot 
floor model composed of four aluminum panels, colorfully designed 
and well illuminated 
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The Fronfiers We Explore 





The People We Serve ... The Service We Give 



There’s a Spot for You in Nursing 


gram in this countr.v and .ya'Ki, 
public health nursing actiTitios, 
and the oversais health nii«sion«.' 
hTurses are shown at work in tho 
West, in the frontier enriromnent of 
the sub-Arctic, and in foreign lands. 
(See film announcement in Januarr 
195S issue, page?.) 

GENERAL EXHIBITS 

Among the first recruitment «• 
hibits produced by the Di\ision of 
Personnel are a table-top model and 
a 27-foot prize-winning floor mode! 
entitled “Opportunities in the L’mtcd 
States Public Health Sertice’’ (sec 
illustration). The four-pane! tab!^ 
top model stands 32 inches high .and 
is approximately S feet long when 
set up for disjrlay. 

Recently completed by the Diri- 
Sion is a series of exhibits each hear- 
ing the title “Service With Distinc- 
tion,” the keynote of the recruitment 
drive. Each exhibit in this 'cries 
describes Pederal-Stafe-Iocal health 
program relationships, opportunities 
for professional training in the Serv- 
ice, tile growth and development of 
the Service since 179S, and the senjie 
and variety of Service facilltie 
and programs in this country nm 
overseas (see illustration). Speeia 
mention is made of the Sertice'i 
Commissioned Reserve program 
through which a naiional reserve 
of health and metlical personnel 
is being organized, expanded, and 
trained for national eniergeueie'. 

The “Service With Distinction" 
series consists of two 17-foot floor 
exhibits, two 12-foot floor model', a 
9-foot combination floor and table- 
top model, 40 table-top models ami 
1,000 miniature counter-top displays 
In addition, there is a refnrhislied 
film projection bo.v, mounted on 
aUirainnm legs and bearing the themo 
title, for continuous showing of films 
at meetings. Tliis unit also has a 
slielf for displa.v of literature. 


SPECIAL EXHIBITS 

A minibcr of programs in the Pub- 
lic He.alth Service are concerned 
with sliortages of s-pccific profc-.ional 
personnel. The follow mg e^!l^b^ts 
tailored to tin ir m>cds liavc nNo been 
produced. 
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The Frontiers We Explore displays 
scenes iliusJraling opportunities for clini- 
cal nursing in the Public Health Service’s 
National Institutes of Health, Befhesda, 
Md. (8 feet, floor model). 

The People We Serve . . . The 
Service Wc Give, produced by the 
Division of Nursing Resources, depicts 
nursing opportunities throughout the 
Service (1 6 feet, floor model). 

There’s a Spot for You in Nursing, 

produced by the Division of Nursing 
Resources for the Committee on Careers 
of the National League for Nursing, 
illustrates nursing opportunities for nurs- 
ing aides, practical nurses, professional 
nurses, and teachers, supervisors, and 
administrators (8 feet, floor model; 5 
feet, table-top model). 

Opportunities for Nurses, produced 
by the Division of Personnel, is designed 
to recruit nurses to meet needs through- 
out the Service (four panels of aluminum, 
each 30 inches high by 18 inches wide, 
portable fable-top model; three models 
in use). 

Indian Heolth Service Nursing ... 
The Challenge We Meet, produced 
by the Division of Indian Health, shows 
how nurses in the Indian health program 
accept the challenge of providing hos- 
pital and public health services for 370,- 
000 Indians and Aloshan natives (8 
feet, floor model). 

Sanitation Services for Indians ... 
The Challenge We Meet, a new ex- 
hibit created by changing the head- 
board and photographs in the above 
display, depicts the Indian health ac- 
tivities of sanitory engineers (8 feet, 
floor model). 

Health Careers Among the Amer- 
ican Indians, designed by the Division 
of Indian Health, aims to interest pro- 
fessional personnel m the full range of 
therapeutic and preventive services pro- 
vided by the Indian health program 
(9 feet, folding floor model). 

A New Approach to Indian Health, 

created by the Division of Indian 
Health, describes opportunities for pro- 
fessional personnel to work with other 
disciplines in the Indian health program 
(12 feel, floor model). 



Opportunities for Nurses 



Heollh Careers Among the American tndians 
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The Research Pafient depicts octiv- 
ifies of personnel staffing the supporting 
professional services in the Clinical 
Center, National Institutes of Health, 
Bethesda, Md. Photographs show how 
the research dietitian, research nurse, 
research social worker, and research 
therapist work together for the benefit of 
the research patient and, ultimately, of 
medical_sciencc (1 8 feet, floor model). 

OpporiunHies for Engineers and 
Seientisfs was produced by the Division 
of Personnel, with the assistance of the 
Division of Sanitary Engineering Serv- 
ices, for recruitment of sanitary engi- 
neers, nuclear physicists, public health 
engineers, chemists and biologists, civil 
and other engineers, and sanitarians 
(four panels of pressed wood, each 2 
feet high by 3 feet wide, portable table- 
top model; 20 models in use). 

These Public Health Service re- 
cruitment films and exhibits have 
been in wide circulation at profes- 
sional meetings during the past 
winter. Inquiries about availa- 
bility may be directed to the Surgeon 
General, U. S. Public Health Sen ice 
(P), Wasliington 25, D. C. 

NATIONAl HEAITH COUNCIL FILM 

The need for recruiting man- 
power for health careers has also 
been recognized by many soluntaiy 
agencies. An example is the 13- 
minute documentary film entitled 
“Health Careers,” produced by the 
National Health Council as part of 
its Health Careers Horizons project. 
Like the Council’s well-knossn pub- 
lication, Health Careers Guidebook, 
this film is designed to interest 
young people in entering the health 
professions. It is a black and white 
16-mm. film with sound track. 

The film was developed with the 
guidance of 20 consultants lepre- 
senting secondary education and 
school counseling sen ices for pies- 
entation to teen-agers, parents, 
counselors, teachers, and communitj 
groups Inquiries about the film 
should be directed to Health Careers, 
National Health Council, 1790 Bi oad- 
way, New Xoik 10, N. X. 



A New Approach fo fndian Heafth 



The Research Pafi’ent 
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Health Insurance Coverage 
for Mental Illness 

LOUIS S. REED, Ph.D. 


T oday in the United States approximately 
116 million people have some health in- 
surance coverage for hospital care: 101 million, 
for surgical service; 65 million, for medical 
service in the hospital ; and 9 million, for phy- 
sician service in the office, clinic, and home, 
ilajor health insurance carriers are the Blue 
Cross and Blue Shield plans, insurance com- 
panies through group and individual policies, 
and independent plans. The last type includes 
company and union self-insured plans, com- 
munity-sponsored plans, and prepayment pro- 
grams oft’ered by private medical groups. 
Table 1 shows the number of persons covered 
for the various services by each type of plan. 

Prepayment plans generally provide less ex- 
tensive coverage for mental illness than for 
other types of illness. In part at least, this is 
due to the long duration of mental illness, to 
the fact that mental illness has traditionally 
been considered as separate and apart from 
other illness, and to the fact that much of the 
hospitalization for mental illness is provided 


Dr. Reed is associate professor of medical eco- 
nomics, Sloan Institute of Hospital Administration, 
Cornell University. Long interested in the eco- 
nomics of medical care and prepayment plans, he 
made a nationwide survey of Blue Cross and related 
medical service plans in 1944-47. A paper on em- 
ployee health benefit plans by Dr. Reed was pub- 
lished in the December 1957 issue of Public 
Health Reports. The present paper is based on 
one he delivered at the annual meeting of the Amer- 
ican Psychiatric Association on May 14, 1957. in 
Chicago, HI. 


in government hospitals at little or no cost 
to the patient or his family. 

The lesser coverage for mental illness creates 
problems for the subscribing public, for hos- 
pitals, and for tlie medical profession m gen- 
eral and psychiatrists in particular. To eluci- 
date the present situation as regards cover- 
age, I shall describe iai turn the practices of 
each type of plan. 

Blue Cross Plans 

Most of the 80 Blue Cross plans in the United 
States offer two or more, and some a whole host 
of, subscriber contracts with varying provisions 
regarding duration of benefits, type of room 
or amount of room allowances, and the like. 
Some provide better coverage of mental and 
nervous cases (the terminology generally used 
by the plans) under one contract than under 
another*. I shall deal only with the most 
extensive contracts of each plan. 

The plans provide far less extensive coverage 
of mental illness than of other types of illness 
in general hospitals, and they provide far less 
extensive coverage of mental illness in mental 
than in general hospitals (table 2). The ma- 
jority of the plans provide a maximum of be- 
tween GO and 120 days of care, generally jrer 
admission, for general illness. Bj' contrast, 18 
of the 80 plans provide no coverage whatever 
of mental and nervous cases in general hospi- 
tals, 3 provide coverage onl}’ until diagnosis as 
a mental case, and 1 covers for shock therapj' 
or surgeiT on!}'. Of the I'emaining plans, 8 
provide 7 to 20 days of coverage, and 27, or 
about a third, between 21 and 30 days. Only 16 
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Table 1 . Health insurance coverage in the United States, by type of coverage, according to type of 

carrier, Dec. 31, 1956 

[Tliousands of persons covered] 


TjTie of carrier 


Blue Cross-Blue Shield and other 


Insurance companies: 

Group policies 

Individual policies— 
Independent plans 


Gross total, 

Deduction for duplicate coverage. 
Net total—, 


Type of coverage 


Hospital 

care 

Surgical 

service 

Medical service in — 

Supplemen- 
tary major 

Comprehen- 
sive medic.il 

Hospital 

Office and 
home 

medical 

policies 

exper^sf: 

policies 

53, 162 

42, 570 

33, 907 

3,000 

(>) 

0 

45,211 
27, 629 
4, 054 

45, 906 
23. 074 
4,909 

25, 177 
6, 789 
5, 276 

2,000 
500 
3, 500 

6,872 

587 

0 

1,4» 

0 

0 

130, 656 
14, 707 
115, 949 

116, 459 
15, 134 
101, 325 

71, 149 
6, 258 
64, 891 

9,000 
300 
8, 700 

7,459 

0 

J 7, 459 

1,4B 

0 

1,413 


> A fair number of the Blue Cross-Blue Shield plans 
have "dread disease" or “prolonged illness supple- 
mentary contracts or riders which offer a coverage 
somewhat analogous to the major medical fpense 
policies of insurance companies. Also, a fen plans 
have issued major medical contracts. 
persons covered under these supplements^ in 

Blue Shield contracts is not known, it is probablj m 
e-voess of 4 million. 

of the plans provide as many as 60 days of cov- 
erage in general hospitals. A few of the plans 
furtlier limit coverage for mental illness by 
specifying that the prescribed number of days 
for mental care shall be the total provided dur- 
ing tlie lifetime of the member. 

So far as I can calculate, approximately 30 
percent of the plans provide the same coverage 
for mental cases in general hospitals as they 
provide for general illness ; the remainder pro- 
vide less or no coverage. _ 1 , 1 

The coverage provided in mental hospitals 
is still less extensive. Almost half of the plans 
provide no coverage whatever; 3 cover only un- 
til diagnosis as a mental case; 1 covers for shock 
therapy or surgeiy only; 5 provide less than 21 
davs’ 23, between 21 and 30 days; and on y , 
tore than 30 days. In a number of the p ans 
these days are the maximum provided for life. 
Two Xns exdude all care in government hos- 

diarge for their services or not. 


Souhce: Data ia all columns e-vcepi i' t-u.-. -- 

in office and home” «« from the Mh 
Council’s The of Voluntary HeaM 

Coverage in the United States as of estimates. 

Data in that column are my own mihai 

The presentation of the data differs somew la 
in the council's publication. 

Several plans P^’o^^def tensive coveraj for 
mental cases. One provides up to 1^0 
admission in either general or mental hoj> ^ 
Three of the plans offer special rider 
regular policies wliicli provide an estr. 

„ge ol cases. T™ of a..sc, <»» at « « 

of 12 cents and another at W cents a 
for a family, provide up to 30 days fo e 
cases in either general or »>»*»' ;»!?** JJ.! 
third, at a cost of 10 cents a 

will extend the coverage for mental c. . 

the 30 days available under its ordm o 
cate to 120 days in either general or men 

The provisions of the plans 
holism, drug addiction, and 
juries (attempts at suicide) are p 

Abont WO-aids of the P^s Prov.d 

coverage for alcoholism “""i i„j„ri» 

and almost all cover self-mthctcd mjm 

'‘mac &OSS coverage of menl.a! 
ij“m-en in general hospimls, .and only e out 
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81 plans provided benefits in general hospitals 
for as long as 31 days. 


Blue Shield Plans 

Of the 64 Blue Shield plans, 4 provide only 
surgical service, 51 cover surgical and inhospital 
medical service, and 9, under at least one of 
their contracts, also cover physicians’ services 
in the office and home. 

Thirty-three, or a few more than half, of the 
plans cover mental and nervous conditions on 
the same basis as all other conditions; 21 totally 
exclude these conditions; and the remaining 10 
provide limited coverage (table 4). Mostly 
these last limit care to less than 30 days or to 
that provided in general hospitals. 

Special interest attaches to the nine plans 
which offer comprehensive coverage of physi- 
cians’ services, that is, care in the office, home, 
and hospital. Of these, 4 provide the same cov- 
erage for mental and nervous conditions as for 

Table 2. Blue Cross coverage for general con- 
ditions and for mental conditions in general 
and mental hospitals, January 1957; number 
of plans providing specified days under most 
extensive contract 


Days of full-benefit 

General 

Mental conditions 

care per admission 
or per year 

condi- 

tions 

General 
hospitals ' 

Mental 
hospitals ^ 

No coverage 

0 

18 

38 

Until diagnosed 

For shock therapy 

0 

3 

3 

and surgery only.. 

0 

1 

1 

1-10 - 

0 

4 

3 

11-20 i 

0 

4 

2 

21-30 i 

8 

27 

3 23 

31-60 

7 

3 7 

4 

61-90 

22 

3 

3 

91-120 

31 

s 9 

3 3 

121-180 

3 

2 

0 

181-365 

4 

0 

0 

366-730 

4 

1 

0 

731-830 

1 

* 1 

0 

Total 

80 

80 

80 


‘ 9 plans provide the specified days as a maximum 
during life of member. 

® 8 plans provide the specified days as a maximum 
during life of member. 

’ 1 excludes care in all government hospitals. 

* In acute general, hospitals only. 

Souhce: Compiled from data in Blue Cross Guide, 
January 1057. 


Table 3. Blue Cross coverage of alcoholism, 
drug addiction, and self-inflicted injuries, Jan- 
uary 1957; number of plans with designated 
provision under most extensive contract 


Provision 

Alco- 

holism 

Drug 

addic- 

tion 

Self- 

jinflicted 

injuries 

Not covered 

29 

26 

6 

Covered until diagnosed 

Covered on same terms as 

1 

1 

1 

general conditions 

Covered but in participating 

17 

23 

63 

or general hospitals only... 
Covered in all types of hos- 
pitals but for fewer days 
than other cases: 

13 

10 

3 

Less than 20 days 

4 

4 

0 

20-31 days 

Covered but in participating 
or general hospitals onlj'-, 
and for fewer days than 
other cases: 

10 

8 

0 

Less than 20 days 

1 

1 

0 

20-31 days 

2 

2 

4 

More than 32 days 

Covered in participating or 
general hospitals and for 
limited periods in other 

0 

1 

0 

hospitals 

2 

1 

1 

Other provisions * 

1 

3 

2 

Total 

80 

80 

80 


> Mainly covered in general hospitals but not in 
specified tj'pes of government hospitals. 

Source: Compiled from data in Blue Cross Guide, 
January 1957. 

other conditions; 1 totally excludes these con- 
ditions; 1 covers only shock treatments or sur- 
gery; 1 covers only diagnosis in the office; 1 
excepts psychiatric treatment; and 1 provides 
coverage for only 30 days. 

About two-thirds of all Blue Shield plans 
provide some coverage of alcoholism and drug 
addiction, and the great majority cover self- 
inflicted injuries (table 4). 

Insurance Companies 

I shall deal first with group policies and then 
with individual policies. 

Group insurance plans sold by insurance com- 
panies generally provide hospitalization cover- 
age for 31 days or TO days, occasionally for 120 
daj’s, and rarely for 180 da 3 'S. With rare ex- 
ceptions, these policies provide the same cover- 
age for mental illness, alcoholism, drug addic- 
tion, and self-inflicted injuries as for all other 
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types of cases, and vrithont distinction as to type 
of hospital. 

Group surgical and inhospital medical pol- 
icies of insurance companies likewise usually^ 
cover these cases on the same terms as all other 
types of cases. 

Most companies also sell group policies pro- 
viding coverage of medical calls in the office 
and home, usually on a 2- or 3-risit deductible 
basis. In genei'al these idans covex’ mental or 
nervous conditions; however, most are Avritten 
with the condition that, for the employee, bene- 
fits will be paid only if he is disabled. 

Within the past 6 years there has been a rapid 
groAvth of a type of insurance known as major 
medical expense insurance, written mainly on 
a group basis. This insurance supplements the 
basic hospital, surgical, and medical coverages 
and usually paj^s 75 percent of all medical care 
expense beyond the benefits under the basic co\'- 
erages and a deductible amount paid by the in- 
sured. "Within the past 3 years there lias been 
a rapid growth of another type of insiu'ance, 
called comijrehensive medical expense insurance. 
These policies combine the basic and major med- 
ical coverages into a single package. They pay 
75 to 85 percent of vivtnally all medical costs 
over specified initial deductible amounts and up 
to high maximum limits. 

The practices under these policies in covering 
mental cases vaiy. Some iiolicies cover mental 
illness on the same terms as all other illness. 
Other plans do this with the proviso that if the 
employee is not disabled or the dependent hos- 
pitalized the rate of reimbursement of expense 
for ps 3 'chiatric ti’eatment or consultations will 
be 50 percent instead of the usual 75 to 85 per- 
cent. Still other plans provide reimbursement 
in mental illness only for patients aaIio are to- 
tally disabled or confined in a hospital. 

Most of the major medical or comprehensive 
policies are rather new, and thus experience has 
been limited. Quite possibly the companies 
have not yet come fully to grips with the prob- 
lems of providing care economically and at rea- 
sonable costs. In a letter to the author, one 
large cojnpany writes : 

“The broad coA'erage [of mental illne'ss r\o\v 
provided] may be of short duration. In one 
particular group policy . . • the claims for 


Toble 4. Blue Shield coverage of menSol end 
nervous conditions, alcoholism, drug oddic- 
Hon, ond self-inflicted injuries, March 1957; 
number of plans with indicated provision 


Provision 

i 

Nerv- 
ous and 
mental 
condi- 
tions 

.‘Vico- 1 
holism . 

Drug Scli- 
addic- inflfciK' 
lion injurie 

1 

Covers ‘ 

33 

35 

1 i 

3S c! 

Excludes 

21 

25 

22 11 

Limited cover.agc 

2 10 

M 

34 j ( 

Total : 

04 



64 ! 
1 

04 i 61 

i 


1 To the .s.Tne extent as other t.vpi's of ca‘'C«. 

- a cover for a limited period, from 10 to 30 da,\- 
2 cover only in geneiel iiospitals* 3 covers for .sliod 
therapy oiiiy; 1 covers ter diajinosts only, and I coseii 
except for psychiatric treatment. 

^ 2 cover only in general ho‘-pitnk; 1 coM’rs for 3' 

d35’S only; .and J covers except for psychiatric treatment 

Source: Compiled from data in nine Sliicld Manun! 
as revised to .Match 1057. 

ti’eatment of mental or nervous conditiaw 
nmoiwted to well over one-third of the total 
claims, exclusive of maternity claims, Ihc \tsy 
chiatrio charges at tlie hegmn'mg . . • 
in the $-20 and $25 braclcet and the fvcqueacj 
was jiveraging between 1 and 2 treatineuts^>J 
weefc. Gradually the charges increased to hot 
a visit and the frequenev to 6 times ]>ev ''■ed 
with no disability . . . involved. 

“Obviously if we are to continue the hroai 
coverage contenijilated we must have some pat 
tern wliicli will sliow an insurable risk— a 
that we can measure and for whicli we cun estab- 
lish a jiremiiun.” . 

Health insurance policies sold to indivulaa!; 
vary perliajis even more widely than gi'Ohf 
policies, and some companies issue a multitude 
of difi'erent policies with dill'eront provisions. 
Data on number of persons covered under the 
different provisions are not avaiiablc. If.v im- 
pression is that tlie majority of policies avcludc 
mental illness. 


Independent Plans 

Some of the independent plans are doing 
iirteresting experimentation in the coverage oi 


nental illness. _ 

The medical program of the fmded .Mu 
Workers Welfare and Ketireinent Fund wiU 


Puhlic Hcnilh licporl* 


pay fov care of paticuls witli mental illness in 
general hospitals and will provide virtviallj’ 
unlimited care by psychiatrists in the office or 
outpatient department, to the extent such serv- 
ices are deemed essential. It x>ays for care in 
mental hospitals only when the prospect is that 
the patient will respond to care in a relatively 
short period, say 1 or 2 mouths. 

The Health Insurance Plan of Greater New 
York, which provides service tlu'ough medical 
groups, excludes alcoholism, drug addiction, 
and “coverage for psychiatric disorders after 
diagnosis, for which care is customarily jjro- 
vided bj' a psj'chiatrist.” Each medical group 
is required to have a board-certified psychia- 
trist. The physicians in the group refer pa- 
tients to him for diagnosis, and in establishing 
a diagnosis there is usually some form of treat- 
ment. However, the groups do not provide 
shock therapy or analysis. Visits to psychia- 
trists-neurolo^sts amount to % of 1 percent 
of the total number of sendees provided by all 
group physicians to members of the plan. 

The Kaiser Foundation Health Plan, which 
provides services through its own medical 
groups and hospitals, excludes care for mental 
illnesses or disorders, attempts at suicide, and 
alcoholism. However, two of the larger med- 
ical centers now have psychiatric clinics. These 
provide testing and therapy at low fees, usually 
§5 an hour. The personnel at one clinic in- 
cludes 2 full-time and 1 part-time psychiatidst, 
4 psychologists, and 2 psychiatric social work- 
ers. The extra fees charged subscribers do not 
pay the full expenses of the clinic, wliich is 
subsidized bj’^ the program as a whole. The 
program is reported to be very useful in reliev- 
ing other services of chronic patients whose ill- 
nesses are more psychological than somatic. 

Group Health Association in Washington, 
D. C., excludes psychiatric treatment. How- 
ever, the staff iircludes two part-time psycholo- 
gists who provide counseling service to subscrib- 
ers at a charge of $T an hour. 

The St. Louis Labor Health Institute iwo- 
vides psychiatric service. The staff includes 3 
psychiatrists and 1 clinical psychologist, wliose 
hours of service represent about 3 percent of 
the total of all physician hours. 

Most of the large union health centers have 
part-time psychiatrists on their staffs. Psy- 


chiatric visits tend to be about 1 or 2 percent 
of all visits. 

These examples will suffice to indicate prac- 
tices of independent plans. It is perhaps easier 
for plans wffiich operate on group-practice 
principles to experiment with psychiatric cov- 
erage than it is for plans providing benefits 
through free-choice, fee-for-service arrange- 
ments. 

Notes on Costs and Problems 

A few figures may give some idea of the 
general magnitude of potential costs for cov- 
erage of hospitalization for patients with men- 
tal illness ; 

• At present about 2 percent of all patient- 
days in short-tei’m general hospitals are fov 
patients in the psychiatric imits of these lios- 
pitals. This fact indicates that on the basis 
of prevailing practices full coverage of psy- 
chiatric cases in general hospitals should not 
increase a health insurance plan's costs by more 
than 2 percent. 

• If prepayment plans undertook respon- 
sibility for the first CO days of all admissions 
to all mental hospitals, including State in- 
stitutions, and provided an average of 45 days 
per admission, they would assume liability for 
daj'S of care amounting to an additional 10 per- 
cent of all days for general care. Since the 
cost per day in mental hospitals is, of course, 
loAver than for general hospitals, this would 
represent less than a 10 ijercent increase in 
costs. 

• One Blue Cross plan which covei’s mental 
cases for 120 days in general hosphals and for 
30 days in other hospitals reports that its pay- 
ments for mental, psychoneurotic, and person- 
ality disorder cases amount to 3.2 percent of its 
total inpatient payments. An insurance com- 
pany estimates that under its basic liospitaliza- 
tion plans 3 to 5 pei'cent of its hospital expense 
is for psychoneurotic disorders. 

Among the problems in providing coverage 
for mental illness are the costs, in a setting 
where all types of plans are finding their costs 
expanding; the indeterminateness of these costs 
particular!}’ when care over a long period in 
a liospital or physician’s office is required; the 
question of how mental hospitals in this coun- 
tr}’ should be financed and of demarcation of 
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the respective roles of patients, private insur- 
ance, and government in financing mental hos- 
pital care. All real coverage of ps3mhiatric 
care in the office must await the development 
of prepayment for physicians’ services gen- 
erally in the office and home, a field in which 
experimentation and pioneering are the order 
of the day. 

A quotation from a letter I received from 
the director of one independent prepa3nnent 


plan may well sum up tlie present position of 
pi-epayment plans and insurance carriers on 
coverage for psychiatric care; 

“It seems to me that the most important 
fact is that no one has any idea as to what 
the utilization of complete psychiatric seivices 
would be if they were available on an insured 
basis. It is our hope, therefore, to extend cov- 
erage in this field bit by bit so as to learn as 
we go along, while avoiding too great a risk." 


National Health Survey Advisory Committee 


To enhance the usefulness of the U. S. Na- 
tional Health Survey of the Public Health Serv- 
ice, an advisory committee has been set up to 
include representatives of the health profes- 
sions, insurance firms, labor, and other users 
of health statistics. 

The new committee will rewew the plans 
and progress of the survey and help formulate 
principles and methods of cooperation with 
interested public and private organizations. 

Leroy E. Burney, Surgeon General of the 
Public Health Service, is chairman of the com- 
mittee, and George St.J. Perrolt, chief of the 
Service’s Division of Public Health Methods, 
serves as executive secretary. 

The committee held its first meeting Novem- 
ber 22, 1957. 

Members of tlie committee are : Dr. Karl 
Bambacb, vice president, American Drug Man- 
ufacturers Association, Washington, D. C. ; Dr. 
Leona Baumgartner, commissioner of health, 
Kew York City; Pearl Bierman, medical care 
consultant, American Public Welfare Associ- 
ation, Chicago, 111. : Dr. Paul E. Boyle, dean. 
School of Dentistry, Western Reserve University, 
Cleveland, Ohio ; James Brindle, director. Social 
Security Department, United Auto Workers, De- 
troit: Arthur M. Browning, vice president, Kew 
York Life Insurance Co., New York City; Dr. 
W. D. Bryant, executive director. Community 
Studies, Inc., Kansas City, Mo. 

Other members are: Dr. Bernard Bucove, 
State director of health, Olympia, AVash. ; Dr. 


Robin C. Buerki, executive director, Henry Ford 
Hospital, Detroit; George Bugbee, president. 
Health Information Foundation, New York City ; 
Dr. Antonio Ciocco, head. Department of Biosta- 
tistics, Graduate School of Public Health, Uni- 
versity of Pittsburgh ; James F. Coleman, pres- 
ident, United Medical Service, Inc., New York 
City; Dr. J. S. Denslow, professor and director 
of research affairs, Kirksville College of Osteop- 
athy and Surgery, Kirksville, Mo.; Dr. Robert 
P. Fischelis, secretary, American Pharniacen- 
tical Association, Washington, D. C. 

Also on the committee are: Dr. Norvin C. 
Kiefer, chief medical director. The Equitable 
Life Assurance Society of the United States. 
New York City ; Dr. Allister M. Macmillan, De- 
partment of Sociolog.v and Anthropology, Cor- 
nell University, Ithaca, N. Y. ; Dr. Ross A. Mc- 
Farland, Department of Industrial Hygiene, 
School of Public Health, Harvard Universit.v, 
Boston; Dr. H. B. Mulholland, Department of 
Internal Medicine, School of Medicine, Univer- 
sity of A’lrginia, Charlottesville; Dr. Peter M- 
Miirra.v, board of trustees. State University of 
New York, Albany. 

Completing the list of members are: Marian 
G. Randall, R.N., executive director, Ab’siting 
Nurse Ser\ice of New York; Dr. A ergil D. Reed, 
vice president, J. Walter Thompson Co., New 
York City; Dr. James H. Sterner, metlical direc- 
tor, Eastman Kodak Company, Rochester, N. Y, : 
James E. Stuart, executive director. Hospital 
Care Corporation, Cincinnati, Ohio; and Dr. Ray 
E. Trussell, executive officer, School of Public 
Health and Administrative Medicine, Columbi.'i 
University, New Y'orlc City. 
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publications 


Cost Analysis for 
Collegiate Programs 
In Nursing 

Part I. Analysis of expenditures 
Part II. Current income and other 
resources 

National League for Nursing and 
PUS Publication. By Leslie TP. 
Knott, Elhcynne M. Vreeland, and 
Marjorie Oooch. Part I, 1956, 166 
pages; $3.50. Part II, 1957, i6 
pages; S2.00. 

Altliough these manuals are fo- 
cused on analyzing costs of nursing 
education, the techniques and meth- 
ods described should prove useful 
for other types of education pro- 
grams. 

Part I contains a general dis- 
cussion of underlying principles, de- 
fines terms, and describes the meth- 
ods used. Part II, in addition to 
discussing the usual sources of edu- 
cation income, includes suggested 
methods for e\a.Vaat\ng stULdeat 
service. 

Schedule forms for organizing and 
anaylzing cost information are pre- 
sented with illustrative data based 
on a fictitious university carried 
through the analysis step by step. 

Copies can be obtained from the 
National lieague for Nursing, 2 
Park Avenue, New York 16, New 
York. 

Reported Tuberculosis 
Data, Calendar Year 1955 

PSS Publication, No. 560. 1957. 

By Stanley Glaser and Paul L. 
Roney. 89 pages. 25 cents. 

This fourth annual summary pre- 
sents data supplied to the Public 
Health Service on the Annual 
Tuberculosis Report by all the 
States, the District of Columbia, 
Alaska, Hawaii, and Puerto Rico. 

The data cover newly reported 
tuberculosis cases for the United 


States and each State by source of 
morbidity report, activity status, 
form and extent of the disease, race, 
sex, and age, as well as X-ray case- 
finding activities, mortality, and 
public health nursing visits. 

An analysis of each table sum- 
marizes data for the years 1952 
through 1955 and points out per- 
tinent characteristics inherent in the 
data. 

Biological Products 

PHS Publication No. SO. Revised 
April 15, 1957. 58 pages. 

Superseding Public Health Serv- 
ice Publication No. 60, revised April 
15, 1955, this edition lists the estab- 
lishments holding licenses for the 
preparation and sale of viruses, 
serums, toxins and analogous prod- 
ucts, and the trivalent organic ar- 
senic compounds. 

Comparative Mortality 
Among Metropolitan Areas 
of the United States, 
1949-51 

102 causes of death 

PHS Publication No. 562. 1957. 

By Nicholas E. Manos. 143 pages. 
$3.25. 

Tliis grapliic and tabular presen- 
tation of 1949-51 mortality, from 102 
causes, in the United States includes 
ratios of observed to expected mor- 
tality for 163 metropolitan areas; 
mortality rates and ratios by degree 
of urbanization ; and background 
material necessary to the interpre- 
tation of these data. It was pre- 
pared under the direction of the Air 
Pollution Medical Program, Public 
Health Service. 

Jlortality ratios are emphasized as 
a tool for comparative analysis, and 
mortality data are presented in 
greater geographic detail than has 
heretofore been available. 


Tile 102 causes of death are 
grouped into 10 categories, including 
respiratory system diseases, circula- 
tory system diseases, malignant 
neoplasms, and a group of miscel- 
laneous diseases and conditions. 
Mortality comparisons from city to 
city, by cause, as well as compari- 
sons between the central city and 
outlying areas of the 163 metropoli- 
tan areas, are shown. 

While no analysis accompanies the 
statistics, the graphic form of 
presentation points up variations 
which suggest possible areas of re- 
search on the effects of environ- 
mental factors on mortality. 

Meeting Community 
Seivage Treatment Needs 
Under the Construction 
Gi'ants Program 

PES Publication No. 558. 

1957. Polder. 

The Federal grant program for 
construction of sewage treatment 
works, authorized under the Federal 
Water Pollution Control Act, Public 
Law 660, SMh Cong., is briefly de- 
scribed. Eligibility requirements 
and application procedures are out- 
lined, and State water pollution con- 
trol agencies cooperating with the 
Public Health Service in administer- 
ing the program are listed. 


Handbook of Selected 
Biological References on 
Water PoUution Control, 
Sewage Treatment, Water 
Treatment 

Public Health Bibliography Series 
No. S. PHS Publication No. 214. 
Revised 1957. By TVilliam Marcus 
Ingram. 95 pages; illustrated. 45 
cents. 

This revised handbook lists by 
subject numerous biological publica- 
tions relating to various aspects of 
water pollution, waste treatment, 
and water supply that have appeared 
in recent technical literature. The 
references were selected on the basis 
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given on residence at time oX laar- 


of their availability and potential 
usefulness to those not trained pri- 
marily in biology. The intent of the 
handbook is to provide information 
fundamental to a good understand- 
ing of biological problems that could 
arise in the course of water pollution 
control and related work. 

A list of references on organism 
identification is included. Basie 
readings on ecology and water treat- 
ment are suggested in the introduc- 
tion. 

Facts About the 
Federal Water Pollution 
Control Act of 1956 

PHS PuWcation No. 333. lS3t. 

16 pat/cs. 15 cents. 

Intended for community leaders, 
State and municipal officials, and 
other.s interested in control of water 
pollution, this booklet outlines 
briefly the provisions of the Federal 
Water Pollution Control Act of 1930 
(Public Law COO, 84th Coug.) and 
the Public Health Service program 
authorized by the new law. Activi- 
ties under this program Include com- 
prehensive progniui development, in- 
terstate cooperation, research and 
technical assistance, collection of 
basic data. State and interstate pro- 
gram grants, construction grants, 
and enforcement measures against 
interstate pollution. 

Background information on ear- 
lier Federal legislation for pollution 
control is given, and the role which 
control of pollution plays in aug- 
menting and conserving water re- 
sources to meet increasing demands 
is described. 

Hoiy To Study Supervisor 
Activities in a Hospital 
Nursing Service 

PES PiihJication No. 406. 1057, 
Hu Elinor D. Stanford and others. 
47 pages. 40 cents. 

Third in a series developed b.v the 
Division of Nursing Resources, Pub- 
lic Health Service, for use by hospi- 
tals and others desiring to study 


nursing personnel activities, this 
manual provides the supervisor with 
a method for examining her actual 
activities in relation to the functions 
which she believes appropriate to 
her job. The steps in the study and 
the method of observation employed 
are described in detail. 

Instructions for training ob- 
servers and for tabulating niaterial 
are included. 

Directoiy of Full-Time 
Local Health Units, 1957 

PES Puhlication No. IIS. Eevised 
1957. 70 pages. SO cents. 

Tliis listing of fnll-time liealtii 
units serving local areas, togetiier 
with the name of the health officer of 
each unit or other designated ad- 
mini.strative head, was revised July 
1037. The local units are listed by 
State, giving in each instance the 
Jiealth area jurisdiction, post office 
address, and the health officer's 
name and official title. 

Facts About 
Indian Health 

PHS. PiiVlication No. .'EO. Perised 
Jane 1057. S pages. 

mtb up-to-date statistics and 
facts, this revised edition describes 
briefly the Indian health problem 
and tbe program of tbe Division of 
Indian Health, Public Health Serv- 
ice. 

Socioeconomic Character- 
istics of Persons Who Mar- 
ried BetM'een January 194-7 
and June 1954: United 
States 

Vital Stati,slics — Special Iteports. 
Selected Studies, fot. 43, No. 11, 
Sept. 0, 10.77. Rg Engh Carter. 
Sarah Lewitt, and William F. Pratt. 
Pages 271-353; tables and ebart.'i. 

•f.J cents. 

Based on a sample surve.v of !>er- 
sons wUo married between January 
1947 and mid-June 10.~>4, data are 


riage as related to plate of um. 
riage, number of tiiiie.s prorimidy 
widowed or previously dironxd, 
number of times married, siire at 
marriage, years of school coiuptocd, 
labor-force status of wife. iiDil aa- 
jor industry group of luisbatul. 

There are cross tnbulatiims of 
characteristics of the Imshand as re- 
lated to those of the wife, us well 
as separate tabulations for hushamis 
and wives. An analytical text, test 
tables, and charts precede 30 de- 
tailed tables of b.asic d.aln. 

Tbe data were obtained through a 
special supplementary surrey «r- 
ried out by the Bureau of the Ccnsti-! 
in its current population .sarre.r. 
Tables of sampling errors arc in- 
ciuded. 

Facts on Mental Heallli 
and Mental Illness 

PES Pnbiication No. 5.^3. 1031. 

11 pages. 10 cents. 

ICnown facts about meiitiil 
are surumarized and tlie need tohiinw 
more is pointed out in this iwokift- 
It sliows tlie scojie of the iirohloro 
and cites new knowledge glcaaeO 
through recent research ns well a? 
progress made in tlie care, treatment, 
and rehabilitation of the mentally 
ill, and in the training of spcchdBB 
in the mental health field. AVIiat b 
needed to solve this major Iiealth 
problem is outlined. 


This section carries onnouncement* 
new publications prepared by the r“ 
lie Health Service and of selected publica- 
tions prepared by other federal Dgeneies- 
Unless otherwise indicated, pvbUcalicns 
for which prices are quoted are 
by the Superintendent of OocumerrlJ, 
Government Printing Office, WoJhinglen 
25, O. C. Orders should be otcomponieo 
by cash, check, or money order and ihoufo 
fully identify the publlcotion. Publtt 
Health Service publications which do noi 
carry price quotations, as well os sing e 
sample copies of those for which POces 
are shown, can be obtained wilhou 
charge from the Public Inquiries Bronch, 
Office of information. Public Healli’ 
Service, Washington 25, D. C. 

The Public Health Service does not sup- 
ply publications other than its own. 
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V. S ccvtPiicEJtr crnct 


New Viruses Observed in Children 
With Respiratory Diseases 

ROBERT M. CHANOCK, M.D., ROBERT H. PARROTT, M.D., JOSEPH A. BELL, M.D., 
WALLACE P. ROWE, M.D., and ROBERT J. HUEBNER, M.D. 


E ventual control of the common respir- 
atory diseases depends on the determina- 
tion of their etiolog 3 ^ Despite recent notable 
advances in delineating the viral etiolog}' of 
such illnesses — at least TO newlj’^ recognized 
viral agents have been described since 1948 — 
the causes of most remain to be found. The 
preliminary report outlined hei’e presents data 
on two new respii’atory viruses which have been 
found in children with respiratory illnesses and 
which, while biologically related to influenza 
and mumps, are also quite distinct. 

Previously uni-ecognized ra 3 ’^xoviruses classi- 
fied in two serologic groups were isolated from 
children with respiratory illnesses during Oc- 
tober and November 1957 (i). These two new 
groups of agents, provisional^ called hemad- 
sorption (HA) viruses types 1 and 2, were iso- 
lated in monkey kidne 3 f cultures with the use 
of the hemadsorption technique rccentl 3 ’' intro- 
duced by Vogel and Shelokov (3, S) . Prelimi- 
nary clinical and epidemiological observations 
indicated that these agents might be responsible 
for a proportion of the common acute respira- 
toi-y illnesses in children which remain largety 
unexplained despite recent advances exempli- 
fied by the discovery of adenoviruses ( 4 , 5 ) and 
other new agents {G-9 ) . 

The type 1 HA virus was isolated from 35 


Dr. Chanock, Dr. Bell, Dr. Rowe, and Dr. Huebner 
are all with the Laboratory of Infectious Diseases, 
National Institute of Allergy and Infectious Diseases, 
Public Health Service. Dr. Parrott is physician-in- 
chief of Children’s Hospital, Washington, D. C., with 
which Dr. Chanock is also associated. 


children, 8 of whom were studied in IVashing- 
ton, D. C., hospitals and 27 of whom were in- 
volved in an outbreak of febrile respiratory ill- 
ness in a nursery group of a District of Co- 
lumbia welfare institution (Junior Village). 
When throat swabs were collected on one day 
from all infants in the affected nursery and 
tested for HA viruses, epidemiological analysis 
indicated that there was a significant association 
of type 1 HA virus isolations with febrile ill- 
nesses (chi-square test indicated P=0.03), thus 
strongly suggesting but not proving an etio- 
logical relationship. The illnesses were charac- 
terized by fever of 2 to 3 da 3 fs’ duration and 
cough. Nearly half of the cases had moist 
medium to fine rales ; several had coarse breath 
sounds and rhonchi. 

Type 2 HA virus was isolated from three in- 
fants with acute laryngotracheobronchitis 
(cioup), and more experience will be requii'ed 
with this agent before its etiological import- 
ance in disease can be determined. 

Acute and convalescent serum specimens 
from patients yielding either t 3 q 3 e 1 or type 2 
virus showed substantial antibody rises in 
complement fixation and hemagglutination 
inhibition tests. Specimens from 82 hospital- 
ized patients without respiratory illnesses did 
not5deId the two viruses. 

The contribution of the HA viruses to the 
total respiratory disease picture cannot be as- 
sessed at this time. However, sei-ologic data 
suggest that the conti’ibution of these agents to 
childhood I’espiratoiy illnesses ma 3 ' be substan- 
tial. Preliminary surveys for antibodies 
against HA viruses in the serums of 55 adults, 
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iieai'ly all young males, showed that all had 
neutralizing antibodies to type 1 Aurus, and 39 
had neutralizing antibodies to tj^'pe 2. 

The following properties indicated that the 
HA viruses are members of the myxovirus 
family. Both types 1 and 2 HA viruses agglu- 
tinated guinea pig and chicken red cells : They 
propagated in the amniotic cavitj^ of the em- 
bryonated hen’s egg, the}’ possessed eiythrocyte 


receptors sensitive to EDE (receptor destroy- 
ing enzyme of Vibrio cholerae filtrate), and 
they were sensitive to ether’. 

Studies of the serologic relationships of ILV 
viruses to other myxoviruses, as determined by 
the use of specific animal serum, are reported 
elsewhere (i). The table shows distinct im- 
mrmological diflierences from influenza A, B, 
and C, mumps, and croup associated (CA) 


Relationship of types 1 and 2 hemadsorption (HA) virus to certain myxoviruses, as shown by rep 
resenfafive complement fixation tests with human serums 


Infection, patient, 
and serum 


Tj/pe 1 HA 

Patient Ha; 

Acute 

Convalescent .. 
Patient Mo: 

Acute 

Convalescent— 

Type 3 HA 

Patient Sc: 

Acute.. 

Convalescent... 
Patient Se: 

Acute 

Convalescent... 

Influenza A /Isfan 
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Acute 

Convalescent... 
Patient Bu; 

Acute 

Convalescent... 

Influenza B 
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Acute 
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Patient St.- 

Acute 

Convalescent. - 


Eeciprocal of CF antibody titer with 4 units of indicated antigen 
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viruses, ns shown througli use of paired acute 
and convalescent serums from patients witli 
HA and influenza virus infections. 

In I’epresentalive complement fixation tests, 
persons infected with both tj'pe 1 and type 2 
showed no rises to influenza A, B, or C wlien 
tested against the group-specific CF antigens 
of these agents. Type 1 HA virus was shown to 
be diffei’ent from Sendai, mumps, and CA 
viruses by these same serums. T 3 'pe 2 HA 
virus was not related to mumps or CA virus, 
but showed a relationship to Sendai virus, 
which has recently been proposed as the proto- 
type influenza I) virus { 10 ). Children who 
were infected with tj^pe 2 HA virus, and who 
developed comjilement fixing antibody for the 
homologous virus, also developed antibod)' for 
Sendai viral antigen but not for the Sendai 
chorio-allantoic membrane extract (soluble) 
antigen. Guinea pigs immunized with Sendai 
virus also developed CF antibody to type 2 HA 
virus, but in the hemagglutination inhibition 
and neutralization tests these agents wex’e 
shown to be distinct {!). 
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Internafionai Classification of Diseases Revised 

The seventli revision of tlie Manual of tlie International 
Statistical Classification of Diseases, Injuries, and Causes of 
Death, effective Januaiy 1958, to be used by the United States 
and other members of the World Health Organization for the 
next 10 years, is now available in two volumes, at $.3.50 for 
the set. The first volume contains the classification : the sec- 
ond, tlie alphabetical index. Tlie Public Health Conference 
on Records and Statistics is again consolidating orders in the 
United States- Orders and cliecks livable to that organiza- 
tion may be addressed c/o Department of Health. Edircatioii 
and Welfare, National Office of Vital Statistics, Wa^lnim- 
ton 25, D. C. “ 
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New Members 
of the PHR 
Board of Editors 



Dr. Chope 



Mr. Hunter 



Dr. Kidd Dr. langmuir Dr, Sowder 


Five neio memljej'S will attend the Afnl meet- 
ing of the Board of Editors of Piiblie Health 
Reports . Retired from the Board are Harold 
M. Erickson^ Lloyd Florio^ Victor H. Haas, 
and Seioard E. Miller. 


Harold D. Chope, M.D., Di'.P.H., lias been director 
of the San Mateo Counts’ (Calif.) Department of 
Public Health and Welfare sitice 19JS. After taking 
his doctorate in public health from Harvard Uni- 
versity (1940) where he had also been a Kockefeller 
Foundation fellow during work on his master’s de- 
gree, he was, from 1940 to 194S, successively, as- 
sociate in public health administration at Harvard; 
Rockefeller Foundation staff member in Sao Paulo, 
Brazil ; and assistant district health officer, San Joa- 
quin Local Health District, Stockton, Calif. Prior to 
1940 he served as chief of the bureau of epidemiology, 
St. Louis City Health Department, assistant director 
of the California State Health Department, and 
health officer, Newton, Mass. From 1936 to 1941 he 
lectured at the Simmons School of Public Health 
Nursing and directed a field training unit at Harvard 
from 1935 to 1940. He was clinical professor of pre- 
ventive medicine at Stanford University in 1935, and. 
from 1947 to the present, has been lecturer at the 
University of California School of Public Health. 


J. Slew.art Hunter, M.A., assistant to the Surgeon 
General of the Public Health Service since 1950, serves 
as staff adviser on public information and supervises 
the information and publications programs of the 
Service. From March 1953 until October 1955, at the 
request of the Department, he served as acting di- 
rector of publications and reports for the Secretary 
of Health, Education, and Welfare. He came to the 
Service in June 1949 from a position as associate di- 
rector of the public relations department of the 
Chica-o office of J. Walter Thompson Co. After serv- 
ing on the information staff of the Office of Price 
Administration during the early part of 1942. be saw 
active duty as lieutenant commander in the U. S. 
Naval Reserve from October 1942 to January 1946, the 
maioritv of the time as an officer on an a.rcr.aft 
carrier in the Pacific. 

English at Northwestern Umver.siD. He is .radua e 


of the University of Pittsburgh, where he taught from 
1930 to 1942, except during 1937-3S, when he sened 
as associate and managing editor of the Pittsburgh 
Bulletin Jmlex. 


Charles V. Kidd, Ph.D., has been chief of the Office 
of Research Planning of the National Institutes of 
Health, Public Health .Service, since 1949. He is al«o 
executive secretary of the consultants on inedic.'i! re- 
search and education to the Secretary of Health, Edu 
cation, and Welfare. In 1947 he was executive secre- 
tary of the President’s Scientific Research Board, and 
later was a staff member of the President's Counci 
of Economic Advisers. He received a Rockefeller puh- 
lie service award in 1955. He took an A.D. coin 
Princeton in 1935, a diploma in history from Mumcn 
in 1936, and a Harvard doctorate in 1957. 


Alexander D. Langmuir, M.D., M.P.H., 
lief of the Epidemiology Branch, Commimic^l 
[sense Center, Public Health Service, since l.H. 
:om August 1042 to July 1946, he was the cpideu i- 
egist of the Commission on Acute Respiratory * 
ses of the .Vrmy Epidemiological Board, Fort Brngc. 
C. He served in the New Fork State Department 
Health from February 1037 to August 1912 in lar 
,s capacities, including that of deputy commissioner 
healtli of Westchester County. Before comm- 
e Comnumicable Disease Center, he was a^socuite 
ofessor of epidemiology at .Tolins Hopkins Sclmri ot 
rgiene and Public Health for 3 years. In Woo e 
rved as a member of the WHO Committee on I oh - 
velitis Vaccine. Since 1947 he has been consiiitan 
1 iiiological warfare to tlie Secretary of Defense. 

Wiison T. Souder, M.D., M.P.H., Florida State 
:aUb officer for the last 33 years, entered f 
ealth Service as a commissioned officer m “ ’ ^ 

rved in hospitals, quarantine .stations 
lard, and in venereal disoa.se control "'ork in Te 
^ssee and Florida. He was also a 
mmunicable diseases in the War Shipping Adndffi 
jtion and consultant in the Service’s regional ofl.ee 
Dallas, Tex., until his rcsigimtimi in 1. ■ - 
'•nilar Corps to remain in Florida. Ho 
Sical degree in 1932 from the University oM irffin • 
,rt his master’s degree in public boaltb from 
bns Hopkins University in 19.39. 


Public Health Report' 



Radiation as a Public Health Problem 


DAVID E. PRICE, M.D. 


T O BE CLASSIFIED as a public health 
problem, a hazard must bear an important 
relationship to human health or disease. It 
must, furthermore, affect a significant part of 
tile population, and it must be amenable to re- 
medial action which is within the power of 
society to undertahe. 

Unquestionably,' ionizing radiation meets the 
first two of these criteria. It has a relationship 
to human health and affects a significant part 
of the population. However, the design of 
social action deserves thoughtful consideration. 

Past experience in public health has taught 
us that a problem usually becomes rather seri- 
ous before people band together to deal with 
it. Only when a considerable amount of dis- 
ease could be traced to polluted water did we 
begin to develop sewage treatment and other 
antipollution measures. Only when motor ac- 
cidents had taken an alarming toll did citizens 
insist on better roads, safety devices, and var- 
ious accident prevention programs. Tradition- 
ally, and in tlie main this is probably one of 
mankind’s happier traits, we do not go looking 
for trouble. Not until the trouble looms so 
large it can no longer be ignored do we find the 
incentive to band together and pool resources — 
neighborhood, city. State, or Nation — to do 
something about it. 

In dealing with the health hazards of ioniz- 
ing radiation, unfortunately, this traditional 
approach cannot promise success. The effects 
of ionizing radiation are cumulative and irre- 
versible. Thej' are subtle and may become ap- 

Dr. Price, chief of the Bureau of Stale Services, Pub- 
lic Health Service, delivered this address at a sym- 
posium of the American Association for the Advance- 
ment of Science, Indianapolis, December 30, 1957. 


parent onl}'^ after long delay. If we wait until 
there are obvious signs of radiation damage it 
will be too late to help the affected population 
or to decontaminate the polluted envii-onment 
successfully. In this situation, i)revention is 
not merely desirable, it is imperative. 

Finding the proper incentive to stimulate 
preventive action, however, is not easy. In my 
opinion, to use fear as the incentive for action is 
not only unwarranted and undesirable, but use- 
less. Panic or hysteria seldom results in con- 
structive activity. Factual information may 
stimulate constructive public action. The pub- 
lic should know what public health workers 
are doing to promote radiological health and 
what more they think they ought to be doing. 

Since we do not yet know at what point the 
harmful effects of prolonged, low-level ex- 
posure may outweigh the benefits of manmade 
radiation, we suggest that all unnecessary radia- 
tion exposure should be avoided. Consequently, 
much of our efforts in public health thus far 
are being directed toward finding what ex- 
posure is unnecessary and how it can be avoided. 

Reducing X-ray Exposure 

One of the major sources of radiation ex- 
posure today is the X-ray. If we can reduce 
needless exposure to X-raj^ without reducing 
its manifold benefits in the detection and treat- 
ment of disease, we have taken a significant 
step toward reducing the dimensions of the 
radiation exposure hazard. Jluch health 
agency activity in the radiological field is cur- 
rently directed toward this goal. 

For example, public health agencies for sev- 
ei'al years have been making a concerted drive 
to eliminate the use of the fluoroscopic shoe- 
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fitting machine. This machine serves abso- 
lutely no practical purpose. iMoreover, if a 
child uses it each time he gets a ne^r pair of 
shoes, he gets a considerable dosage of radiation 
over the yeai-s particularly since many of these 
machines deliver a scattered dose over a ratlier 
large part of the body. This is obviously a 
source of radiation that can be eliminated -with- 
out the sacrifice of any beneficial result. The 
shoe industry has been cooperative. Shop 
o-ftmers, once they are fully informed of the 
facts, seldom show any reluctance to remove 
these machines. The main reason tliis type of 
shoe-fitter continues to be used is because there 
are not enough people, health officials or others, 
who have the information, the time, and the in- 
tei'est to work on the drive to eliminate tliis 


hazard. 

Another example of unnecessary exposure is 
the indiscriminate use of the X-ra,y in tubei’cu- 
losis surveys. When tuberculosis was more 
widely prevalent, communitywide mass X-ray 
surveys were justified. The earlj' case finding 
from such surveys has unquestionably saved 
thousands of lives. Tliere are still communities 
in the United States today where the prevalence 
of the disease makes mass X-ray campaigns 
desirable. However, there are other groups of 
people among whom the disease is so rare that 
the mass X-ray approach is no longer the best 
case- finding method. Consequently, the Public 
Health Service has recently recommended a 
more selective use of this procedure. 


Interestingly enough, when this recommenda- 
tion was publicly announced, it was interpreted 
by some as implying that mass X-rays were 
especially hazardous and that the Public Health 
Service opposed their use. This is an example 
of the emotional exaggeration that creates un- 
warranted fears and hampers constructive ef- 
forts to promote health objectives. Any 
o-eneral reluctance on the part of the public to 
accept diannostic X-rays, when recommended 
bv responsible authorities, would certainly be 
for more injurious to health than would the 
slio-ht additional amount of radiation exposure. 
Tim vast majority of papers and other mass 
media made it clear that the individual X-ray 
in itself is not hazardous and that in areas where 
iuberculosis is prevalent mass X-ray surveys 
are still a valuable case-finding technique. 



{Above) Without impairment of X-ray piclims, 
technicians adjust cones, filters, distance, and 
a^e so as to reduce radiation doses as much as lo 
percent. The irhite strips on the model fluoresce 
under radiation to indicate e.xposure of strategic tis- 
sues, during demonstrations of X-ray 
conducted by the Public Health Service. Dr. ^ alter 
Stahl points to charts (opposite page) which ex- 
plain the value of these adjustments. Accoropan}- 
ing tables show the dose to different organs under 
various conditions. 


(Top riaht) An aluminum plate absorbs soft X-rap, 

which lack energj- to pass through the ^ 

rectly to the radiographic plate. Soft X-raj ® “ 
X-ray picture and contribute an unnccessar>- dose 

Lp.L.. A c.»., .fan, he,., ,.0.W 
firto the dose. 


Beloic right) Too large a cone, or conipk c ah. 

,{ a cone, permits beams intended for a cheJ plat 
o strike organs which should he 
,i,h a correct cone, irrelexant portions of/hc bod) 
nay receiie a radiation dose if the tnhe is too far 
rom the patient. 


r*«I>hV irraJlh Heport^ 


NO FiUtK 

are absorbed m body Musmg 

doing b'ologicoUomaqe 


XLIiW Pmnnrro > » y 


o.^mm ALUMINUM FILTER 


Beom resulting from 
lorge cone 


Correct size beom 
with smoll cone 


X-roy bousing 

^ with tu 


Location 
of ovaries 


^ Very wide beom 

^ when no cone at on 
is present 


Aperture (lead) 
defines beom in 
some way as o cone 


Location 
of testes 
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A thii'cl example of the ojjportunitj’^ to reduce 
unnecessaiy exposure to X-ray lies in the re- 
duction of tlie radiation doses delivered in 
medical and dental examinations. It is an un- 
fortunate fact that many of the more 
than 160,000 X-ray machines being used in the 
healing arts today deliver a higher dose of 
radiation than is necessary. There is roojn for 
much improvement both in the machines them- 
selves and in the techniques of their use. To 
drive home tliis point, our radiologists use a 
vrax model taped and instrumented to show ra- 
diation dosage. The 3 ' take a chest X-raj* with 
typical equipment and emploj'^ a commonl}' 
used technique. Then, changing the cone of 
the machine, focusing more precisely, and mak- 
ing a few other adjustments, thej' take an 
equallj’ useful film, but expose the monitored 
tissues to only l/35t]i as mucli radiation. 

Several studies now under way within the 
Public Health Service are designed to perfect 
techniques that will produce films of maximum 
value with minimum exposure and to provide 
better measurement of the doses delivered. 
Hand iji hand with such studies, however, must 
go the training of technicians to make nse of the 
equipment and procedures wliich are already 
available and which reduce substantiailj' the 
radiation dosage received bj’’ both the patient 
and tlie operator. 

Other studies are being cari’ied out b 3 ^ public 
health personnel at all levels of government to 
reduce unnecessaiy X-ray exposure. As more 
pliysicians, dentists, and other members of the 
liealing arts become aware of all that the 3 ' can 
do to prevent unnecessar}" exposure, tlie X-ray 
liazard can be controlled. The problem is pri- 
marily one of research and of getting the find- 
ings of such research to professional gi-oiips, 
most of whom will readily understand their 
significance and app] 3 ’' them to their practice. 


Measuring Environmental Radiation 

The development of nuclear energ 3 ’’ brings 
new simnficance to every effort to minimize ex- 
posure'^so that liazards may be balanced against 
tlie benefits of radiation not only in the liealmg 

arts but also in industiy. _ 

Therefore, along with drives against unneces- 
sary X-ray exposure, health agencies are con- 


New Radiological Health Division 

On reconnnendalion of the Surgeon General and 
approval of the Secretary of Health, Education, and 
Welfare, a Division of Radiological Health has been 
set up in the Bureau of State Sendees with Francis 
J. Weber, M.D., as chief. Dr. Weber, a commis- 
sioned ofBcer of the Public Health Sendee, comes 
from Region 8, Department of Health, Education, 
and Welfare, Denver, Colo., ndiere he was regional 
medical director. 


cerning themselves with environmental sources 
of radi.ation. 

Before he split the atom, man give little 
thought to the background radiation in nature. 
Consequently, altliough we know that there is 
great variation in the background radiation o 
different localities, we have little information 
about what these levels are for any given area or 
for its air, water, or food. Obviously, it is neces- 
sary to have such infonnation in order to aeter- 
mine how much radiation manmade sources are 
adding to the environment. Moreover, the time 
when we can obtain such data is fast slippuip 
away. Ideally, these baseline studies slioiiJcf 
have been made before the first atom was split. 
Nevertheless, if we get this information as 
rapidly as possible, it will still be extreme 3 
valuable in helping ns to make better health 
evaluations of exposui'e doses. 

Baseline data are now being obtained on a 
limited scale. The focus of most of fhe.'O 
monitoring activities is within the 
Energy Conunission. However, the Pn 
Health Service, in cooperation witli s a 
health departments and community groups, n. - 
operated for the past 5 ycare some 100 air am 
rain surveillance stations in order to measuio 
community air pollutants, including rad.onctne 
pollutants. Jfore recently, the Service has e ■ 

tablisheci about 40 stations for , 

water pollution. Here, too, analysis of coHectc^d 
.samples includes radioactive J?’ 

only food study in which the Public He 1th 
Sen-ice is currently participating is ^1'^ 

,i„„ and analysi. of ’nilk f"” 

otlier i-adioactivo elomsiHS. Tliffc ■ 

being conducted in fire major milk shed aic. .. 
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The Food and Drug Administration is con- 
ducting other limited surveys. All of these base- 
line studies need to be expanded . , . uoav. 

Baseline data are needed as a guide in the 
selection of reactor sites and as a gauge for 
determining how much and how rapidly radio- 
active waste from industry and from fallout is 
being added to the environment in any given 
area. 

Such data may also prove helpful in the 
development of epidemiological studies. To 
date, studies of i^ermissible radiation doses have 
been based primarily on observations of persons 
exposed to abnormally high radiation dosages 
and are, at best, estimates. In order to evaluate 
the public health significance of radiation, we 
need to devise means of measuring the far more 
subtle effects of prolonged, low-level exposure. 
Since the damage from this type of exposui-e 
extends over j^ears and generations, the diffi- 
culties of the measurement task are too obvious 
to need delineation liere. IVe place a liigh 
priority oi\ such research. The information is 
needed not only to provide a better basis for 
establishing practical radiation dose limits but 
also to relieve the public of those exaggerated 
fears whicli inevitably occur when one is deal- 
ing with unknowns. 

The increasing public awareness and concern 
about radiation exposure has been focused pri- 
marily on the matter of weapons testing. A 
far more impoilant potential source of environ- 
mental radiation exposnre is the rapidly grow- 
ing number of power reactors based oir nuclear 
fission. For this reason, long before tlie Shifi- 
pingport, Pa., atomic power plant began opei-at- 
ing in December 1957, health personnel, both 
Federal and State, were working closely with 
the designers of that installation. Radiation 
specialists from the Public Health Sei-vice and 
the Pennsylvania Health Department partici- 
pated in planning the installation and opera- 
tion of the waste treatment S3'stem at the 
Shippingport I’eactor. This collaboration in- 
cludes baseline studies of the Ohio River sj’s- 
tem, the receiving stream. 

The Shippingport operation has given in- 
dustry, the Atomic Energy' Commission, and 
the Federal- State health services an excellent 
oppoxlunitj’ to work out a practical patteni of 


cooperation in tlie interest of public health 
safety'. This cooperation will continue, and 
operating experience will provide an oppor- 
tunity to test theory against practice. 

A pioneering operation such as this naturally 
commands the careful and personal attention of 
highly trained experts. But what is going to 
happen as the industry expands? Will the 
same precautions ahvay'S be taken ? Tradition- 
ally, State agencies, and in most States, it is 
the health department, have assumed resjjon- 
sibilitj' for seeing that evei-y indnstiy Avithin 
their jurisdiction operates in such a Avay as not 
to endanger the health of the Avoikers or of the 
otlier citizens of the community'. Public health 
supervision of radiation sources in industry is 
therefore not a totally new concept. It fits into 
the existing pattern of industry' and health de- 
partment relationships. But it does present 
new challenges. 

Will States and communities accept these 
challenges in time? To date, there are radio- 
logical health programs in only a few State 
health departments. All States need them. To 
date, only a few communities have any accurate 
idea of the sources and amounts of radiation to 
nrhich their people are exposed. Every com- 
munity should he taking this first step of assess- 
ing the radiation burden. 

It will not long be feasible for the public to 
rely' entirely' on the users of radiation sources 
for assurance of community health protection. 
As nuclear sources of poAver begin to compete 
Avith conventional sources, there will undoubt- 
edly be seA-ere economic pressures to loAver 
operating and capital costs. The public health 
agencies should be prepared to assure that such 
economies are not made at the expense of public 
healtli considerations. 

Three Mo]or Challenges 

Summing up, radiation presents three major 
challenges to the public health profes.sion. 
First, the public must be alerted to the need for 
greatly' expanded radiological health programs 
Avliich can provide security from fears that 
would hamper the constructive dcA’clopment of 
atomic industry and atomic medicine. Public 
understanding is basic because adequate radio- 
logical healtli jirograins require botli legal aii- 
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tliority and financial support on a scale possible 
only when tliere is general public acceptance. 

The second big problem is that of trained 
manpower. Eadiological health is a specialized 
field with concepts, Tocabulary, units of mea- 
surement, and sensitive instrumentation of its 
own. With the increase of radiation sources, 
there must be a corresponding gi’owth in health 
personnel who have the training required to 
provide planning, surveillance, and other serv- 
ices. However, since highly trained special- 
ists are i^roduced slowly and smce there is 
much to be done right now, the Public Health 
Service is providing practical training to the 
existing staft's of State and local health depart- 
ments. This is done by courses and seminars 
designed to instruct trainers, persons who can 
conduct sunilar programs in their own areas. 
In addition, the coi’ps of specialists needed as 
teachers and researchers must be increased. 
For this task, we look to our colleges and 
universities. 


The third major need is research. I have 
touched upon the need to Imow the probable 
doses and the biological effects. The engineer- 
ing field is presented with equally momentous 
challenges. For example, we have yet to find 
a satisfactory and economical method of dis- 
posing of high-level radioactive waste. Tlie 
Atomic Energy Commission already has more 
than 65 million gallons of radioactive waste 
buried in tanks in the earth. As the Nation 
becomes dotted with nuclear energ’ plants, 
what is to be done with these high-level wastes? 
We are getting by at present with temporary 
expedients; we must seek long-range solutions. 

In conclusion, I say again that, from a public 
health standpoint, radiation is still a prevent- 
able health hazard. I belier'e rve can keep it 
so, if we act now. Since we recognize that all 
i*adiation is harmful and that its effects are 
cumulative and irreversible, the price of delay 
in the vigorous pursuit of reseai'ch and control 
efforts might well prove to be intolerably high. 


Graduate Fellowships in Public Health 

Through projects in Massachusetts, Louisiana, and California, 
fellowships of $2,500 are ar^ailable for the second year of graduate 
study to social workers interested in the field of public health. 

With assistance fx'om the Children's Bureau, the health departments 
of the States have set up educational programs focused on social 
work practice in public health, in schools of social work. Partici- 
pating are the schools of social work at Boston College, Boston 
University, Simmons College in Boston; Tulane Univeisity School 
of Social Work; and the Univeisity^ of California School of Social 
Welfare, Berkeley^ 

The University of California is also offering fellow’ships of $3,600 
for a year of supervised practice in public health following completion 
of the second graduate year. 

Further information about these fellowships may be obtained by 
writing to the dean of any of these schools of social work. Appli- 
cations should be made before April 15, 105S. 
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Foodborne Epidemic of Gi’oup A 
Beta Hemolytic Streptococcus 

ROBERT E, FARBER, M.D., and FERDINAND A. KORFF, B.S, 


A SUDDEN" extensive outbreak of beta 
hemolytic streptococcal sore throat oc- 
curred in Baltimore, Md., during February 
1957. The Baltimore City Health Depart- 
ment, investigating the outbreak, found that an 
estimated 600 individuals became ill following 
attendance of a charity luncheon by more than 
800 people, mostly women. 

Several members of the organization which 
sponsored the limcheon pi’ocured and prepared 
most of the food served. A commercial caterer 
and a restaurateur assisted in the preparation of 
some of the food. The menu consisted of egg 
salad, tuna fish salad, macaroni with cheese, 
cottage cheese with nuts and cherries, pickles 
and olives, ice cream, coffee, and cookies. 

Epidemiologically, egg salad, the probable 
vehicle of the outbreak, is of interest because re- 
cent literature reveals three instances in which 
eggs were the vehicle of transmission for strep- 
tococcus infection {1~S). 

The specific causative organism, group A, 
t3^e 25, beta hemolytic streptococcus which was 
recovered from patients, is one of the types of 
streptococci reported as being nephrotoxic bj' 
Fammelkamp and others {4-7) . 

Epidemiological Studies 

A questionnaire was distributed 1 week after 
tlie luncheon to as many people who had 
attended as possible. It soon became apparent 

Dr. Farber is director of the bureau of communica- 
ble diseases, and Mr. Korff is director of the bureau 
of food control, in the Baltimore City Health De- 
partment, Baltimore, Md, 


that it Avould be impossible to reach all of these 
people, since there was not a complete roster 
of the guests. 

Because of the incomplete roster and because 
of the possibility that the questionnaires would 
be returned primarily bj^ those ill, it was de- 
cided to base the epidemiological investigation 
primarily on the information obtained from the 
96 members of the organization. 

The questionnaire requested the following in- 
formation : clinical details of the illness, time of 
onset of the illness, name of the attending physi- 
cian, a histoi'y of foods eaten at the luncheon, a 
statement on whether any food had been taken 
home and, if so, who had eaten it and with what 
result. 

Of the 96 members of the organization 6 had 
not attended the luncheon and 4 could not be 
found for questioning. Of the remaining 86 
members, 60 had become ill with sore throats, 
giving an attack rate of 70 percent. Since it is 
reasonable to assume that the attack rate of this 
group is unbiased, it follows that of the 800 to 
900 who attended the luncheon, some 500 to 600 
probably became ill. This figure does not in- 
clude secondary cases or those who were made 
ill bj'' food brought home. 

Figure 1 gives the frequenc}’^ distribution in 
hours of onset of the illness following the 
luncheon. The shape of the curve, although 
slightlj' skewed to the right, is nevertheless con- 
sistent with the hj'pothesis of a common source 
epidemic. 

Bj' plotting the cumulative percentage of 
cases against the logarithms of the times of 
onset on normal probability paper (fig. 2) ac- 
cording to the method of Sartwell (5), the 
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points fall approximately along a straight line 
in a log normal fasliion. From this graph the 
median incubation is estimated to be 31-32 
hours, with 90 percent of the cases occurring 
within 65 hours following the luncheon. In 
the Fort Bragg outbreak ( 1 ) the estimated 
median incubation period was 38 hours, and in 
the Catskill epidemic reported by Sartwell ( 8 ) 
it was 56 hours. 

Of the 60 members who became ill, all except 
1 had a sore throat; 40, or 66.7 percent, had 
fevei” 32, or 53.3 percent, had headaches; 
vomiting was reported by 11.5 percent, and 6.7 
percent experienced diarrhea. There were no 
reported instances of a skin rash. There were 
no fatal cases. 

Table 1 summarizes attack i-ates according to 
the food histories given by the 86 organization 
members. The outstanding observation is that, 
of 65 individuals who ate egg salad, 83 percent 
subsequently became ill and among the remain- 
ing 21 who did not eat egg salad, 29 percent 
became ill. For each food, the noneaters serve 
as a control for those who gave a history of 


Figure 1. Frequency disfribuHon of persons 
attacked, by time of onset of iiiness. 



Figure 2. Cumulative distribution of persons 
attacked, by time of onset of illness. 



eating. IVhere tlie attack x-ate diffei’S signifi- 
cantly between tlie consumers and the noiicon- 
sumers, the foodstuff is said to be associated 
with the illness and is suspect as the vehicle of 
tlie illness. In the jxresent investigation, egg 
salad and tuna fish salad are thus conjectured 
as possible sources of infection, egg salad show- 
ing a far higher association. 

A factoi’ial analysis, shown in table 2, indi- 
cates that among those who ate tuna fish salad, 
the attack rate was significantly determined bv 
the consumption of egg salad. Ilowever, among 
those who ate egg salad, a history of tuna fish 
salad eating was not significant as a determinant 
of illness. These facts would seem to indicate 
that egg salad was the vehicle of the illness 

Further support for incrimination of (he egg 
salad is provided by the analysis of the inci- 
dence of illness among husbands and othci 
family members who were not in attendance at 
the luncheon, but who ate the leftover food 
brought home by the ladies. As shown in 
table 3. of those who ate the egg salad only, 
71 percent became ill ; whereas of those who ate 
the tuna fish salad onh’, 13 percent became ill. 
Of those who ate both egg salad and tuna fidi 
salad, .lO percent became ill. There are certain 
limitations, of coni’se. in this analy.sis. The in- 
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Table 1 . Attack rates, according to food history 


Food 

Persons Avho ate specified 
food 

Persons who did not eat specified food 

i 

Total 

number 

Number 

ill 

i Percent 
ill 

Total 

number 

Number 

m 

Percent 

ill 

! . 

1 P 

Egg salad 

05 

54 

83. 1 

21 

6 

28. 0 

24. 75 

<• 01 

Macaroni and cheese.. - 

34 

26 

76. 5 

52 

34 

65. 4 

. 95 

>. 05 

Cottage cheese 

50 

40 

71.4 

30 j 

20 1 

66. 7 

. 25 

>. 05 

Tuna fish salad — 

03 

49 

77.8 

23 ! 

11 ! 

47. 8 

7. 02 

<. 01 

Ice cream. 

40 

31 

77. 5 

46 

29 

i 

63. 0 

1. 99 

! 

>. 05 


> Values shown represent probabilities that observed differences could have occurred bj' chance. Values of 
P <.05 indicate statisticallj' significant differences. 


cidence of illness among members of the house- 
holds who did not eat the leftover foods was 
not obtained. This information could have pro- 
vided an estimate of the expected incidence in 
the absence of a history of esposure to suspected 
foods, either due to spread of the agent (sec- 
ondary cases) or unconnected with the episode. 

Investigation of the preparation of the foods 
strengthened the evidence that the egg salad 
was the vehicle of spread. The tuna fish salad 
and cottage cheese had been prepared by the 
caterer, whereas the egg salad had been pre- 
pared by the restaurateur. The tuna fish had 
been supplied in unopened cans to the caterer, 
and the mayonnaise was a well-known com- 
mercial brand in large vmopened gallon jars. 
The cottage cheese was secured from one of the 
large milk plants in Baltimore City. The maca- 
roni and cheese had been prepared at the 
luncheon and served hot. 

The raw eggs for the egg salad were obtained 
from various sources by the ladies of the organi- 


zation. In the homes of eight members they 
were hard-boiled and shelled b}’^ the ladies Avith 
the help of maids and others on Mondaj’^, Febru- 
ary 4. The hard-boiled eggs Avere then collected 
from these homes and delivered to the restaura- 
teur some time on Tuesday, February 5, the day 
before the Imicheon. 

At the restaurateur’s, on the CA’-ening of Feb- 
1 ‘uary 5, the peeled, boiled eggs were cut by 
machine and mixed with washed, cut-up celery. 
The room temperature was said to be betAveen 
78° to 82° F. jMayonnaise from the original 
containers, seasoning, and a quantit}' of mashed 
potatoes Avere added. This mixture was excess- 
ively handled, being run through the grinder 
three times, and then put in plastic bags of 
approximately 25 pounds each. These were 
sealed and placed in the restaurant refrigerator 
for approximately 9 hours at a temperature re- 
ported as 34° F. There are indications that 
this food Avas not completely chilled until after 
many hours storage in the refrigerator. 


Table 2. Attack rates, comparison of egg salad with tuna fish salad 


Food eaten 


Egg salad Avithont tuna fish salad 

Egg salad with tuna fish salad 

Total 

Tuna fish salad without egg salad 

Tuna fish salad with egg salad 

Tot.al 

Eeithcr egg salad nor tuna fish salad. 



i 

Total 
i number 

Number 

ill 

Percent 

ill 

P 

1 

- 

1 

12 

53 

8 

40 

66. 7 
SO. 8 

} >■ 03 

05 

54 

83. 1 

. 

10 

3 

30. 0 


- 

53 

40 

86. 8 

1} <■ 

- 

63 

49 

77. S 


- 

11 

3 

27.3 

' 


Vol. 73, No. 3, March 1958 


205 


Table I . Affack rates, according to food history 


Food 

1 


Persons who did nob eat specified food 

Total 

number 

Number 

ill 

Percent 

ill 



Percent 

ill 

1 

1 

1 p 

Egg salad 

65 

54 

83. 1 

1 

21 i 

6 

28. 6 

24. 75 

<.01 

M.acaroni and cheese -.i 

34 

26 

76.5 

52 

34 

65. 4 

1 , 95 

>. 05 

Cottage cheese j 

56 

40 

71.4 

30 

20 

66.7 

i .25 

1 >.05 

Tuna fish salad 

63 

49 

77. 8 

23 

11 

47. 8 

1 7. 03 

<.01 

Ice cream 

40 i 

31 1 

1 

77. 5 

46 

29 

63. 0 

1 1. 99 

i 

; >.05 


' Values shown represent probabilities that observed differences could have occurred by chance. Values of 
P <.05 indicate statistically significant differences. 


cidence of illness among members of the house- 
holds who did not eat the leftover foods was 
not obtained. This information could have pro- 
vided an estimate of the expected incidence in 
the absence of a history of exposure to suspected 
foods, either due to spread of the agent (sec- 
ondary cases) or imconnected with the episode. 

Livestigation of the preparation of the foods 
strengtheired the evidence that the egg salad 
was the vehicle of spread. The tuna fish salad 
and cottage cheese had been prepared by the 
caterer, -svhereas the egg salad had been pre- 
pared by the restaurateur. The tuna fish had 
been supplied in unopened cans to the caterer, 
and the inayomraise was a well-known com- 
mercial brand in large unopened gallon jars. 
The cottage cheese was secured from one of the 
large milk plants in Baltimore City. The maca- 
roni and cheese had been prepared at the 
luncheon and served hot. 

The raw eggs for the egg salad were obtained 
from various sources by the ladies of the organi- 


zation. In the homes of eight members they 
were hard-boiled and shelled by the ladies with 
the help of maids and others on Afonday, Febru- 
ary 4. The hard-boiled eggs were then collected 
from these homes and delivered to the restaura- 
teur some time on Tuesday, February 5, the day 
befoi’e the limcheon. 

At the restaurateur’s, on the evening of Feb- 
ruary 5, the peeled, boiled eggs were cut by 
machine and mixed with washed, cut-up celery. 
The room temperature was said to be between 
78° to 82° F. Mayonnaise from the original 
containers, seasoning, and a quantity of mashed 
potatoes were added. This mixture was excess- 
ively handled, being run through tlie grinder 
three times, and then jjut in plastic bags of 
approximately 25 pounds each. These were 
sealed and placed in the restaurant refrigerator 
for approximately 9 hours at a temperature re- 
ported as 34° F. There are indications that 
this food was not completely chilled until after 
znany hours storage in the refrigerator. 


Table 2. AUack rates, comparison of egg salad with tuna fish salad 


Pood eaten 

Total 

number 

Number 

ill 

Percent 
ill 1 

1 

P 

Egg s.alad without tuna fish salad ^ 

12 

53 

8 

46 

66. 7 
86. 8 

} >. 05 

Egg salad with tuna fish salad . 

Total 

65 

i 54 

i 

83. i 

Tuna fish salad without egg salad 

10 

53 

1 

1 3 

i 46 

1 

30, 0 
86. 8 

} <• 01 

I’una fish salad with egg salad 



1 63 

49 

77. 8 

Neither egg salad nor tuna fish salad 

i 11 

3 

27. 3 
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Table 1 . Attack rates, according to food history 


Food 

Persons who ate specified 
food 

Persons who did not cat specified food 

Total 

number 

Number 

ill 

Percent 

ill 

Total 

number 

Number 

ill 

Percent 

ill 

X" 

> P 

Egg salad 

65 

54 

83. 1 

21 

6 

28. 6 

24. 75 

<.01 

Macaroni and cheese 

34 

26 

76.5 

52 

34 

65.4 

. 95 

>. 05 

Cottage cheese - 

56 

40 

71.4 

30 

20 

66. 7 

. 25 

>. 05 

Tuna fish salad 

63 

49 

77. 8 

23 

11 

47.8 

7. 02 

<. 01 

Ice cream 

40 

31 

77.5 

46 

29 

63. 0 

1. 99 

>. 05 


' Values shown represent probabilities that observed differences could have occurred by chance. Values of 
P <.05 indicate statistically significant differences. 


cidence of illness among members of the bouse- 
holds who did not eat the leftover foods was 
not obtained. This information could have pro- 
vided an estimate of the expected incidence in 
the absence of a historj'- of exposure to suspected 
foods, either due to spread of the agent (sec- 
ondary cases) or unconnected with the episode. 

Investigation of the preparation of the foods 
strengthened the evidence that the egg salad 
was the vehicle of spread. The tima fish salad 
and cottage cheese had been prepared by the 
caterer, whereas the egg salad had been pre- 
pared by the restaurateur. The tmia fish had 
been supplied in unopened cans to the caterer, 
and the mayomiaise was a well-known com- 
mercial brand in large imopened gallon jars. 
The cottage cheese was secured from one of the 
large milk jalants in Baltimore City. The maca- 
roni and cheese had been prepared at the 
luncheon and served hot. 

The raw eggs for the egg salad were obtained 
from various sources by the ladies of the organi- 


zation. In the homes of eight members they 
were hard-boiled and shelled by the ladies with 
the help of maids and others on Monday, Febru- 
ary 4. The hard-boiled eggs were then collected 
from these homes and delivered to the restaura- 
teur some time on Tuesday, February 5, the day 
before the limcheon. 

At the restaurateur’s, on the evening of Feb- 
I’uarj' 5, the peeled, boiled eggs were cut by 
machine and mixed with washed, cut-up celery. 
The room temperature was said to be between 
78° to 82° F. Mayonnaise from the original 
containers, seasoning, and a quantity of mashed 
potatoes were added. This mixture was excess- 
ively handled, being run through the grinder 
three times, and then put in plastic bags of 
approximately 25 pounds each. These were 
sealed and placed in the restaurant refrigerator 
for approximately 9 hours at a temperature re- 
ported as 34° P. There are indications that 
this food was not completely chilled until after 
jnany hours storage in the refrigerator. 


Table 2. Attack rates, comparison of egg salad with tuna fish salad 


Food eaten 

Total 

number 

Number 

ill 

Percent 

ill 

P 

Egg salad without tuna fish s.alad 

12 

63 

1 8 
! 46 

66. 7 
86.8 

} >. 05 

Egg salad with tuna fish salad. 

Total 

65 

54 

83. 1 

Tuna fish salad without ecc salad 

10 

53 

3 

46 

30.0 

86.8 

} <-01 

Tuna fish s.alnd with ecc salad _ 

Tot.al 

63 

49 

77. 8 

Neither egg salad nor tuna fish s.alad 

11 

3 

27.3 


■ — 
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for plating in 21 hours. The organisms isolated 
were tested for biochemical reactions and in the 
case of the pigmented staphylococci, the Stone’s 
agar and coagulose reactions were tested. 

Beta hemolytic streptococci Avere not isolated 
from any of the food samples, but the egg salad 
was heavily contaminated Avith Escherichia coli; 
hemolytic, pigmented staphylococci ; and alpha 
streptococci. From the cottage cheese a hemo- 
lytic pigmented staphylococcus and an alpha 
streptococcus were isolated. Only an alpha 
streptococcus Avas isolated from the tuna fish 
salad. 

Four Aveeks after the luncheon 9 throat cul- 
tures Avere taken at random from 9 women Avho 
had had acute sore throats folio Aving the lunch- 
eon. Of these, three Avere positive for a group 
A, type 25, beta hemolytic streptococcus. At 
the time the cultures Avere taken, all of these 
ladies Avere asj'mptomatic and had apparently 
fully recovered from their acute ilhiess. None 
of the nine had been cultured previously in the 
investigation. 

Thus, group A, type 25, beta hemolytic strep- 
tococci Avere isolated from 3 of 6 attendants at 
the luncheon who Avere cultured 2 days later, 
from all 3 food handlers cultured 5 days after 
the luncheon, Avho prepared the egg salad, and 
from 3 of 9 attendants at the luncheon who 
Avere cultured 4 weeks later. 

Complications 

Since the causative organism, gi’oup A, type 
25, beta hemolytic streptococcus, had been cited 
as being nephrotoxic, a survey Avas initiated to 
estimate the fr-equency of nephritic as well as 
other complications. The survey was timed to 
coincide with the maximum time interval be- 
tAveen the acute sore throat and the onset of 
possible nephritis, that is, 21-28 days {9). 
Physicians practicing in the area where the 
majority of the patients lived were questioned 
and alerted to this possibility. Questionnaires 
were sent to 47 of the physicians known to have 
treated some of the patients. Of these, 3-3 
responded and reported that they had treated 
a total of 310 patients. None of these patients 
was reported to have had any signs of nephritis 
Avithin 5 Aveeks after the acute attack; 51 of the 
310 had recurrences of sore throat after ap- 


parent initial recovery. Other complications 
reported Avere 3 cases of sinusitis and 3 cases 
of otitis media. 

In addition to the questionnaires to the phy- 
sicians, single urine specimens Avere obtained 
by the public health nurses of the Baltimore 
Health Department from 97 of the ladies, in- 
cluding members and nonmembers, avIio had 
had sore throats. The sj)ecimens Avere obtained 
during the fourth Aveek folloAving the acute 
illness. These 97 specimens Avere tested within 
6 hours of collection for the presence of albu- 
min and red blood cells. All of the tests were 
negative except one Avhich showed a tAvo-plus 
albumin and 1 to 2 red blood cells per high- 
power field. In this latter case, the patient’s 
personal physician Avas contacted and his 
further investigation revealed no evidence of 
nephritis. 

Discussion 

The estimated primary attack rate for this 
foodborne streptococcus outbreak, 69.8 percent, 
was high compared with other reported out- 
breaks. The Fort Bragg attack rate Avas 41.7 
percent, of which 91 percent were primary cases 
and 9 percent were carriers (7). There are 
several possible explanations for this difference. 
The causative organism in the present out- 
break may have been neAv to this community 
so that the number of previously immime indi- 
viduals Avas low. Since the typing of strepto- 
cocci is a recently adopted procedure and not 
regularly performed, there is no evidence to 
refute or substantiate this possibility. 

A more likely possibility derives from the 
fact that both the health department investi- 
gators and the private physicians gamed the 
impression that several of the so-called patients 
were not truly infected but merely had psy- 
chosomatic complaints. In addition, the fact 
that only two-thirds of the reported patients 
had fever seems unusually low for streptococcal 
sore throat and therefore supports this conten- 
tion. 

Consistent epidemiological evidence suggests 
egg salad was the vehicle for the disease ; first, 
the epidemic curve indicated that the reported 
disease was due to a common vehicle; second, 
the anal3fsis of attack rates according to foods 
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Table 3. Attack rates, not present at luncheon 
but eating food brought home 


Food taken home 

Number 

e.ating 

food 

Number 

ill 

1 

Percent 

ill 

Egg salad only. 

38 

27 

71. 1 

Tuna fish salad only.. 
Egg salad and tuna fish ! 

15 

2 

13. 3 

salad j 

21 

12 

57. 1 


Upon investigation of the food handlers at 
the restaurateur's where the egg salad had been 
prepared, it Avas discovered that one of them 
had been examined at a local hospital for severe 
cellulitis of his left hand on February 7, the 
day foIloAving the luncheon and 2 days foIioAv- 
ing the preparation of the egg salad. The fol- 
loAving is an abstract of his hospital outpatient 
record ; 

Present illness: Patient states that on several oc- 
casions he has had pus pimples on his hands. This 
time, the present episode began yesterday, and his 
left hand became swollen and sore. There are also 
pus pimples on the right hand. 

Physical examination; Discloses erythema and 
edema of Augers of the left hand, and also hand itself 
is edematous. Increased temperature in area. Linear 
red strealc up the flexor surface of left forearm and 
up the arm into the left axilla where there is a large 
axillary adenitis present. 

Diagnosis; Pustular dermatitis, both hands; cellu- 
litis, left baud ; lymphangitis, left arm ; lymphadenitis, 
left axilla. 

Jfo cultures from tlie food liaudler were 
taken at the hospital. Cultures from this man’s 
liand and tliroat were subsequently obtained in 
the Baltimore City Health Department on Feb- 
ruary 11, 6 days after the preparation of the 
egg salad. In addition, throat cultures and 
hand cultures Avere taken on February 11 fi'ora 
2 other food handlers Avho likewise Avere in- 
volved in the preparation of the egg salad. 
The report on these cultures will be discussed 
under the laboratory findings. 

The food handler Avith cellulitis insisted that 
his hands Avere normal at the time of the 
preparation of the egg salad and that tliey did 
not become sore until 24 hours latei*. This fact 
is borne out in the aboA^e abstract fiom the hos- 
pital record Avhere it is clearly stated that the 
infection of the hands began “'• 3 'esterday,” that 


is, on Febnuuy 6, the daj- after jAreparation of 
the egg salad. This information in the hospital 
record Avas given before there Avas any suspi- 
cion that a foodborne epidemic was involved. 
The preAUous occurrences of “pus pimples,” ac- 
cording to the food handler, folloAved exposure 
to mayonnaise, A'inegar, ami certain detergents. 
They may liaA^e repre.sented contact dermatitis. 

Laboratory Findings 

Six throat cultures Avere obtained from pa- 
tients who had attended the luncheon. Four of 
these Avere taken by the health officer and tAVo 
by a private physician on February S, 2 days 
after the luncheon. These cultures Avere exam- 
ined in the laboratories of the BaltiiAAore City 
Health DeiAartment and typed at the Joluis 
Ho 2 Akins School of Hy^giene and Public Health. 
Film cultures Avere reported to have groAAUi beta 
liemolytic streptococcus, group A, using the 
Ta.xos disk metliod. From the sixth culture 
an alpha streptococcus and a hemolytic, pig- 
mented, coagulose positive staphylococcus 
AA'ere isolated. Further typing of the group A 
culture indicated that 3 of the 5 Avere typo 25 ; 
one Avas untypable and the fifth culture was 
groiq) C instead of the originally thought 
group A. 

Throat cultures taken on February 11 froni 
the 3 food handlers aaIio had prepai'ed the egg 
salad showed beta heiAiolytic stre^Atococci, Avhich 
Avere later typed as groiqj A, type 25. It is of 
interest that the food handler Avith cellulitis of 
the left hand still had a 2 Aositive throat culture 
in spite of 3 intramuscular injections of 600,000 
units of penicillin, given on February 7, 8, 
and 11. 

Cultures from the hands of these food han- 
dler’s, including the one Avith cellulitis, were 
negative for beta hemolytic streptococci. 

Bacteriological examinations of the samples 
of the egg s.T.lad, tmia fish salad, and cottage 
cheese were done as follows : 10 grains of each 
Avere emulsified in 00 cc. of sterile butl’ered dis- 
tilled Avater. Serial dilutions Aveve made and 
plated for total and colifovm counts. A tenth 
of a cubic centimeter of the emulsion AA-.as plated 
on Teague’s ElfB, blood, tellurite glycine, and 
clcsoxvcholate lactose sacch.aro^e citrate agars. 
Selenite enrichment broth aa’.is also inoculated 
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for plating in 24 hours. The organisms isolated 
were tested for biochemical iieactions and in tlie 
case of die pigmented staphylococci, the Stone’s 
agar and coagulose reactions were tested. 

Beta hemolytic streptococci were not isolated 
from any of the food samples, but the egg salad 
was Iiearily contaminated with E schei'ichia coli^ 
hemolytic, pigmented staphyhcoeci ; and alpha 
streptococci. From the cottage cheese a hemo- 
lytic pigmented staphylococcus and an alpha 
streptococcus were isolated. Only an alpha 
streptococcus was isolated from the tuna hsh 
salad. 

Four weeks after the luncheon 9 throat cul- 
tures were taken at random from 0 women who 
had had acute sore throats following the hmch- 
eon. Of these, three were positive for a group 
A, type 25, beta hemolytic streptococcus. At 
the time the cultures were taken, all of these 
ladies were asymptomatic and had apparently 
full}"' recovered from their acute illness. None 
of the nine had been cultured previously in the 
investigation. 

Thus, group A, type 25, beta hemolytic strep- 
tococci were isolated from 3 of 6 attendants at 
the luncheon who were cultured 2 days later, 
from all 3 food handlers cultured 5 days after 
the luncheon, who prepared the egg salad, and 
from 3 of 9 atterrdants at the luncheon who 
were cultured 4 weeks later. 

Complications 

Since the causative organism, gi-oup A, type 
25, beta liemolytic streptococcus, had been cited 
as being nephrotoxic, a survey was initiated to 
estimate the frequency of nephritic as well as 
other complications. Tlie survey was timed to 
coincide with the maximum time interval be- 
tween the acute sore throat and the onset of 
possible nephritis, that is, 21-28 days (9). 
Physicians practicing in the area where the 
majority of the patients lived were questioned 
and alerted to this possibility. Questionnaires 
were sent to 47 of the physicians known to liavc 
treated some of the patients. Of these, 33 
responded and reported that they had treated 
a total of 310 patients. None of these patients 
was j'pported to hare had any signs of nephritis 
witljin 5 weeks after the acute attack; 51 of the 
310 had recuri’ences of sore thi’oat after ap- 


parent initial recovery. Other complications 
reported "were 3 cases of sinusitis and 3 cases 
of otitis media. 

In addition to the questionnaires to the phy- 
sicians, single urine specimens wei’e obtained 
by the pnhlio health nurses of the Baltimore 
Health Department from 97 of the ladies, in- 
cluding members and nonmembers, who had 
had sore throats. The specimens were obtained 
during the fourtli week following the acute 
illness. These 97 specimens were tested wifcliin 
6 hours of collection for the presence of albu- 
min and red blood cells. All of the tests were 
negative except one which showed a two-plus 
albiunin and 1 to 2 I'ed blood cells per high- 
power field. In this latter case, the patient’s 
personal physician was contacted and his 
further investigation revealed no evidence of 
nephritis. 

Discussion 

The estimated pirimaiy attack rate for this 
foodborne streptococcus outbreak, 69.8 percent, 
was high compared with other reported out- 
breaks. Tlie Fort Bragg attack rate was 41.7 
percent, of which 91 percent were primary cases 
and 9 percent were carriers (J). There are 
several possible explanations for this difference. 
The causative organism in the present out- 
break may have been new to this community 
so that the number of previously immune indi- 
viduals was low. Since tlie typing of strepto- 
cocci is a recently adopted procedure and not 
regularly performed, there is no evidence to 
refute or substantiate this possibility. 

A more likely possibility derives from the 
fact that both the health department investi- 
gatoi-s and the private physicians gained the 
impression tliat several of tlie so-called patients 
were not truly infected but merely had psy- 
chosomatic complaints. In addition, the fact 
that only two-thirds of the reported patients 
had fever seems unusually Ioav for streptococcal 
sore throat and therefore supports this conten- 
tion. 

Consistent epidemiological evidence suggests 
egg salad was the vehicle for the disease: first, 
the epidemic curve indicated that the reported 
disease was due to a common vehicle; second, 
the analysis of attack rates accoi'ding to foods 
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consumed implicates egg salad as the determi- 
nant of the sore throat; third, the analysis of 
attack rates among those who ate food brought 
home from the luncheon also points to the egg 
salad; and fourth, the causative organism was 
isolated from the throats of the food handlers 
who prepared the egg salad. The failure to 
isolate the organism from the egg salad may 
perhaps he explained by the fact that at the 
tuna food samples were cultured, the egg salad 
was at least 72 hours old, and the eggs them- 
selves had been shelled approximately 96 hour’s. 
Pi’esumably, any beta hemolytic streptococci 
that might have been present could have been 
overgrown with other organisms. 

The inability to find the causative organism 
in the vehicle demonstrates the need for epi- 
demiological investigation of all illnesses at- 
tributed to food, and the hiherent limitations 
in inferences based solely upon the results of 
analyses of residues of food served. Food avail- 
able for examination following any outbreak of 
illness is food that has not been eaten, and un- 
less of liquid consistency a negative finding can- 
not be considered to refute the epidemiological 
findings. 

The means by which the egg salad was con- 
taminated pose an interesting question. If we 
accept the possibility that the man with cel- 
lulitis was a victim rather than the initiator of 
the outbreak, then we must look elsewhere for 
the mode of infection of the egg salad. 

Any one of the ladies, or their maids and 
other helpers, who helped to prepare the eggs 
could have been a carrier of the streptococcus 
and coiild have coughed or sneezed inadvertent- 
ly over her pile of shelled hard-boiled eggs. 
If the eggs were so inoculated and improperly 
refrigerated overnight in the ladies’ homes, an 
ample growth of streptococci could have been 
present the next day when the eggs were de- 
livered to the restaurateur. 

The food handler could have been infected 
when he was putting the eggs througli the cut- 
tino- machine. .:ln attempt to test this hypoth- 
esis was made. All the ladies involved in 
the preparation of the eggs were questioned, but 
they denied any infection or illness prior to the 
luncheon either in themselves or in members of 
their families. Of these S ladies all but 2 be- 
came ill 2-i to 4S hours after the luncheon. 


In addition, absentee records of schools in 
the vicinity were examined for evidence of sore 
throats. The only apparently pertinent infor- 
mation thus obtained was that the young son 
of one of the members was sick with a sore 
throat and fever i days before the luncheon. 
Investigation of this lead revealed that tlie 
whole family except the mother had been sick. 
The mother however could not be connected 
with the preparation of the eggs or any of the 
otlier foods served. 

The positive throat cultures from the 3 food 
handlers at the restaurateur’s taken on Feb- 
I’uary 11, 1957, 5 days after the hmcheon, could 
be explained by the assmnption that each of 
these men sampled the egg salad during and 
after mixing. Investigation of this possibility 
revealed that two of the food handlers tasted 
some of the egg salad ; the third could not bo 
reached. Consequently, the question agaui 
arises whetlier these positive throat cidtures are 
cause or effect. 

Conclusions from the failure to find evidence 
of nephritis in 97 subjects must be guarded. A 
single urine specimen is not wholly adequate to 
rule out this condition, even ndien taken at ap- 
proximately the time when nepliritis would bo 
expected to be present. The negative infor- 
mation secured from physicians treating over 
300 patients must also be interpreted with cau- 
tion. We may at least say, however, that the 
incidence of nephritis, if it occm’recl, v’as low. 
Only two cases of neplu’itis have been reported 
in the literature in association with type 25 
streptococcus. 

Apparently the secondary attack rate for this 
outbreak was low. Those private physicians 
who were questioned reported very few cases 
in other membere of the families or the commu- 
nity except among those wdio ate the food 
served at the luncheon. Likewise, a review of 
the causes of absence from the schools in the 
area showed no marked increase in the number 
of acute soi’e throats. One possible explanation 
for the low secondarj' attack rate is the fact 
that many of the private piiysicians in the area 
gave x’outine prophylactic antibiotics to con- 
tacts of the primary cases. Ifotvever, .‘second- 
ary attack rates appear to have been low iji 
other foodborno streptococcal epidemics Ixefore 
antibiotics were used. 
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Even after taking into account the use of 
effective antibiotic therapy, the cases in this epi- 
demic Avere impressively mild as contrasted 
with those of an earlier era when septic sore 
throat Avas attended by a considerable number 
of suppuratiA'e complications and a substantial 
mortality. This is consistent Avith the long- 
time trend toAvard reduced clinical severity of 
scarlet fever and, presumably, respiratory 
streptococcal infections. 

Summary 

In February 1957 a foodborne outbreak of 
streptococcal sore throat, estimated to haA*e 
caused over 500 illnesses, occurred in Balti- 
more, Md. The attack rate Avas 70 percent 
among the 86 persons studied. The causative 
organism Avas a group A, type 25, beta hemo- 
lytic streptococcus. 

Epidemiological iiiA^estigation suggests that 
egg salad served at a luncheon was the vehicle, 
83 percent of those Avho ate the food reporting 
illness. The source of the infection Avas not 
ascertained. 

Although the search for nephritic complica- 
tions was limited, no evidence was found to 
support reports of the nephrotoxic potential of 
this streptococcal type. 


REFERENCES 

{!) U. S. Commission on Acute Respiratory Diseases, 
Fort Bragg, N. C. : A study of a foodborne epi- 
demic of tonsillitis and pharyngitis due to beta 
hemolytic streptococcus, type 5. Bull. Johns 
Hopkins Hosp. 77: 143-210 (1945). 

(3) Xotifiable diseases. In Morbidity and Mortality 
Weekly Report, vol. 4, No. 8, Aug. 10, 1935. 
Washington, D. C., U. S. National Office of Vital 
Statistics, 1935. 

(3) Notifiable diseases. In Morbidity and Mortality 
Weekly Report, vol. 5, No. 1, Feb. 3, 1956. Wash- 
ington, D. C., XJ. S. National OfiBce of A''ital 
Statistics, 1956. 

(.{) Rammelkamp, C. H., Jr„ and Wea\’er, R. S. : 
Acute glomerulonephritis: The significance of 
the variations in the incidence of the disease. 
J, Clin. Investigation 32 : 343-35S, April 1953. 
(5) Bennike, T., Brochner-Mortensen, K., Kjaer, E., 
Skadhauge, K., and Trolle, B. : Penicillin therapy 
in acute tonsillitis, phlegmonous tonsillitis and 
ulcerative tonsillitis. Acta med. Scandinav. 
139: 253 (1951). 

(ff) Rammelkamp, C- H., Jr.: Microbiological aspects 
of glomerulonephritis. J. Chronic Dis. 5: 28, 
January 1957. 

(7) Earle, D. P., and Seegnl, D,: Natural history of 

glomerulonephritis. J, Chronic Dis. 5: 3, Jan- 
uary 1957. 

(8) Sartwell, P. B. ; Distribution of incubation periods 

of infectious diseases. Am. J. Hyg. 51; 310, 
May 1950, 

(9) Wahl, R.: Streptococci and infectious nephritis. 

la Presse m5d. 63 ; 1366, October 1955. 


The Biophysical Society 

The first national meeting of the Biophysical Society Avas held at 
the Massachusetts Institute of Teclmologj' in Cambridge, Mass, duriim 
February 5-7, 1958. 

Founded in JIarch 1957 in Columbus, Ohio, the society has defined 
its aim as the promotion of “a more complete biological science with 
emphasis on mathematically formalized theory and quantitath'^e ex- 
perimentation.” The group hopes to achieve this goal by welding 
into a new scientific team experts from such fields as physics, biolosiy, 
medicine, chemistry, mathematics, and engineering. 

Intensively studied at the 1958 meeting Avere aspects of molecular 
biophysics, particularly microsomal particles and protein synthesis, 
and muscle proteins and contractile mechanisms. Papers were pre- 
sented by specialists drawn from the United States and abroad Avith 
the assistance of the Xational Science Foundation. 
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TPI and TPCF Tests 
On 2,000 Patients 
Difficult to Diagnose 

Ad Harris, Virginia H. Falcone, B.S., Lewis S- 
Price, and William J. Brown, M.D. 

S INCE Januaiy 1, 1955, the Venereal Disease 
Eesearch Laboratory of the Public Health 
Service has offered a Treponema pallidum im^ 
mobilization (TPI) testhig sei’vice on a nation- 
wide basis to all physicians through the 
laboratories of State and Territorial depart- 
ments of health. The Venereal Disease Ke- 
search Laboratory has received front State 
laboratories requests for TPI testing of ap- 
proximately 100 serums per week since com- 
mencement of the service (i, 2) . During a part 
of this period, the Treponema pallidum comple- 
ment fixation (TPCF) test also was used— 
experimentally and as a research tool. Fx'om 
July to December 1956, both these procedures 
were used on all serums submitted for TPI test- 
ing, and in January 1957 the TPCF test was 
made an integral part of the TPI testing service. 

All serums submitted for TPI testing have 
been tested first with the TPCF procedure since 
J anuaiy 1957. Only tliose serums that are not 
nonreactive in tlie TPCF test are then tested 
with the TPI procedure. Wlien both tests are 
performed, the completed report identifies each 
test by name and lists the results obtained in 
each. 

This report presents anal3'^ses of results ob- 
tained with TPI and TPCF tests on 2,000 
serums tested during the period from July to 
December 1956, when aU serums were being 
tested with both procedures, and relates these 
findings to the patient data and medical opin- 


Mr. Hards is director, Mrs. Falcone is a bacteri- 
ologist, and Mr. Price is administrative officer. 
Venereal Disease Research Laboratory, Venereal 
Disease Branch, Communicable Disease Center, Pub- 
lic Health Service, Chamblee, Ga. Dr. Brown is 
chief of the Venereal Disease Branch, Communicable 
Disease Center, Atlanta, Ga. 


ions submitted witli tlie serums. Serums were 
received from more tlian 1,300 physicians in 17 
States and Territories, so they pi’obably repre- 
sent a fair cross section of the diagnostic- 
problem patients of the average physician. 
Tlie patients included 1,255 femafes (62.75 per- 
cent) and 715 males (37.25 percent). This 
jiercentage distribution by sex is approximately 
the same as has been noted since tlie TPI test- 
ing service was introduced, and it may indicate 
that the diagnostic problem in regard to syphi- 
lis is occurring approximately twice as often in 
female as in male patients (J). 

Methods 

Se)'u?)is. Specimens submitted for TPI test- 
ing service are received from the State and 
Territorial departments of health labora- 
tories, acconiiianied by completed clinical data 
sheets. The clinical data sheet, in addition to 
identifying the patient, lists blood and spinal 
fluid test reports, any history of treponematoses 
and treatment given, history of several condi- 
tions or infections Icnown to be associated with 
biologic false-positive (BFP) reactions, and 
finally, the opinion of the attending iflysician 
as to the probable diagnosis of tlie patient at 
the time the blood is submitted. The stipula- 
tions for the acceptance of specimens for this 
service are that they be sterile serums from 
diagnostic-problem patients with no history’ or 
clinical evidence of syphilis or with suggestive 
evidence of untreated syphilis. 

2'PL Test. The TPI test was performed ac- 
cording to the Nelson technique (4. S) as modi- 
fied in later publications by the Venereal Dis- 
ease Eesearch Laboratory (G-B). Only tliose 
serums which, after treatment with penicillin- 
ase, produced less than 70 jiercent motilit}’ in 
the control tube were reported as inconclusive. 

TPCF Test. The qualitative TPCF test was 
performed according to the technique described 
bj' Portnoj’ and jMagnuson {10). Antigen was 
obtained from the Venereal Disease Experi- 
mental Laboratory, Chapel Hill, N. C. -In 
anticomplementary report was recorded on 
those specimens that were anticomplcnientaiy 
in qualitative testing and insnilicient in qiiaii- 
tity’ to allow i>reparation of dilutions for re- 
testing as prescribed in the technique. 
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Discussion 

Specific test results obtained with the TPI 
and TPCF tests on 2,000 serums (745 from male 
patients and 1,255 from female patients) are 
shown in table 1. Several observations may be 
made from these data. The TPCF test was 
slightly more reactive for this donor group than 
was the TPI test. Although 42.5 percent were 
reactive to the TPCF, Avhile 47.7 percent were 
reactive to the TPI test, the reactive plus 
weakly reactive x’esults totaled 51.0 percent for 
the TPCF and only 49.8 percent for the TPI 
test. Conversely, the percentage of nonreactive 
findings was greater wfith the TPI test (50 
percent) than with the TPCF test (48 percexit) . 
The percentage of nonreactive results in both 
tests was higher for serums from females (TPI 
54.4 percent and TPCF 51.2 percent) than for 
the specimens from males (TPI 42.6 percent 
and TPCF 42.7 percent). As indicators of 
probable false-positive reactions in other tests 
for syphilis, the nonreactive results in these 
tests suggest that the proportion of probable 
biologic false-positive reactors is higher in fe- 
male than in male patients. 

Only 20 (1 percent) of the 2,000 serums were 
reported as anticomplementary in the TPCF 
test (see “Methods”) and only 3 serums (0.2 


percent) were reported inconclusive in the TPI 
test. 

Actual agreement between the results ob- 
tained with the TPI and TPCF tests is not as 
great as is indicated by the total percentage of 
reactive plus Avealdy reactive results for the two 
tests. One hundred and one serums (5.0 per- 
cent) that were nonreactive in the TPCF test 
produced reactive or wealdy reactive results in 
the TPI test. One hundred and thirty-one 
serums ( 6.5 percent) that produced nonreactive 
results in the TPI test were either reactive or 
weakly reactive in the TPCF test. Direct dis- 
agreement of results obtained Avith the two tests 
Avas produced, therefore, in 11.5 percent of the 
2,000 specimens. Inclusion of anticomplemen- 
tary and inconclusive findings brings the non- 
agreement total to 12.7 percent. 

Complete serologic agreement of these tAvo 
tests was obtained in 1,745 (87.3 percent) of the 
serums in the series. Both tests Avere reactive 
or weakly reactive in 887 (44.4 percent), and 
both were nonreactive in 858 (42.9 percent) of 
the specimens tested. 

Since the TPCF test is now being used as a 
screening procedure for the TPI testing service, 
the 101 serums showing nonreactive results in 
the TPCF test but Avith some degree of reactiv- 


Table 1 . Comparative results of TPI and TPCF tests on 2,000 serums 


TPI test 


T 3 ’pe of reaction 

Total 

i 

Reactive | 

i 

Weakly 

reactive 

Nonr 


Num- 

ber 

Per- 

cent 

Num- 

ber 

Per- 

cent 

Num- 

ber 

Per- 

cent 

Num- 

ber 

Both sexes 

2 , 000 

100.0 

956 

47. 7 

41 

2. 1 

1, 000 

Reactive 

851 

42. 5 

781 

39. 0 

8 

. 4 

61 

AA’’ealvlv reactive 

169 

8. 5 

93 

4. 6 

5 

.3 

70 

Xonrcactive 

960 

48. 0 

74 

3. 7 

27 

1. 3 


Anticomplenientarj-... 

20 

1. 0 

8 

.4 

1 

. 1 

11 

1 Males-. 

745 

100.0 

417 

56. 0 

10 

1. 3 

.117 

P* Re.acti ve 

364 

48. 9 

344 

46. 2 

2 

. 3 

! . 1 
,<? 

18 

i 

Weaklv reactive. 

56 

7. 5 

37 

5.0 

1 

^ Xonreactive 

318 

42. 7 

35 

4.7 

6 

270 

5 

' 683 

43 

^ Aiiticomplen3ont:iry 

Females 

Reactive 

7 

1, 255 
4S7 

. 9 

100.0 
38. 8 

1 

539 

437 

. 1 

43.0 
34. 8 

1 

31 

6 

! 1 

2.5 

5 

Weaklj" reactive 

113 

9.0 

56 

4.5 

4 


N’onreaetive 

642 

51. 2 

39 

3. 1 

21 

1. 7 

582 

0 

-Anticoniplemoiitarj- 

13 

1. 0 

7 

.6 


Per- 

cent 


50.0 
3.0 
3.5 
42. 9 
. 6 

42. G 
2. 4 

2. 4 
37. 1 

. 7 

54. 4 

3. 4 

4. 1 
4C. 4 

. 5 


Inconclusive 


Num- 

ber 

Per- 

cent 

3 

0.2 

1 

. 1 

1 

. 1 

1 

. 1 

1 

. 1 



1 

. 1 

2 

. 1 

I 

. 1 

1 

. 1 
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Table 2. Medical data supplied with 101 se- 
rums nonreactive in TPCF and reactive or 
weakly reactive in TPI tests 


Diagnostic category and 
sex 

Total 

History 

of 

syphilis 

No his- 
tory of 
syphilis 

j 

All diagnostic categories 

101 

24 

77 

Males 

41 

9 

32 

Females _ . 

60 

15 

45 

Syphilis 

18 

12 

6 

Males 

9 

5 

4 

Females 

9 

7 

2 

Biologic false positive 

71 

9 

62 

Males 

28 

3 

25 

Females 

43 

6 

37 

None stated 

12 

3 

9 

Males 

4 

1 

3 

Females _ 

8 

2 

6 


ity in the TPI test are of most interest. Table 
2 shows that these serums were from 18 patients 
considered to be syphilitic, 71 patients consid- 
ered to he biologic false-positive reactors, and 
12 patients for whom no clinical opinion had 
been given. The gi'oup includes 24 patients 
with some history of syphilitic infection and 77 
patients without positive history or physical 
findings of infection. Distribution in this 
group as to sex, history of previous syphilitic 
infection, and present diagnosis is not unlike 


that in the remainder of the 2,000 patients in 
this study. One significant difference noted of 
tins group, however, Avas the number of weakly 
reactive TPI test residts. TAventy-five (25 per- 
cent) of these 101 serums produced Aveakly reac- 
thm TPI test findmgs as compared Avith only 41 
(2 percent) of the total 2,000 serums tested. 

Seventeen hundred and fifty-four of tlie 
serums were accompanied by data sheets indi- 
cating the clinical impression of the submitting 
physician as to whether the patient was a bio- 
logic false-positive reactor or had syphilis. 
Comparisons of test results obtained on speci- 
mens in these two categories are presented in 
tables 3 and 4. UTo clinical opinion A\'as indi- 
cated on the data sheets for the remaining 240 
serums. 

Of the 1,407 serums from patients listed as 
probable biologic false-positive reactors (table 
3) , 47 percent were nonreactive to both the TPI 
and TPCF tests. Kesults from either test 
alone were in slightly closer agreement Avith the 
medical opinion that these specnnens Avere from 
BFP reactors, since 54.3 percent nonreactivo 
results were obtained with the TPI test and 
52.0 percent were produced in the TPCF test. 
Of the 1,407, 40.3 percent Avere either reactive 
or weakly reactive in both the TPI and TPCF 
tests. The group of specimens from females 
showed closer agreement with medical opinion 


Table 3. Comparison of TPI and TPCF test results on 1,407 serums from patients diagnosed biologic 

false-positive reactors 


o 


T 3 ’pe of reaction 


Both sexes 

Reactive or weakly reactive 

Nonreactive 

.A.nticomplement.ary 

Males 

Reactive or weakU’ reactive 

Nonreactive 

Anticomplementary 

Females 

Reactive or we.akly reactive. 

Nonreactive 

Anticomplementary 


TPI Test 


Total 


Number 


1,407 

661 

732 

14 

492 

263 

224 

~~5 

915 

39S 

508 

9 


Percent 


100.0 
47. 0 

52. 0 
1 . 0 

100.0 

53. 5 
45. 5 

1 . 0 

100.0 
43. 5 
55. 5 
1 . 0 


Reactive or weakly 
reactive 


Number 


643 

567 

71 

5 

268 

239 

28 

1 

375 

328 

43 

4 


Percent 


45. 6 
40. 3 
5 . 0 
. 3 

54. 5 
48. 6 
5. 7 
_ 2 

41.0 
35. 9 
4. 7 
. 4 


Nonreactive 


Number 


Percent 


762 

92 

661 

9 

221 

24 

196 

4 

538 

OS 

405 


51.3 
6 . 6 
47. 0 
. 7 

4.5. 5 
4. 9 
39. 8 
. 8 

58.8 
7. 1 
50. 8 
. 0 


1 


Inconclusive 


Nun ber 


Percent 


0 . 1 
. 1 


i 
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Table 4. Comparison of TPl and TPCF test results on 347 serums from patients diagnosed as 

syphilitic 


Type of reaction 




TPI 

Test 




Total 

Reactive or 
weakly reactive 

Nonreactive 

Inconclusive 

Number 

Percent 

Number 

Percent 

Number 

Percent 

Number 

Percent 

Both sexes 

347 

100.0 

233 

67.2 

113 

32.5 

1 

0.3 

Reactive or weakly reactive 

237 

68. 3 

214 

61. 7 

23 

6. 6 1 



Nonreactive 

108 

31. 1 

18 

5.2 

89 

25. 6 

1 

.3 

Anticoniplementary 

9. 

. 6 

1 : 

. 3 

1 

. 3 



^ Males 

164 

100.0 

109 

66, 5 

54 

32.9 

1 

.6 

Reactive or weakly reactive— 

110 

67. 1 

100 

61. 0 

10 i 

6. 1 ^ 



O Nonreactive 

53 

32. 3 

9 

5. 5 

43 

26. 2 i 

1 

. 6 

!Xi Anticomplementary 

1 

.6 



1 

. 6 



Females 

183 

100. 0 

124 

67. 7 

59 

32.3 



Reactive or weakly reactive... 

127 

69. 4 

114 

62. 3 

13 

7. 1 



Nonreactive 

55 

30. 1 

9 

4. 9 

46 

25. 2 



Antioomplementary.. 

1 

.5 

1 

. 5 















than specimens from, males. jSTonreactive re- 
sults were produced by TPI in 58.8 percent, and 
by TPCF in 55.5 percent of the serums from fe- 
male donors, whereas each test produced non- 
reactive results in 45.5 percent of the serums 
from males. This may reflect some factor, 
present in the female, that is responsible for an 
increased pei’centage of BFP reactions. 

Of the 347 specimens from patients currently 
diagnosed as syphilitic (table 4) , 61.7 percent 
were reactive or weakly reactive in both tests, 
while 25.6 percent were nonreactive in both 
tests. Again slightly closer agreement with 
medical opinion was shown by the results of 
each test considered independently, since 67.2 
percent i-eactive results were produced in the 
TPI test and 68.3 percent were obtained in the 
TPCF test. Here no significant difference be- 
tween reactivity in either test of serums from 
male and female donor groups was noted. 

Appro.ximately 5 percent of the serums in this 
study produced TPI reactions (reactive or 
weakly reactive) and would have been missed if 
the TPCF nonreactive serums had not been 
tested further. However, 6.5 percent of the 
serums were reactive or weakly reactive in the 
TPCF test and produced nonreactive findings 
in the TPI test. It is estimated from these 
bases that the TPCF test, when used as a screen- 
ing procedure for the TPI test, may detect (in- 
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eluding anticomplementary findings) approxi- 
mately 90 percent of the serums that ivill pro- 
duce reactive or weakly reactive findings in the 
TPI test, although a larger total number of re- 
active plus weakly reactive TPCF test results 
may be obtained. The percentage of agreement 
between results obtained with the TPI and 
TPCF tests reported here would not necessarily 
be similar to findings produced by testing 
groups of specimens selected in a different 
manner. 

Summary 

Eesults obtained with the TPI and TPCF 
tests on 2,000 serums from diagnostic-problem 
patients were in agreement on 1,745 serums 
(87.3 percent). 

The greater proportion of noni-eactive results 
produced by serums from female patients in 
both or either of the treponemal tests is an 
indication that biologic false-positive reactions 
may be more prevalent among female patients. 
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PHS exhibit 

The Domestic 
Migrant Worker 

To encourage community effort 
in meeting the health problems of 
domestic agricultural migrants on a 
continuing basis, infoimation is sup- 
plied through a Public Health Serv- 
ice exhibit. 

The exhibit consists of maps, 
charts, and photographs, illustrating 
the major loutes traveled, important 
woik areas, typical housing, and 
health conditions. It gives examples 
of organized effort in making health 
services available to the migrants 
who follow the crops each year. 
The exhibit is designed for display 
at national, regional, and State con- 
ferences, and in other places wheie 
interested people gather together. 
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Jpecificalions: A 3-panel exhibit on legs, 7 feet high, total weight 377 lbs - 
he packing crate; back panel, 4' x 6'; each of the side panels, 4 x 3 , °''°^ed to 
he center by hinges. Lighting fixtures fit into each of the panels s)°'» 

ho lop, and the three 150-walt reflector fioodlighls con be connected with a 9 
lullet. Available through the Division of General Health Services Pxbl'c Heolth 
iervice, U. S. Deportment of Health, Education, and Welfare, Washington 25, D. 
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are we getting public health 
in tune with the times? 


"Be they pessimists or optimists, public health workers everywhere agree that 
these are times of change and that the future of public health is either beset with or 
holds promise of unprecedented challenge. Fortunately, there is today a ferment in 
public health. . . . The frustrations, the disappointments, the dissatislactions and 
discontentments are, in my opinion, the precious yeast so essential to constructive 
ferment. They are basic to the evolution of new knowledge and ne^v understandino- 
■Nshich can lead to greater attainment. . . . Although science can show us how to 
achieve our ends, it is a sobering fact, but a heartwarming and human one, that for 
motivation and purpose we must seek guidance elsewhere— in faith, in fellowship, in 
our relationships, and in our public policy pronouncements. It is in guidance in these 
all-important areas that our Association has the potential for serving us so well.” 

John W. Knutson, D.D.S., Dr.P.H. 

President, American Public Health Association 
From the presidential address at the 
Eighty-Rfth annual meeting, ISovember 11, 1957 


SUMMARIES OF SELECTED PAPERS 
from the 85th annual meeting 
of the 

AMERICAN PUBLIC HEALTH ASSOCIATION 
and related organizations 
held at Cleveland, Ohio 
November 11-15, 1957 
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OL APHA Confe 


erence 


With the assistance and cooperation of the 
authors, the staff of Public Health Reports has 
summarized some 70 of the papers presented 
at the 85th annual meeting of the American 
Public Health Association and related organ- 
izations in Cleveland, Ohio, November 11-15, 
1957. 

Summaries selected for publication in the 
following pages are intended to present infor- 
mation which may not otherwise have been 
given adequate notice. Omitted from these 
selections are papers ivhich ivere knoivn to 
have been scheduled for early publication in 
the American Journal of Public Health; pa- 
pers whose authors provided no copies for this 



journal; and papers which, for one reason or 
another, did not seem suited to summarization. 

No papers on laboratory methods are sum- 
marized here because of the understanding 
that they would have early publication, at least 
in brief form, in the APHA journal. 

Other papers presented at the conference 
are under consideration for publication in sub- 
sequent issues of Public Health Reports. The 
February issue carried papers given at the 
meeting of the health officers section u’ith the 
American College of Preventive Medicine. 

Names of sections and some of the affiliated 
organizations represented at the conference are 
listed below. 


Sections of the American Public Health Association 


Dental Health 
Engineering and Sanitation 
Epidemiology 
Food and Nutrition 
Health Officers 


Laboratory 

Maternal and Child Health 
Medical Care 
Mental Health 


Occupational Health 
Public Health Education 
Public Health Nursing 
School Health 
Statistics 


Related Organizations Participating in the Conference 


Associations 

American Association of Hospital 
Consultants 

American Association of Public 
Health Physicians 

American Association of Registra- 
tion Executives 

American Industrial Hygiene As- 
sociation 

American School Health Associa- 
tion 

American Society of Professional 
Biologists 


Association of Business Manage- 
ment in Public Health 

Association of Labor Health Ad- 
ministrators 

Association of State Maternal and 
Child Health and Crippled Chil- 
dren’s Directors 

Association of Teachers of Preven- 
tive Medicine 

Industrial Medical Association 

Public Health Cancer Association 

Conferences 

Municipal Nurse Directors 


Municipal Public Health Engineers 
Public Health Veterinarians 
Stale and Provincial Public Health 
Laboratory Directors 
State Sanitary Engineers 

Other 

American College of Preventive 
Medicine 

The Biometries Society (Eastern 
North American Region) 
National Citizens Committee for 
tlie World Health Organization 
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NEW APPROACHES 


Current Needs . . 

Effective Health Department 
Uses Community Resources 

Observing that health officers gen- 
erally consider the community or 
the political subdivision they serve 
as their patient, Dr. Ellis D. Sox, 
director of public health for the city 
and county of San Francisco, 
touched briefly on current adminis- 
trative needs. 

Jlost important, said Sox, we 
must remove from our thinking the 
effects of “ancestor worship” and 
make administration a moving and 
changing force toward the solution 
of public health problems of every 
community, every State, and the 
Nation. 

Motivation of the patient — the 
community, that is — to accept rec- 
ommended treatment and the ability 
of the health officer as administra- 
tor to use all necessary resources in 
the most effective and efficient man- 
ner possible are two other impor- 
tant factors, according to Sox. He 
believes that the health officer must 
use more and more of the skills cur- 
rently used by private industry and 
business in order to make his official 
activities effective. 

In creating recognition among the 
public of needs for cori’ective action, 
the health officer must adopt the 
techniques of modern communica- 
tions, he advised. To achieve recog- 
nition and correction of such public 
health problems as poor mental 
health, alcoholism, and suicides, he 
must use also the information and 
know-how available from specialists 
in sociology, cultural anthropology, 
and economics. 

Sox advocated the substitution of 
an authoritative approach for an 
authoritarian approach “so that the 
health officer may more effectively 
cooperate with law enforcement 
agencies, traffic enforcement agen- 
cies, urban renewal agencies, 
planning commissions, and reha- 
bilitation and employment services.” 


Tliis approach is not strictly that 
of the scientist, unless it be the 
social scientist, he said. 


Conflict of Interests 
Demands New Approach 

Unlike the communicable diseases, 
many modern public health problems 
raise a conflict between protection 
of tile public health on the one hand 
and the uses of modern technology 
on the other, or, what is even more 
complex, a conflict among various 
public health interests, according to 
Prank M. Stead, chief of the division 
of environmental sanitation, Cali- 
fornia State Department of Public 
Health. 

In the first category he listed medi- 
cal, research, and industrial uses 
of nuclear energy; insecticides “so 
powerful that a few ounces are capa- 
ble of killing all the insects in an 
acre of land”; and air pollution, 
particularly smog, the byproduct of 
petroleum when it is burned as fuel. 

As an example of the second type 
Stead mentioned the various uses 
of water. “Outdoor recreation on 
water is a public health asset,” he 
observed, “yet at the same time rec- 
reational use of water supply res- 
ervoirs runs counter to the classical 
principle of giving the highest possi- 
ble protection to domestic water sup- 
plies. Reclamation of sewage to con- 
serve both water and organic ma- 
terial could greatly reduce the pollu- 
tional load on streams and salt water 
recreational areas, but the re-use of 
such water and organic material car- 
ries with it public health risks. . . .” 

Modern hazards cannot always be 
attacked as uninixed evils. Stead em- 
phasized. 

The solution lies in the highest 
possible degree of reconciliation of 
opposing interests, if they are valu- 
able to society, asserted Stead. 

It lias been a reasonable policy to 
seek eradication of communicable 


diseases, such as smallpo-x, plague, 
typhoid fever, malaria, and syphilis. 
But the practical value of radiation, 
insecticides, or materials causing 
atmospheric pollution is such that 
it is not wise to seek complete eradi- 
cation of these hazards if that were 
possible. The end to be sought, he 
said, is control, rather than absolute 
protection. As a result, public health 
agencies today are deeply engaged 
in complex evaluation and planning. 

Population Increases, Shifts 
Dictate New Activities 

Implications of population changes, 
such as the increase in the oldest 
and youngest age groups, the geo- 
graphic irregularity of the increases, 
and the rural-urban shifts, were dis- 
cussed by Dr. John J. Hanlon, direc- 
tor of public health services of the 
city of Philadelphia and chairman 
of the department of preventive 
medicine and public health. Temple 
University School of Medicine. 

These changes, he said, have 
occurred “with dramatic suddenness 
and with all the subtlety of a sledge 
hammer.” Hanlon mentioned as 
outstanding for public health con- 
sideration the following items, none 
of them new, he said, but all deserv- 
ing emphasis. 

• The vast swaz-m of children 
appearing demands reevaluation, 
revamping, and extension of a num- 
ber of activities, such as the well- 
child clinics and school health edu- 
cation. 

• The growing number and pro- 
portion of individuals of advanced 
age dictates a change in thoughts 
and activities and development of 
truly fruitful services and facilities 
for this group. Above all, it is neces- 
sary to discard the idea that senility, 
infirmity, and incapacitation are 
synonymous with aging. 

• The shrinking size of the middle 
age groups, the most productive 
social component, and the growing 
disparity between men and women 
in length of life suggest specific. 
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concerted attention to the wage- 
earning male. 

All of these and other problems, 
Hanlon asserted, emphasize the need 
for serious effort to improve the 
quantity, quality, and distribution 
of personnel and facilities required 
to serve these needs. 

For public health and medical 
training, Hanlon suggested that the 
cost of schools be shared through 
support not only by the Federal and 
State governments but also more and 
more by industry. He believes such 
sharing is fuliy justified, first, be- 
cause the schools actually serve re- 
gional, national, and. Indeed, inter- 
national interests ; second, because 
of the increased range of movement 
of the population ; and third, because 
the schools serve what is now essen- 
tially an industrial culture. 

With these and other factors in 
mind, Philadelphia is currently ex- 
perimenting with standards and 
formulas for more exactly determin- 
ing and measuring needs and priori- 
ties, Hanlon reported. 

Community Organization, 
Key to Health Progress 

Effective community organization 
is a key to progress in community 
health, according to views expressed 
by Sewall Milliken, department of 
public health, Xale University. 

Starting with the premise that the 
“most crucial problem today is the 
ever-widening cultural lag between 
scientific health knowledge and the 
application of this knowledge by 
communities," Milliken emphasized 
community organization as a cor- 
rective method. 

The three main ingredients in 
community health progress are re- 
search, education, and service, he 
said, explaining that keeping these 
three properly related is the job of 
community organization. 

Milliken pointed out further that 
community health groups are usually 
coordinated by one or more profes- 
sional health groups or voluntary or 
official agencies who have initiative. 


As examples of sound community 
organization, Milliken mentioned the 
Cincinnati Health Federation, the 
Cleveland Health Council, and the 
Metropolitan Health Council of 
Columbus, three of the oldest com- 
munity health councils. Such coun- 
cils provide the setting and the 
opportunity for professional groups, 
voluntary and ofiicial agencies, and 
hospitals and other institutions to 
participate in cooperative health 
evaluation and planning, he said. 

There is great need, according to 
Miiliken, to inject this health conn- 
ed experience into curriculnms and 
training courses to prepare individ- 
uals for specialized executive, ad- 
ministrative, and educational work. 

Too often in the past, health pro- 
grams have been established on the 
basis of personal opinion or hasty 
observation, he noted. In too many 
communities no money is set aside 
for fact finding and for systematic 
evaluation of future needs and de- 
veiopments. 

jffiiliken believes that communities 
must devote time and money to fact 
finding and to studies of heaith needs 
and resources. The many demogra- 
phic changes alone necessitate such 
action, he contended. 

States and Localities 
Lag in Research 

State and local health departments 
are not contributing adequately to 
progress in public health through 
research, contended Dr. Albert V. 
Hardy, director of the bureau of lab- 
oratories, Florida State Board of 
Health. 

Few State or local health depart- 
ments are approaching today’s needs 
in the spirit of investigation that 
brought success in the control of 
communicable diseases, he said. In 
contrast to the activities of those 
concerned with the individual pa- 
tient. Hardy observed lltrle vigor in 
public health rescarcli by State and 
local health departments, which are 
experienced in the study of popu- 
lations and which have reatly access 


to coinmuuities. The result is a lack 
of adequate evidence to duveloii a 
distinctive public health approach to 
modern conditions. 

Hardy pointed out that the Fed- 
eral Government supports public 
health research through grants ad- 
ministered by the Public Health 
Service. 

‘‘Public health workers, accus- 
tomed to categorical grants aud un- 
familiar with the exacting methods 
prescribed by law for the review of 
research grant requests, have been 
slow to seek supplementary support 
from this source," he said. 

To substantiate this statement, he 
gave the following figures: In the 
years 19ol-5G, of 15,342 research 
grants totaling almost $1G2 million 
only CG (O.G percent) amounting to 
about $1% million (O.S percent) 
went to State and local health depart- 
ments. 

This lack of participation was the 
result, not of a low aproval rate, hut 
of a low request rate. Hardy main- 
tained. 

Research in the new fields of public 
heaith needs to be accepted ou the 
same terms as epidemiological In- 
vestigation of communicable diseases', 
he declared. 

Hardy noted that the Association 
of State and Territorial Health Of- 
ficers recommended in 1955 that 
health departments assign responsi- 
bility for research planning to a per- 
son or a committee. 

Florida, he reported, has desig- 
nated a State coordinator of research 
and plans establishment of divisions 
of reseai'Ch and program develoiv 
ment in a number of local health 
departments. The first is in the Dade 
County Health Department. 

Social Scientist Itemizes 
Felt Health Needs 

Health needs recognized by the 
public were ideiititicd and described 
by Donald G. Ha.v, a social science 
analyst of the U. .S. Dciiartment of 
Agriculture. 

I’uldic awareness of cxl-ting local 
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liealtb services, be observed, is rooted 
iu tbeir iuvolvement iu such services. 

From the results of several public 
opinion surveys, most of them con- 
ducted in rural areas by land grant 
colleges or the U. S. Department of 
Agriculture, Hay listed the follow- 
ing as needs recognized by the public 
(see table also) : 

• Additional health care personnel 
and facilities, particularly physi- 
cians. 

• More effective organization of 
health care resources; better spatial 
distribution of serviees, willingness 
of physicians to make house or night 
calls, expansion of home nursing 
services, reduction in waiting time in 
the physician’s office, and more effec- 
tive communication between physi- 
cian and patient. 

• Improved environmental health. 

• Greater emphasis on preventive 
health care. 

• Further development of volun- 
tary health insurance. 

AVitii regard to health Insurance, 
the studies revealed a felt need for 
more consumer education on both 
“the financial protection available 


and how such a financing mecha- 
nism serves to make the rapid ad- 
vances of health care available to 
people," Hay said. 

From similar studies, Hay re- 
ported the following observations 
concerning the public’s knowledge of 
existing public health services ; 

• About three-fourths or more of 
the households know about their 
local health department. 

• From one-twentieth to one-third 
do not know of any services provided 
by their local health department. 

• The services most frequently re- 
ported as “important” are vaccina- 
tion and immunization, chest X-rays, 
sanitation serviees, and matei-nal 
and child health services. 

• Usually more people indicate 
that they have used services avail- 
able in local health departments than 
report having used the department. 

“Improved two-way communica- 
tion between the public and the 
health agencies and continuing 
efforts to step up active participation 
by the people in planning and de- 
veloping programs,” were Bay’s 
concluding recommendations. 


Suggests Functional Study 
For Nurse Recruitment 

study of functions and services is 
one approach to the recruitment 
problem in the Philadelphia Depart- 
ment of Public Health’s division of 
public health nursing, according to 
Madelyn N. Hall, director of the di- 
vision. 

Believing that application of ail 
available scientific knowledge to the 
problem might produce solutions, 
Hall emphasized the need to do more 
than look for “as many seeds as one 
can find.” The kind of seeds, the 
fertility and nourishment of the soil, 
and the planting methods will deter- 
mine the recruitment yield, she said. 

Characteristic functions of the 
public health nurse include health 
teaching, health counseling, epidem- 
iological investigation, and interdis- 
ciplinary planning, as well as the 
practice of nursing techniques. 

Time and activity studies, Hall 
reported, revealed that this aca- 
demic definition of function was 
being applied only to a limited ex- 
tent. As a result of the studies, a 


Summary of health care needs recognized by the public ^ 



Number . 

Percent of households e.vpressing need for — 

Survey area and date 

of house- 
holds 
reporting 

More 

physicians 

More 

dentists 

More 
hospitals 
or clinics 

; Improved 
environ- 
i mental ; 
i health 

! 

More j 
prevon- | 
tive care ■ 
services | 

Other 

needs 

Rural 



i 

I 

1 



Six nonmetropolitan counties, i 
Xew York, 19-19-51 

1, 190 

6U 

41 

20 

11 

0 

25 i 
62 

0 

51 

2 17 

i 

10 

16 

10 

6 

(=) 



Two Piedmont counties, Xorth 
Carolina, 1956 - 

60 ' 

i 

31 


Perry Coiiutv, Ark., 1955 

1, 352 
122 
319 
595 

93 , 

86 

- : 

5 

Rural county, Kentucky, 1918- — 

Rural areas, Michigan. 1948 

Rural areas, Washington, 1917.. 

88 

59 

55 

(^) 

13 

2 1 
9 I 

O ; 

3 

9 

(^) 

e) 

Urban 







Mecklenburg County, N. G., 
1952 

500 

53 

30 

36 

e) 

(^) 

77 

P) 

(^) 

(’) 

(’) 

6 

0 


Lucas Countv, Ohio, 1951 

590 

(^) 

Urban .areas, yiiohigan, 1918 

206 

52 

3 

2 

12 

0 

‘ Ba.<ed on results of surveys 
’ 1 ,178 hotiseiiolds reporting. 
’ Not ascertained. 

by various groups. 
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number of questions had to be an- 
swered and a number of steps had to 
be taken. 

The first question concerned serv- 
ice; What are the service respon- 
sibilities of the official agency and 
what are those of the voluntary 
agency? 

Hall termed the traditional view 
of these responsibilities provincial. 
Responsibilities have been defined on 
the basis of the source of income 
rather than on the basis of the in- 
divisibility of public health practice, 
she maintained. Responsibilities 
have been agreed upon to prevent du- 
plication of service rather than to 
provide an integrated service. 

AS an illustration of how it should 
be, she cited Philadelphia’s approach 
to the impending onslaught of Asian 
influenza. Representatives of six 
voluntary and official agencies and 
two professional organizations de- 
veloped a plan of coverage for the 
city, she said. All nursing resources 
are pooled, and supervision is pro- 
vided by qualified personnel of any 
one of the participating agencies. 

Integration of services, however, is 
not the complete answer, she ob- 
served, listing the following addi- 
tional questions : What services 
should be provided? How complete 
a population coverage can one ex- 
pect? How do we deal with the 
major types of changes which are 
going on in the modern world? 

Barriers to answering these ques- 
tions include mandates from public 
offici.als who control the purse 
strings, vocal community pressures 
and lack of agreement by medical 
personnel immersed in their own 
specialties. 

Hall considers the factor of serv- 
ices crucial. How can one know 
what staff to look for if one is not 
certain of the kinds and extent of 
services? she asked. 

However, with only partial know- 
ledge of these matters, perhaps the 
problem can be tackled from the 
standpoint of characteristic func- 
tions, she suggested. She mentioned 
improvements in training of public 
health nurses realized through this 
approach. 


Disability Pension Called 
Obstacle to Rehabilitation 

The pension, when its continuation 
is dependent on proof of disability, 
is a primary obstacle to rehabilita- 
tion, asserted Dr. Dean W. Roberts, 
executive director. National Society 
for Crippled Children and Adults; 

The worker who incurs a severe 
disability has had an experience that 
may shake his confidence in him- 
self and in the world in which he 
lives, Roberts explained. He faces 
the alternative of fighting a difficult 
and at times discouraging battle to 
overcome his disability and regain 
independence or of withdrawing into 
the protection of dependency with its 
shattering effect on human person- 
ality and dignity. 

“Some argue,” he continued, “that 
the disability pension provides a 
secure economic base from which the 
disabled person can work toward re- 
liabilitation. Others, however, and 
many experts in rehabilitation 
among them, hold that as long as a 
man’s bread-and-butter income 
hinges on his maintaining proof that 
he is totally disabled, only the rare 
individual will . . . turn his back 
on the small but secure pension and 
fight for economic independence in 
a competitive society.” 


School Health . . 

How Health Teaching Gains 
Status and Support 

Health teaching often lacks status 
and ijublic support, although no 
other area of the school curriculum, 
except American history and citi- 
zenship, has received more legisla- 
tive backing, asserted Dr. Bernice 
R. MOSS. 

Moss, public iiealth adviser. Pro- 
gram Development Branch, Division 


Considering the current status of 
rehabilitation efforts, Roberts ob- 
served that rehabilitation techniques 
are being applied relatively e^Ee^ 
lively to children and to adults with 
a vocational objective, but not to the 
severely disabled who have no voca- 
tional objective. The aged disabled 
in particular are being neglected, 
he said. 

Roberts considers this situation a 
direct reflection of State and Federal 
laws, which in turn reflect the at- 
titudes of the public. 

The severely handicapped who are 
beyond the reach of substantial re- 
habilitation could achieve a large 
degree of self-care if the proper serv- 
ices were available, he argued. Such 
a program would be justified not only 
from a humanitarian standpoint but 
also because it would reduce the 
large burden of custodial care and 
would free professional personnel 
now tied down with such care. 

The time has come, he declared, 
when the philosophy and practice of 
rehabilitation must be applied by 
all physicians and in all hospitals 
and nursing homes rather than by 
a few specialists working in a few 
centers. 

Additional areas for improving re- 
habilitation work are motivation of 
the patient and coordination of serv- 
ices, according to Roberts. 


■ 

of General Health Servico.s, Public 
Health Service, pointed out that 
laws in many States require tlie 
teaching of hygiene, sanitation, dis- 
ease control, and the effe<'ts of alco- 
hol and narcotics. 

tVithiu the school, however, 
iiealth teaching is often a stci>cliilil ; 
it lacks the academic tradition of 
other subjects and is often confii.scd 
with physical educ.itiou, first aid, 
driver training, or family life 
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courses. Perhaps health education 
lost some of its academic status 
when the term replaced the older 
ones, hygiene and physiology, stated 
Moss. 

She outlined how health teaching 
can gain status and public support 
to become a potent force, enriching 
the lives of children and improving 
the community. 

Health education flourishes in 
schools where an administrator, 
convinced that it is essential to the 
curriculum, provides for academic 
credit, classrooms, teaching mate- 
rials, and above all, a trained 
teacher. 

Ultimately the worth of health 
teaching in both elementary and sec- 
ondary schools rests with the 
trained teacher. Moss stated. 

Ideally, the elementary teacher is 
a generalist who includes health ed- 
ucation in her total teaching assign- 
ment, w’ho is aware of children’s 
health needs and interests, and who 
motivates behavior in accordance 
with acceptable biological and social 
patterns. 

The secondary school teacher 
treats health education as an ap- 
plied science. She draws from the 
physical, biological, and social 
sciences the concepts important to 
human survival, development, and 
adjustment. Not just anyone can 
teach health, Moss declared. Skill 
in instilling these concepts in ado- 
lescents demands training and in- 
sight. 

Where administrative support is 
coupled with teaching competence, 
health education achieves status in 
the students’ minds and through 
them, in the community. The youth 
whose behavior is improved, whose 
intellectual curiosity is aroused, 
pleases his parents. He is the best 
argument for health teaching, and 
he builds understanding and sup- 
port for it. 

Community Interest 

Where schools do little health 
teaching, someone or some group 
may bring about a change. The 
parent-teacher association, the 
county medical society’s school 


health committee, the community 
health or welfare council, or some 
influential citizen can request in- 
formation about health teaching 
from the school superintendent or 
principal. Interest in improving 
health teaching and the willingness 
of a community group to work with 
the schools can lead to constructive 
changes. 

The public school curriculum is 
responsive to the will of the people, 
stated Moss. But care must be 
taken to emphasize the broad health 
needs of the child and the commu- 
nity. Piecemeal education can result 
from a group’s pressure tactics or 
insistence that a particular topic 
he added to the curriculum. 

People must understand that no 
magic formula will protect life and 
promote health. Moss asserted. The 
health concepts and behavior of a 
people grow from their culture, and 
children reflect their parents’ atti- 
tudes and beliefs. With enlightened 
public support teaching can be 
changed. Status will accrue to 
health education as it proves itself 
in the lives of children and the im- 
proved health of the community. 

Mental Health Programs 
In Schools Evaluated 

Mental health programs in the ele- 
mentary and secondary schools ur- 
gently need an appraisal of their 
results, clarification of the anxiety 
factor in growth and motivation, and 
closer cooperation between behav- 
ioral science specialists and teachers, 
according to Hr. John I. Nurnberger, 
chairman, department of psychiatry, 
and director. Institute of Psychiatric 


Research, Indiana University Med- 
ical Center. He ascertained these 
needs by scrutinizing current prac- 
tices in educational mental hygiene. 

Appraisal Needed 

Merely stating that the mentally 
healthy student is an educational 
goal is not enough. A skeptical ap- 
praisal of present practices to test 
their basic hypotheses is needed, 
Nurnberger stated. He questioned 
whether students participating in 
group discussions, counseling expe- 
riences, and other mental health ac- 
tivities realiy become more stable, 
creative, productive, and conscien- 
tious persons. 

After 15 years’ emphasis on chil- 
dren’s social, cultural, and emotional 
needs, is today’s youth more anxiety- 
free and emotionally stable? Why 
has there been no substantial de- 
crease in the incidence of juvenile 
and young adult social deviants? 
Nurnberger questioned. 

He pointed out that the informa- 
tion for assaying tlie mental health 
of any segment of the school popu- 
lation has not yet been collected and 
that such information may amplify 
and correct present mental health 
criteria. School mental health 
projects as reviewed in 1051 by the 
Committee on Preventive Psychiatry 
of the Group for the Advancement of 
Psychiatry have, as a common goal, 
improvement of the child’s emotional 
maturation to enable him to function 
effectively. 

The teacher’s attitude is vitally im- 
portant in this process. She must be 
tolerant and permissive so that the 
student can readily accept and appre- 
ciate behavior and its determinants 
in himself and his peers. The 
teacher-pupil relationship should de- 


Bold Approach 

If we continue merely the routine activities of the past, the health 
officer will be merely a cog in an essential but undistinguished admin- 
istrative machine; only with a bold approach to meet the neio demands 
of the time shall we earn the sense of real achievement tvhicli comes to 
the pioneer.-~C..E. A. Winslow. 
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velop a more tolerant superego, ac- 
cording to the committee report. 

The more tolerant the superego 
becomes, it is asserted, the more in- 
sight into motivational factors is 
developed, and the greater the result- 
ant relief from anxiety. Thus the 
student ego will be strengthened, it 
is reasoned, and the child should 
enjoy a greater degree of adapt- 
abilit 3 '. 

But Nurnberger questioned wheth- 
er maximal freedom from anxiety is 
necessary and desirable for student 
maturation, and whether the student 
so prepared actually becomes stable, 
productive, or socially responsible. 

If the answer to these questions 
is yes, it then follows, Nurnberger 
maintained, that emotional matura- 
tion and ambitious aspirations pros- 
per without anxiety. He questioned 
the proposition that personal stand- 
ards of behavior should be leveled to 
bring a student closer to his peers. 

He also asked whether such level- 
ing of standards was worth while if 
its aim was to alleviate anxiety. 

American culture may have de- 
veloped as aggressively and produc- 
tively as it has partly because re- 
strictive behavior standards forced 
people to sublimate their sexual, ag- 
gressive, and hostile urges, Nurn- 
berger stated. 

Observing a great difference be- 
tween applying knowledge toward 
the better understanding of others 
and applying the same knowledge 
toward control or complacent ac- 
ceptance of self, Nurnberger ques- 
tioned school mental hygiene pro- 
grams which casually substitute 
common custom for more exacting 
models of individual behavior. 

Teacher's Function 

Nurnberger discussed other issues, 
centering on the teachei-, in school 
mental health. The ideal teacher is 
an emotionally mature, secure per- 
son who can provide understanding 
while still representing the real de- 
mands of social and personal be- 
havior. The teacher in today’s 
society finds it hard to maintain self- 
esteem and pride in her work, he 
pointed out. 


The behavioral science specialists’ 
responsibility is not only to work 
closely and consistently with student 
teachers but to support those en- 
gaged in prophylactic group instruc- 
tion, Nurnberger urged. 

Where recognized neurotic or de- 
viant interactions between teacher 
and student may develop, the social 
scientists are yet woefully ineffec- 
tual, he declared. 

Only by cooperative effort can the 
highly complicated discriminations 
that determine success or failure in 
school mental health programs be 
delineated. Critical followup ap- 
praisal of student adjustments to life 
may develop a better understanding 
of what mental health really is and 
how to attain it, Nurnberger pre- 
dicted. 

Psych iafric Services 
Placed in Schools 

Social work in schools thrives best 
when the psychiatric clinic is within 
the school, observed Dr. Oscar B. 
Markey, chief of psycliiatry, filount 
Sinai Hospital, and consulting psy- 
chiatrist in tlie public schools, Cleve- 
land, Ohio. 

This conclusion derives from the 
basic importance of the group ap- 
proach to correction of maladjust- 
ment, and from the fact that the 
school offers the most important 
proving ground for the growth of 
personality after the pattern has 
been established in the child’s home, 
yiarkey also felt that with a clinic in 
the school it is easier to stimulate a 
psychiatric attitude among teachers 
through workshops, case demonstra- 
tions, and treatment. 

The responsibility of schools for 
the emotional and social education of 
the child is inescapable, he said, since 
emotional history is frequently asso- 
ciated with academic progress or 
failure, whether as a consequence of 
normal growth or morbid reactions. 
The academic experience itself Is 
prodncUve of certain emotional 
conllicts. 


ilarkey suggested that profes- 
sional school facilities should inten- 
sify their psychological, medical, 
audiovisual, and guidance services. 
He also suggested that if the psyclii- 
atrie clinic cannot be located within 
the school, psychiatry and its allied 
disciplines should serve schools 
through community facilities or 
by means of psychiatric consultation. 

Whatever efforts are undertaken, 
Markey concluded, the principal of 
the school remains the key figure, 
and the teacher is of first importance 
in the direct application of these 
efforts. 

Voluntary Organizations 
Aid School Health 

“Today's broadly conceived school 
health program cannot be isolated 
within the walls of the school and 
apart from the child’s family and 
community life,” assorted Dr. Ralph 
H. Boatman, director of health edu- 
cation, Tuberculosis Institute of 
Cliicago and Cook County, 111. 

These walls are more easily 
breached. Boatman said, if the re- 
sources of voluntary organizations 
which are willing to provide staff 
time and funds to increase child 
health are properly utilized. 

Boatman singled out the contribu- 
tions of the National Congress of 
Parents and Teachers, and their local 
PTA units, to child health. They 
have sought, in cooiteration with 
other voluntary organizations and 
government agencies, to make child 
health a family matter. They have 
recommended that school health 
activities be a continuation of ear- 
lier, familial c-xperieuces. If tlieir 
suggestions are accepted. Boatman 
said, family physicians, parents, and 
teachers will plan sound health meas- 
ures for the homo, .school, and eoiii- 
munity as a unit. 

Efforts of the I‘TA in the past. 
Boatman pointed out, have resulted 
in Improved comamnity lie.iltli 
through lliioridatlon of water, safety 
measures, and £ul>c-reuIo=is .survey.-. 
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Despite tlie TTA’s willingness to co- 
operate on matters concerning child 
health, many school administrators 
and teachers have failed to appreci- 
ate the value of this resource, Boat- 
man said. 

Boatman described several in- 
stances where voluntary organiza- 
tions, in cooperation with school and 
college officials, have provided in- 
formation, professional knowledge, 
and skills to promote health. He 
also pointed out that these organ- 
izations have helped recruit health 
workers and have served as field 
training or observation centers for 
college and university students who 
are working on community health 
problems. 

Voluntary organizations, he went 
on to say, have aided school health 
through research and the demonstra- 
tion of new ideas. The nurse’s af- 
filiation with public schools had its 
beginnings in a voluntary organiza- 
tion’s demonstration project, he said. 

Voluntary organizations have also 
contributed to school health, Boat- 
man added, by supporting desirable 
legislation, and by interpreting 
school programs, problems, and needs 
to the community. 

How Schools Can Help 
The Disturbed Child 

The school can help emotionally 
disturbed children in many ways, 
stated Dr. Harriett B. Randall, 
assistant medical director, Dos An- 
geles City Board of Education. As 
essentials of scliooi-ijrovided help, 
she listed a healthful environment, 
intelligent intramural and extra- 
mural guidance, and stable teachers. 

A punishing, rejecting teacher can- 
not help a distressed pupil or may 
not even be aware of his emotional 
distress, Randall asserted. The 
teacher must be able to detect the 
emotionally disturbed among eliil- 
dreu who are noisy and aggressive, 
or isolated and too conforming, or 
defiant and destructive. Slie must 
also recognize normal personality 
variations. 


A teacher uncertain about a 
child’s adjustment should have help 
from the school principal, parent, 
counselor, school nurse, doctor, and 
others skilled in child understand- 
ing, Randall stated. 

Remedies 

Once the disturbed child is recog- 
nized, a parent interview, a good 
physical examination, and psycho- 
metric tests are the first steps. These 
may indicate a remedy ranging from 
providing for a hot breakfast or 
lunch, a rest period, or new clothes, 
to obtaining glasses, a hearing aid, 
or treatment for anemia, petit mal, 
or parasites. 

Randall cited the case conference, 
where all those working with a child 
pool their information and plan how 
the school can help him, as a pro- 
ductive technique. 

The conference covers the child’s 
school and health records; reports 
from the school nurse or doctor of 
examination findings, home visits, 
hospital and clinical findings, parent 
conferences, and classroom visits; 
from the counselor’s psychological 
case study and psychometric tests; 
from the child welfare and attend- 
ance supervisor of home calls ; from 
the teacher of observations and test 
results: and reports from the guid- 
ance clinic and school principal. 

Arrangements to help the ciiild 
adjust, Randall suggested, may be a 
short school day, remedial classes, a 
social adjustment transfer to give 
liim a now start witli new people, an 
appropriate transfer of a limited 
child to a school for the mentally 
retarded or for those with severe 
physical defects, or a short exclusion 
from scliool. However, all children 
cannot bo helped in school; other 
pupils cannot be deprived because 
of extraordinary effort to aid the un- 
adjusted child. 

Study of Referrals 
Randall discussed other procedures 
the Los Angeles school .system uses. 
A difficult or urgent decision about a 
pupil is often referred by the local 
school to the health branch’s central 
administrative office. Barents and 
teachers accept a central office deci- 


sion more readily, and often the 
examiner is better prepared to aid 
the pupil. 

A study reported by Randall of a 
random sample of 50 such special 
referrals during the past 5 years 
to the central ofiice sliow that 30 
of the students were boys and 20 
were girls, and that their age spread 
wms from 5 to 16 years. Fewest re- 
ferrals were of 5-, C-, and S-year-olds 
(2 each), and the greatest were of 
13-year-olds (8 referrals compared 
with 3 for 12-year-olds and 4 for 14- 
year-olds), 

Only 19 children had parents cur- 
rently living together ; 17 lived with 
mothers; 2 with fathers; 1 with 
mother and stepfather ; 1 in a foster 
home; 1 with mother, father un- 
known ; and 1 with mother, father in 
a mental hospital. No data were 
available on the parents of eight 
children. 

Thirty-tlu-ee had marked or severe 
emotional instability; eight showed 
severe behavior disorders; and the 
others were psychotic or showed 
marked an.xiety, apathy, or school 
phobia. 

Tiie study revealed that the most 
referrals -were for aggressive be- 
havior (20 boys, S girls) ; 8 (0 girls, 
2 boys) were for withdrawal charac- 
teristics; and 14 for other types of 
behavior. 

Exclusion from school for vai’yiug 
lengths of time w'as recommended for 
3G of the children ; 14 returned to 
school part time or on trial, but only 
1 of them adjusted satisfactorily in 
the referring school. 

Guidance Clinic 

Randall described the school guid- 
ance clinic as another means of help- 
ing children. Los Angeles schools 
and the parent-teacher association 
jointly maintain a school guidance 
center and three branch clinics, 
headed by a chief psychiatrist and 
staffed with child p.sychiatrists, psy- 
chiatric social workers, and clinical 
psychologists. 

The clinics treat children with 
school adjustment difficulties and of- 
fer diagnostic services and brief ther- 
apy. They work closely with the re- 
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ferral school as well as with the 
educational staff through inservice 
training. The guidance clinics are 
valuable in helping children to ad- 
just, Randall stated. 

Throughout the school system are 
people who help children with emo- 
tional problems. To assist a child, 
all staff members have a responsi- 
bility to work as a team, without re- 
duplication and lost effort. Prompt, 
efficient work will detect abnormal 
behavior early. Frequently aid is 
available within the school system, 
Randall declared. 

Research Needed' To End 
School Predicament 

Research to determine what is 
presently being accomplished is 
school health’^ foremost need, de- 
clared Dr. Leona Baumgartner, com- 
missioner of health. New York City 
Department of Health. 

After recalling the history of 
APHA’s school health section, she 
turned to future prospects in this 
field of service. 

School health faces a peculiar pre- 
dicament, according to Baumgartner. 
By 1975, the 5- to 17-year-olds will 
number 57 million, almost double the 
1950 figure, if levels of fertility re- 
main constant. Present shortages of 
all kinds of health personnel will be 
enormously magnified in the future. 
And there is now no real information 
as to what school health services 
actually accomplish. 

These factors will make it ever 
more difficult to attract funds and 
workers, Baumgartner pointed out. 
Cost figures are ditticult to determine, 
but more than $5S million has been 
spent by schools in 40 States. School 
health personnel should be able to 
advise how to spend this sum, she 
said. 

Research Needed 

Baumgartner proposed greatly ex- 
panded research which can stand up 
to rigid scientific standards. This 
would include basic research on chil- 
dren’s growth and development; 


clinical research on the prevention 
of disease and disability and on early 
diagnosis and treatment for those 
afflicted ; and broad scale, operational 
research of existing school health 
services. 

She posed these questions: Are 
current methods in health education 
producing generations who live more 
healthfully than those in the past? 
What makes young people and their 
parents seek health? 

What is the classroom’s social and 
emotional climate? Can it be meas- 
ured? Has it been examined closely 
enough? 

Are medical and paramedical peo- 
ple finding and correcting a larger 
proportion of defects than 10 years 
ago? If so, have school health or 
other community health forces done 
this, and how has it been accom- 
plished? Are there figures to com- 
pare one community’s results witli 
another’s? 

What type of studies of school ac- 
tivities has been most productive? 
What criteria have been developed to 


Food and Diet . . 

Immune Milk May Give 
Protection to Humans 

Human beings can acquire con- 
siderable passive immunity to dis- 
ease by drinking milk from cows 
whose mammary glands have been 
stimulated to secrete specific anti- 
bodies. 

Dr. Berry Campbell, associate pro- 
fessor of anatomy, and Dr. William 
B. Petersen, professor of dairy sci- 
ence, University of ilinnesota, have 
demonstrated that adult humans can 
absorb a low percentage of anti- 
bodies from milk of very high titer. 

Earlier experimenters failed to 
show that antibodies could be ab- 
sorbed from milk because they had 
used milk of low titer and expected a 
high percentage of absorption, Camp- 
bell and Petersen said. 


test the effectiveness of school health 
programs? Are research workers 
being trained to do this job? 

Cites Critique 

Baumgartner cited a critique of 
school health services \Yhich ana- 
lyzes past studies and suggests fu- 
ture investigations (School Health 
Services : A Selective Review of Eval- 
uative Studies, by Bronson Price, 
Children’s Bureau Document No. 302. 
January 195S). 

She urged academic leaders, prac- 
titioners, and those who finance 
school health to give research top 
priority in the next decade. 

School health personnel need to 
know if effort and scarce professional 
talent are being wasted. They can 
then abandon unfruitful procedures 
for practices which demonstrably im- 
prove the physical, social, and emo- 
tional health of school children. 

“We dare not go on as we are 
now — asking for more and more of 
the same kind of service,” Baumgart- 
ner declared. 


The remarkable ability of the cow's 
udder to produce antibodies was util- 
ized to obtain immune milk. Vac- 
cine injected directly into the teat 
canal, rather than intramuscularly 
or subcutaneously, resulted in milk 
with the highest antibody content. 

Milk, like blood serum, contains 
a globulin fraction rich in specific 
antibodies. The mammary gland, 
with its large amount of lymphoid 
tissue, secretes milk’s immune globu- 
lins. The spectrum of immunity in 
the milk corresponds to tlie cow’s Im- 
munological history and serves :is 
the early immunizing agent for the 
calf. 

Immune milk is not a new subjict, 
Campbell and Petersen pointed out. 
Sixty years ago Paul Khrlicb ana- 
lyzed the tran.smission of protective 
antibodies through milk: his a.-so- 
ciate, Emil von Ilebring, believed tliat 
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iinnninc milk could control huniaa 
tuberculosis. 

Ill the last 20 years it has been 
shown that milk antibodies are simi- 
lar, if not identical, to serum anti- 
bodies. The authors demonstrated 
in 1950 that antibodies of colostrum 
and milk were manufactured in the 
mammary gland. This finding led 
them to try direct Immunization of 
the gland to produce milk high 
enough in titer to be absorbed by 
human beings. 

Absorption 

Absorption of antibodies from im- 
mune milk was observed in both ani- 
mals and human beings. Mice, tested 
for the milk globulin’s protection 
against Salmonella pullorum infec- 
tion, showed approximately 10 per- 
cent efficiency of absorption. Five 
milligrams by mouth equaled the 
protection of 500 micrograms given 
.subcutaneously. 

For this test, globulins were iso- 
lated from the milk of cows specifi- 
cally immunized with this organism. 
Protective properties were quanti- 
tated by administration to experi- 
mentally infected mice. The pro- 
longed life of the experimental 
animals over that of the controls 
indicated effective passive immunity. 
Fifty micrograms of immune globu- 
lins per mouse provided protection 
in massive experimental infection, 
and 0-microgram doses gave percep- 
tible protection. 

In human beings the authors also 
observed an uptake of immunity. 
For example, a man drank a liter of 
milk per day from a cow immunized 
with polyvalent streptococcus type A 
vaccine. The milk’s titer was 1 : 1,000 
dilution in a plate agglutination test. 
In 5 days the man's serum, previ- 
ously negative, sliowed agglutinating 
antibodies, which increased to a 
plateau of 1:50 by the 19th day. 

In other trials made with pollen 
antigens during the winter months, 
the skin tests of highly sensitive 
people changed from positive to neg- 
ative after they drank milk contain- 
ing blocking antibodies to ragweed 
poUinobis. 

Some were kept free of all symp- 


toms during the entire pollen season. 

In another experiment, 30 people 
received statistically significant pro- 
tection over their controls by drink- 
ing a pint of immunized, powdered 
milk per day. 

Implications 

Pending large-scale field trials of 
immune milk, the authors have au- 
ticipated some of the implications. 

A useful immune milk should be 
polyvalent, and in recent experi- 
ments tliey found that multiple im- 
munization of cows ivas possible. 
One antigen did not interfere with 
another in milk from cows immu- 
nized with 21 strains of human en- 
teric pathogens of Salmonella, Shi- 
gella, and Escherichia. Studies 
using a single packet of 11 antigens 
of bovine diseases had similar re- 
sults. High titers to each species 
were obtained. 

Injecting udders with antigens 
did not lower milk production in 
regular, high-grade commercial 
herds already immunized. Immu- 
nizing cows would, however, increase 
production costs. The manipulation 
involved requires a skill equal to the 
technique of artificial insemination, 
according to the authors. 

They found that the temperatures 
necessary for pasteurization and for 
preparing powdered milk interfered 
little witli antibody activity despite 
the heat lability of milk globulins. 
The heat needed to process canned 
milk, however, caused problems, 
ililk specifically immunized does not 
differ in taste, consistency, or chemi- 
cal composition from ordinary milk. 

Immune milk may lead to reevalu- 
ating the protein fraction of this 
food, they said. Breeding of cows 
and marketing and grading of milk 
have long concentrated on butterfat 
content and disregarded other con- 
stituents. The protein fraction will 
acquire a new importance if milk is 
used for protection against disease. 

Tile potential of scientifically im- 
munized milk has many implications 
for public health, Campbell and 
Feter-cen explauied. Nutrition gains 
a new dimemsion beyond its present 
goal of maintaining energy balance 


and health. And understanding how 
mammals protect their young from 
disease through milkborne antibodies 
may yield new techniques to battle 
illness. 

Food AddiHves Pose 
Continuing Problems 

Chemicals and antibiotics in food 
today confront those administering 
food and drug laws with many prob- 
lems. Kobert S. Eoe, director of the 
Bureau of Biological and Physical 
Sciences, Food and Drug Adminis- 
tration, pointed out some current 
problems and showed how present 
legislation deals with them. 

In the last 15 years science and 
technology have created new organic 
compounds, new drugs, new manu- 
facturing processes, and new pack- 
aging. And the stabilizers, preserva- 
tives, antioxidants, tenderizers, 
emulsifiers, sweeteners, colors, 
flavorings, growth promoters, and 
residues of fungicides, insecticides, 
defoliants, and herbicides that find 
their way into the food supply seem 
limitless, Roe declared. 

The Pesticide Amendment to the 
Pood, Drug, and Cosmetic Act, 
passed 3 years ago, regulates one 
type of food additive. It provides 
for establishing safe tolerances for 
residues of pesticides in raw agri- 
cultural products. Administering the 
law has revealed many difficulties. 
But the statute is workable and has 
resulted in several hundred toler- 
ances on various products, stated 
Roe. 

Colors and Poisons 

Coal-tar color additives are gov- 
erned by special provisions of the 
law. The statute authorizes the 
listing of coal-tar colors that are 
barmle.ss and suitable for use in 
food and for certification of batches 
of such colors. Under this provision 
IS colors were listed as harmless 
and suitable for use. 

However, the application of 
newer techniques in pharmacology 
and more complete information on 
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tUe chemistry of these dyes have 
caused a colors to be delisted in 
I'JoO, and delisting procedures for 4 
others are under way. An amend- 
ment to the law, recently introduced 
in Congress, would relax the present 
harmlessuess rule and replace it 
with authorization to establish safe 
tolerances for coal-tar colors. 

The Food, Drug, and Cosmetic Act 
also prohibits adding any poisonous 
or deleterious substance to food un- 
less the addition is required in pro- 
duction or cannot be avoided in 
good manufacturing practice. If 
the addition is necessary or un- 
avoidable, then safe tolerances may 
be established. 

But this provision fails on two 
counts to solve the problems of 
chemical additives, Roe said. First, 
the poisonous or deleterious pro- 
clivities of many substances may 
not be knoAvn, and to prevent their 
nse, the Government must be able 
to show aliirmatively that the addi- 
tive in question is poisonous. 

Second, some additives, while not 
necessary, may be desirable to im- 
prove nutritive values, preserve 
color or flavor, or serve purposes 
useful to the consumer. The law, 
however, permits no additive unless 
it is necessary. 

iMisuse of antibiotics in treating 
animals may also affect food derived 
from these animals. For example, 
penicillin used to treat cows for 
mastitis has appeared in their milk. 
Even small amounts of penicillin 
may cause serious reactions in per- 
sons sensitive to the drug. Changes 
in the antibiotic regulations, rela- 
tive to certilication of mastitis prep- 
arations, have been instituted to 
correct this. 

Antibiotics, when used as food 
preservatives, are in the category of 
pesticides. While tolerances have 
been established for residues of some 
antibiotics used to treat raw poultr.v, 
we think that generaliy antibiotics 
have no place in food as consumed, 
said Roe. 

Antibiotics, estrogenic hormones, 
arsenicals, and other chemicals that 
affect growth or fattening when 
added to stock or poultry feed may 
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find their way into food. When used 
as growth-producing or fattening 
agents they are classified as drugs. 

Under the law a new drug cannot 
be distributed unless it is the sub.iect 
of an effective new-drug application, 
submitted by the promoter along 
with adequate evidence of the sub- 
stance’s safety. The Food and Drug 
Administration has held that evi- 
dence of safety in drugs intended 
for anim.al use must include proof 
that there are no residues in food 
derived from the treated animals, 
Roe stated. 

Unsolved Problems 

The problems posed by chemical 
additives are of great public health 
significance. They are particularly 
comple.x because the question of 
safety usually does not involve acute 
toxicity, but the more subtle and dif- 
flcult-to-appraise chronic to.xicity. 

Consideration of the use of addi- 
tives Roe said, involves such diffi- 
cult questions as ; What is the effect 
of regularly consuming a quantity of 
a eliemicai over periods of years? 
Will relatively innocuous additives 
adversely affect a food’s nutritive 
values? What are the possibilities 
that mixtures of additives at safe 
levels will liave a potentiating effect 
on toxicity? How can the chronic 
effect of ingesting additive residues 
be detected and measured in iiuman 
beings? 

Method Wilf Measure 
Attitudes Toward Food 

Increasing a patient’s self-esteem 
ami minimizing authoritarian con- 
trol over him can reduce nialnufri- 
tion associated with emotional dis- 
turbance, said Dr. Franklin C. 
Shontz, psychologist. Highland View 
Hospital, Cleveland, Ohio. 

When eating problems are the 
cause, or a contributing cau.se, of 
physical malfunction, treatment is 
especially diflicult. from a psycho- 
logical point of view. But when un- 
healthy eating behavior is a super- 
imposition upon a disease unrelated 
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to dietary iusiiflicieneies, tre.-itiiiert 
Is possible, he said. 

In this latter ease, problems in eat- 
ing stem from an intense emotionjl 
reaction to being ill and hospitalizetl 
Fear, hostility, and a sense of self- 
disintegration are not unlikelj’ 
actions. In addition, Slioutz ob- 
served, a patieut may have a life- 
long history of borderline mitritional 
adjustment. 

The hospital setting, Shontz said, 
is particularly trying. For the hcv 
pitalized patient, there is not oi)l.r 
the necessary physical loss to face, 
but there may be an even greater 
loss: the loss of privacy: the loss 
of self — the possible identification as 
being first anti foremost a disease. 
Tile whole situation is only made 
more difficult by the fact that one 
no longer has his choice of wliat he 
is to eat ; one no longer picks his din- 
ing partners ; one no longer decides 
wlien and where he will eat. 

Under these conditions, the patient 
may adjust poorly to any dietary 
schedule. But up to now, Shoatz 
.said, there have been no means of 
measuring, no controlled research 
on, the adequacy or inadequacy of 
any specific regimen. 

To offset this situation, Shontz of- 
fered a method by which environ- 
mental influences on eating iiahits 
could he determined. 

First, he said, one must formulate 
a criterion of nutritional adjn.slnient. 
This criterion should he able to meas- 
ure (a) the adequacy of the patient s 

diet, (6) his attitudes toward food, 
(c) tile manner in wliicb food i.s 
served, and (<l) the total hospital 
situation. The criterion would pro- 
vide, Shontz said, “an inde.x of nutri- 
tional adjustment as well a.s a .varil- 
stick by rvhich cimnges in food ac- 
ceptance may be evaluated.’’ 

Second, patient.s sbould be allowed 
at least limited choice in what, wlien, 
and witli whoin tlie.v eat. .VC nie.il 
times, be cautioned, “tiiey simuld 
be fed promptly and regularly, and 
bv people they genuinely like." 

Third, after I'atient lias l/een 
permitted a limited eliolee in lhe.-,e 
matfors. the cboicc.s should be eiir- 
t-dled for .a while one by one, and 
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then reinstated. Eaeli change that 
is really important to the patient 
would he reflected in the measure- 
ments established by the criterion of 
nutritional adjustment. 

ISxperimentation along these lines, 
Shontz said, will result in better 
patient care and will increase our 
knowledge of the p.sychological fac- 
tors in eating. 

Dieting is inadequate 
For Obese People 

Beducing is not a cure for obesity, 
paradoxically asserted Dr. Hilde 
Bruch, associate clinical professor 
of psychiatry, Columbia University. 
And she warned against efforts that 
treat only obesity and not the person. 

Keducing should follow upon im- 
provement in the obese person's total 
adjustment. “The ability to reduce,” 
she said, “is only a confirmation 
that such improvement has taken 
place." 

We too often look upon overweight 
as a deviation' from a norm, she said. 
Decrying this attitude, she observed 
that Individual differences are far 
more Importiint in obese people than 
statistical similarities. 

Bruch pointed out that there are 
many different types of obesity. 
Weight e.vcess in some adolescents, 
for example, may siinpiy be a func- 
tion of rapid growth and develop- 
ment, or it may be ‘‘normal” accord- 
ing to their constitutional makeup. 
For others, overweight may be 
caused by physiological pathology 
or emotional maladjustment. 

When obesity is a function of psy- 
chological maladjustment, it should 
be considered as symptomatic of 
some underlying disturbance and 
treated accordingly. But treatment, 
she said, should not be instituted on 
the basis of weiglit alone. 

Condemning social derogation of 
obesity, Bruch called for a reeduca- 
tion of tiie public which has hnniil- 
latcd, rejected, and isolated the fat 
person. Untoward criticism of the 
obese person, solely because of his 
excess weight, may precipitate emo- 
tional disturbances wliich in turn 


may lead to greater obesity and per- 
haps to severe mental illness, 

SyniheHc Food EnrichmenI' 
Need of Hungry Lands 

If the world’s population ever 
seriously taxes total food supply, 
the only way to make the cheapest 
foods protective is by chemical syn- 
tiiesis, according to Dr. Bobert R, 
Williams of the Williams-Waterman 
Fund for the Combat of Dietary 
Diseases, Research Corporation, 
hiew York City. “It requires about 
seven times as much land to produce 
a million calories of meat or milk as 
it does to produce a million calories 
of cereals,” he said. 

Williams first forecast the world 
pattern of adoption of current types 
of food enrichment. The practice of 
enriching fats with vitamin A, if ex- 
tended to cooking fats by the use of 
suitable antioxidants, he prophesied, 
would take the lead over all other 
types, since fats are used in some 
form by all peoples. There is a de- 
ficiency of this vitamin in the staple 
foods of the masses in developing 
countries, and tlie vitamin is cheap. 
Changing dietary patterns is slow, 
be said, and impossible if tlie shift 
in crops is uneconomic. 

The practice of enriching cereals, 
which supply 80 to 90 percent of Hie 
calories for the majority of the 
world’s population, is the most wide- 
spread at present, largely to offset 
the tendency to mill wheat, rice, and 
sometimes barley to whiteness. 
AVilliams concedes that such milling 
may someday be outlawed or aban- 
doned, especially if the diffieulty 
of conserving undermined products 
is surmounted. However, present 
trends are not in that direction. 

Voluntary rice enrichment in the 
Philippines, as in other developing 
countries, is inhibited by the com- 
petitive disadvantage of the added 
expense, but Williams feels the man- 
datory enforcement of that practice 
in tlie Philippines, with a conspicu- 
ous fall in the death rate, will pave 
the way for its success in most of 
rice-eating Southeast Asia. 


Vitamin D fortification of milk 
Williams expects to be confined to 
areas of colder climate, and the addi- 
tion of iodine to salt, to goiterous 
areas. 

T/ie Economic Hurdle 
As for chemical synthesis of the 
total food supply, Williams pointed 
out that the major food compo- 
nents— carbohydrates, fats, and pro- 
tein.s — ai‘e produced v.istly cheaper 
by the farmer than by the indus- 
trial producer. Under noncompeti- 
tive conditions, glucose as food has 
been made from woodpulp, and fats 
from petroleum. He also mentioned 
experiments combining sugarcane, 
an abundant crop, with blackstrap 
molasses and synthetic urea for the 
carbohydrate and. protein needs of 
cattle. 

Williams believes that for some 
generations to come the major sup- 
ply of food will come from the farm. 
He questioned, however, whether 
all the advances in farming for an- 
other hundred years will meet the 
needs of a population gi‘owing at an 
accelerated rate. 

The lack of good protein is the 
key challenge for ill-nourished peo- 
ples, said Williams, as evidenced by 
kwashiorkor among children where 
animal protein is low. Since animal 
proteins are superior to cereal pro- 
teins in three amino acids, logically 
by supplementing cereals with these 
acid.s ill proper proiiortions, the de- 
ficiency would be repaired. But to 
produce required amounts would be 
uneconomic at present. 

Williams’ solution lies in reducing 
costs through large volume produc- 
tion. Pointing to the fall in prices 
of thiamine and riboflavin from §1 a 
gram to 4 cents, he urged that pro- 
ducers be encouraged to make and. 
market synthetic organic chemicals. 

Atherosclerosis Research 
Seen Changing Diet 

Stressing the uncertainty of the 
role of diet in atiierosclerosi.s. Dr. 
Juanita A. Eagles, assistant research 
professor at the University of Pitts- 
bnrgh Graduate Scliool of Public 
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Health, cautioued health educators 
against generalizations on the sub- 
ject. 

At the same time, she does see the 
possibility of sweeping changes in 
the adult diet, once data from cur- 
rent research become definitive. 
Certain findings relate the diet’s 
total calories, fat, and animal pro- 
tein content with atherosclerosis 
and hypercholesterolemia, she said, 
pointing out that the “well-fed 
American is now said to be consum- 
ing a diet of 12 percent protein, 50 
percent fat, and 3S percent carbo- 
hydrates.” 

Presently, the nutritionist inter- 
Ijrets the physician’s dietary direc- 
tions to the patient, attempts to 
overcome emotional and cultural 
objections to the change, and studies 
the effect of stressful events on ad- 
herence to the diet. But as a result 
of research, she said, nutritionists 
may have the task of changing diet 
habits of the hypothetical “coro- 
nary-prone” United States popula- 
tion estimated at 50 million. 

As for atherosclerosis. Eagles ad- 
vised teaching dietary habits to the 
young in order to influence the larg- 
est number of persons and to em- 
ishasize preventive values in health 
practices. Besides, she added, it is 
easier to develop food habits in 
young people than to change fixed 
habits in the mature. 

Food Enrichment Spurred 
In Near and Far East 

A review of nutritional studies 
seeking ways to enrich food in sev- 
eral countries of the Near and Par 
Bast was presented by Dr. Arnold 
E. Schaefer, executive director of the 
Interdepartmental Committee on 
Nutrition for National Defense, Na- 
tional Institutes of Health, Public 
Health Service. 

On otlicial requests from Iran, 
Pakistan, the Philippines, Turkey, 
Korea, and Libya, the surveys were 
launched by the interdepartmental 
committee in January 105G, and, as 
part of the Idutual Defense Assist- 


ance Program, were directed prima- 
rily toward the armed forces of the 
host country. In addition to defin- 
ing nutritional needs through bio- 
chemical and phj'sical tests and food 
studies, the program aimed at train- 
ing personnel in evaluation tech- 
niques and providing basic equip- 
ment for nutrition laboratories. 

Schaefer reported that in general 
the major nutrition deficiencies were 
of riboflavin, thiamine, and vitamins 
O and A. In recommending food en- 
richment methods, he said, the com- 
mittee kept in mind possible varia- 
tions in nutrition needs within each 
countrj”, as well as the value of keep- 
ing in harmony with local diet pat- 
terns and nutrition concepts. 

In Korea, the committee recom- 
mended that enrichment of white 
flour supplied by the United States 
be raised to 3 mg. from 1.2 mg. of 
supplemental riboflavin per pound. 

As a result of the survey findings, 
the Pakistanis are now conducting 
a study on effects of iodine intake on 
goiter in adolescents, and on related 
production and distribution ques- 
tions. 

In Turkey, Schaefer said, flour en- 
richmeut with riboflavin was being 
considered. The committee recom- 
mended increased fortific.ition of 
margarine with vitamin A as well 
as couti'ol measures to insure the 
new level. Also suggested was a 
more even distribution of leafy vege- 
tables, citrus fruits, and of the na- 
tive “rose cake,” a rich source of 
vitamin C. 

In the Philippines, the committee 
recommended that the rice enrich- 
ment successful in Bataan against 
beriberi be extended throughout the 
islands, said Schaefer. 

For the Bepublic of China in Tai- 
wan, the committee advised that a 
rice enrichment pre-mix plant be set 
up and that pre-mix feeding ma- 
chines be installed in mills supplying 
the Army. Surplus plant capacity 
would iiroduce enriched rice for 
schools and other olBcial institu- 
tions, he said. To avoid delay in 
raising enrichment levels, the alter- 
native use of an enrichuient wafer 


was recommended and initiated, 
with the advantages of standardized 
recipe and equipment, rapid opera- 
tion, low cost, and uniforiu rke 
color. 

Among sidelights of the surve.vs. 
Schaefer recalled that in Libya, de- 
spite inadequate intake of calorics, 
riboflavin, thiamine, and vitamins C 
and A, classical signs of nutritional 
deficiency appeared in few men e.v- 
amined. Such findings, he said, un- 
derline the need for study of body 
adaptation to suboptimal intake of 
multiple nutrients. 

He remarked also on the value of 
Icimclii, a preserved mixture of rad- 
ishes and Chinese cabbage noted in 
the surveys, which is an excellent 
source of vitamins C and A for win- 
ter. Food fortification may well use 
fermented products someday, be 
said, citing also the enrichment of 
miso, a fermented soybean product 
of Japan, and Japanese experiments 
on a high riboflavin producing yeast 
for fermenting miso. 

Psychiatrist Prescribes 
Look Into Diet Changes 

Any public health dietary pre- 
scription must take into account 
symbolic and emotional meanings of 
food and eating, according to Dr. 
Walter AV. Hamburger, associate 
professor of psychiatry. University 
of Rochester School of iledicine and 
Dentistry. 

Pood preferences as well ns eating 
habits are emotionally invested with 
these personal meanings. Each in- 
dividual’s life experience determines 
them. The child’s emotional rela- 
tionship to his mother and other 
early childhood e-viierleuces in the 
family are potent factors in .setting 
eating patterns, Hamburger main- 
tained. The cultural pattern in 
which people live plays a largo p.irt 
in establishing non-nutritional me.in- 
Ings to food and eating. 

Some people are aware of tlio 
reasons for their food likes and di-.- 
likes : other.s are not. Some of the-e 
associations and .symbolic meanings 
have been Icarncsl from clinical psy- 
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cliiiitric aud psyclioana lytic exi3eri- 
ence, Hamburger said. Some gen- 
eral principles have been derived, 
but research is needed in many spe- 
cific areas, such as decreased or al- 
tered. fat intake. 

The motivation for dietary 
changes and possible emotional eoui- 
plieations az’ising from attempts to 
make major changes in the diet will 
contribute to the eiSciency of any 
dietary public health program. 
There is evidence that emotionally 
stable individuals can znore easily 
modify their diets than can those 
who are not stable. This observa- 
tion has been made in response to 
the question of reducing diets for 
the obese. 


Mental Health . . 

Ciimafe and Diet Cause 
Mental Deficiency 

Inadequate diet in early preg- 
nancy during hot summer months 
may have an adverse effect on child 
development, according to Dr. Hilda 
Knobloch, director of the child de- 
velopment clinic and associate pz'o- 
fessor of pediatrics, and Dr, 
Benjamin Pasamanick, director of 
psychiatric research and professor 
of psychiatry, both of the Ohio 
State University College of medi- 
cine, Columbus. 

Since danzage to the cerebral cor- 
tex during its formation in the third 
month after conception couid affect 
intellectual functioning, the authors 
originally sought to test the postu- 
late that the prevalence of viral in- 
fections during winter months 
would result in a greater incidence 
of mental deficiency among infants 
conceived in those mouths than at 
any other time. 

Their findings, however, intro- 
duced another hypothesis, because 
the first trimester of mentally de- 
ficient childrezi occurred more fre- 
quently during the summer than 


Similarly, the incidence of emo- 
tional complications ensuing from 
major dietai-y changes would be 
greater in the emotionally unstable. 
This is because certain individuals 
utilize specific eating patterns and 
ez'en specific foods to satisfy their 
emotional as well as their nutri- 
tioizal needs. For such individuals, 
attempted alterations of eating pat- 
terns for nzztritional or public health 
program reasons may lead to emo- 
tional conzplications. Hamburger 
feels this is less likely zvhezz food 
substitution is recommended (un- 
saturated for saturated fats) than 
ivben total food restriction is ad- 
vised (low-calory reducing diets). 


winter. The cause of mental defi- 
ciency, therefore, Knobloch and 
Pasamaniek suggested, may be re- 
lated to the tendency of expectant 
mothez-s to reduce their food intake, 
especially proteins, to dangerously 
low levels during hot weather. 

This conclusion emerged from the 
stzzdy of the records of 5,S55 admis- 
sions of mentally defective children 
to the Columbus State School her 
tween 1013 and 1918. 

In these records they fouizd, for 
example, that when the eighth to 
twelfth week of pregnancy occurred 
in July or August, and the mean 


temperature was above the zzzedian 
foi- those znonths, first admission 
rates increased. Admission rates 
were 1.C5S per 1,000 for July and 
1.510 per 1,000 for zlugust, compared 
with 1.270 and 1,200, respectively, in 
those years wizen the mean tem- 
perature was below the median. 
Total admission rate, when the 
weather was hot In June, July, and 
August, was 1.524, compared with 
1.203 when the weather wms cool 
(X" ==10.02; P<.001). On the basis 
of mean temperature, July’s differ- 
ence is tiiree times as great as the 
difference between the first and 
third quarters of all the years under 
investigation. 

The accompaziying table compares 
first and third quarters, and months 
within those quarters, for significant 
variations. 

The significance of their findings 
for public health workers, they be- 
lieve, lies in the fact that environ- 
mental rather than inherited factors 
may play a larger role in the for- 
mation of the individual than here- 
tofore believed. Public health work- 
ers, the report recommends, by 
paying greater heed to dietaz-y con- 
trol, particularly in hot months, can 
take measures to prevent mental 
deficiency. 

Problems in Measuring 
Patient Changes Outlined 

The number of patients resident 
iu public mental hospitals (exclusive 
of the Veterans Administration) in 


Admission rates for mental deficiency, by seoson of birfh, 
Columbus State School, 1913-48 ^ 
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the United States decreased in fiscal 
year 1955-5G from 550,420 to 552,005, 
the second decrease ever noted in 
these hospitals. 

iloreover, the observed number of 
resident patients was 21,855 less than 
the 573,890 patients expected on the 
basis of the 1945-55 trend. This de- 
viation from trend was by far the 
greatest that occurred in the period 
under study. 

These are some of the facts un- 
coveied by Dr. Morton Kramer and 
Earl S. Pollack of the Biometrics 
Branch of the National Institute of 
ileutal Health, Public Health Serv- 
ice. 

Since the decrease occurred at a 
time when tranquilizers were being 
used extensively, Kramer and Pol- 
lack discussed the problems involved 
in assessing the effect of tranquil- 
izers as well as other therapeutic 
procedures on patient movement in 
hospitals. Their analysis empha- 
sized the inadequacy of crude move- 
ment data in making these assess- 
ments, and they suggested a data 
collection method that would yield 
more sensitive indexes. 

Expected and Observed Values 

In comparing observed values in 
1950 with those expected on the basis 
of the 1945-55 trend in the public- 
mental hospital systems of the 48 
States, Kramer and Pollack found : 

• Admissions were higher than ex- 
pected in 24 and lower in 24. 

• Net releases were higher than 
expected in 33 and lower in 15. 

• Deaths were higher than ex- 
pected in 42 and lower in 0. 

Population Changes 

Gross changes in a mental hospital 
resident population, Kianier and 
Pollack pointed out, are a result of 
additions to and removals from a 
baseline population. They show, in 
the accompanying chart, how this ad- 
dition and subtraction takes place. 

The chart portrays a hypothetical 
hospital with a resident population 
of 1,000 at the beginning of a year. 
During the following 12 months, 303 
persons aie added (243 admissions 


and CO returns from extramural 
care), and 270 are remoted (187 
releases and 89 deaths) . Since addi- 
tions exceed remot als by 27, the resi- 
dent population at the beginning of 
the next year is 1,027. 

National data are available, the 
authors added, on all movement 
items except B and C in the chart. 
It is possible, they pointed out, to 
determine C— B, which is the net 
number of patients released to the 
community in any one year. 

The authors empliasized that 
changes in size of resident popula- 
tion between two points m time is a 


function of three variables— admis- 
sions, net releases, and deaths. The.v 
stated, ‘‘If we are to undorstaiui 
the factors that account for tiie rise 
and fall of mental hospital popuia- 
tions, we must undertake studies 
that relate \ariations in admissioiH, 
net releases, and deaths not only to 
hospital factors but also to extra- 
hospital factors whicli can allcct 
these variables.” 

To provide some of the information 
needed for proper analysis, Kramer 
and Pollack suggested the coiupila- 
tion of (a) resident patient cards 
at the start of each year containing 


Gross changes in a menial hospital resident population. 
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basic data on each patient, such as 
age, sex, diagnosis, duration of hos- 
pital stay, and any other desirable 
data, and (S) patient movement 
cards recording significant move- 
ments in or out of hospitals during 
a year. These cards should contain 
the same information on each patient 
as the resident patient cards. 

The introduction of new treatment 
methods and new psychiatric facili- 
ties affects the use of facilities and 
treatment in the reduction of dis- 
abilities from mental disorders. 
Measuring these effects, the report 
concludes, is an epidemiological prob- 
lem. 

To (luantify the impact on the men- 
tal hospital of tranquilizing drugs 
and such other therapies and pro- 
grams as may be developed in the 
future requires revision of existing 
statistical systems. But equally 
important, the authors went on to 
say, is the development of programs 
which will coordinate data on utiliza- 
tion of all community treatment fa- 
cilities so that tlie mental hospital’s 
role can be studied in relation to that 
played by these other community fa- 
cilities in the treatment and rehabili- 
tation of the mentally ill. 

Interview Experience 

Eases Relationships 

Public health workers develop 
greater self-confidence as a result 
of o-day interpersonal relations in- 
stitutes, according to Hyman M. For- 
stenzer and Dr. Joseph J. Downing, 
New york State Department of 
Mental Hygiene, and Dorine J. Loso, 
Public Health Service, Denver, Colo. 

The autiiors described and evalu- 
ated d institutes of 11 conducted by 
the departments of health and mental 
hygiene in New York State since 
lOoO. 

Description 

The iirstitiitcs were normally com- 
posed of 25 voluntary participants 
meeting in a relatively isolated eom- 
nmnity where beneficiaries of health 
services were available for interview- 


ing. Several members from each of 
several health units were invited to 
participate because it was felt that 
the effect of the experience would be 
greater and more lasting than if 
only one attended. 

Demonstration interviews were 
held in the mornings. In these, the 
participants observed a psychiatrist 
and his subject through one-way 
vision mirrors and listened through 
headphones to their conversation. 
The psychiatrist who conducted the 
interview informed his subject that 
public health people were listening; 
but not that they were looking. 

The participants’ attitudes toward 
these interviews were later analyzed, 
and it was found that they had at 
first identified themselves with the 
client, but gradually shifted identi- 
fication to the psychiatrist. By the 
fourth day, the shift was complete. 
'This experience brought iuto the 
open the reluctance of participants 
to ask people about their life situa- 
tions, a reluctance indicative of a 
general resistance to self-appraisal. 

This resistance, on the other hand, 
produced tensions upon which the 
■success of the institute depended. 
Tlie most successful institutes, the 
report states, were those where 
initial tensions were high and gradu- 
ally came to their lowest point on the 
last day. 

In the afternoon, participants con- 
ducted interviews, each on his own 
iuile.ss he wished to include others. 
A psychiatrist maintained control 
over the proceedings, Jloruing and 
afternoon interviews were followed 
by discussions. 

Evaluation 

The participants found the insti- 
tutes valuable. The report states, 
“They tell us their approach to fel- 
low workers and to clients is easier, 
more pleasant, and more reward- 
ing." 

Objective psychological tests, ad- 
ministered by the institute’s staff 
when it was over, revealed that par- 
ticipants were less dogmatic and 
less rigid In their behavior. At the 
same time, there was a loss of inter- 
personal acuity and an increased ac- 


quiescence to authority. These 
latter tendencies disappeared with- 
in G months, and a greater self as- 
sertiveness, expressed through seif- 
confldent behavior, was found, the 
authors reported. 

Psychiatrist’s Time 
Used' Economically 

“The child psychiatrist iu a pub- 
lic agency can make his greatest 
contribution to the mental health of 
his community by functioning as a 
diagnostic consultant . . . and by 
delegating appropriate therapeutic 
tasks to ancillary personnel.” 

This approach will increase the 
number of patients the psychiatrist 
will be able to see, according to Dr. 
Leon Bisenberg, assistant professor 
of psychiatry and pediatrics at the 
Johns Hopkins University and 
Hospital, Baltimore. 

Eiseuberg submitted results ob- 
tained from a special diagnostic 
clinic set up to help IS foster 
children who were emotionally 
disturbed. 

Treatment began with a diagnos- 
tic conference to determine type and 
severity of disturbance and suitable 
placement for the children. After 
these decisions, case workers from 
the welfare department were given 
the responsibility “to develop a sus- 
taining relationship with the child, 
to interpret clinic findings to foster 
parents, schools, and court, and to 
secure group .activities.” 

Amoug other therapeutic meas- 
ures were the assignment of Big 
Brothers, speech correction, and the 
substitution of new peer activities 
for the company the children had 
been keeping. 

After an average interval of 1 
year, the 4S children were resur- 
veyed. Informatiou was obtained 
on 44 of tliem. Of these, excluding 
C who were institutionalized, 27 (71 
percent) showed improvement. 

Since 11 of the 38 children active- 
ly treated did not receive tlie recom- 
mended treatment, for one reason 
or another, a compari.sou of this 
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group with those who did receive 
recommended treatment was pos- 
sible, and the advantage of psy- 
chiatric consultation, Eisenberg 
pointed out, could he determined. 
Wiiere the treatment plan was not 
followed, only 3 showed improve- 
ment (27 percent) ; where the treat- 
ment plan was followed, 24 showed 
improvement (SO percent). 

These figures indicate, Eisenberg 
concluded, that a good consultation 
service for foster care children re- 
sults in substantial improvement. 

During treatment, several fac- 
tors were uncovered relating to staff 
morale and the promotion of good 
consultation services. Agency work- 
ers, Eisenberg said, should be in- 
cluded in discussions and prepara- 
tions of social histories without in- 
terposing psychiatric social workers 
between them and the eZinie team. 
He also suggested that test analyses 
and clinical opinions should he ex- 
pressed in clear terms, avoiding 
jargon. Remarks not relating to 
actual behavior may only confuse 
the agency worker or suggest dif- 
ficulties heyond the scope of her 
abilities. 

Epidemioiogicai Method 
Measures Child Behavior 

An epidemioiogicai method for 
measuring behavior in children ^vas 
reported by Dr. Rema Lapouse and 
Dr. llary A. Honic, associates in 
preventive medicine and imblic 
health. University of Buffalo School 
of ideclicine. Dr, Lapouse is also an 
associate iii psyeliiatiT- 

Tlioir report covered a pilot study 
of 482 children between the ages 
of G and 12. The sample used was 
representative of tlie population of 
Bnff'alo. The subjects tlius were 
children “who are not likely to be 
picked out of the commmunity for 
psychi.atrie examination and tliere- 
fore have little chance of contribut- 
ing to the statistics of symptoms.” 

Because of tlie general difficulty 
iu differentiating reliably between 
normal and abnormal behavior. 


Lapouse and ifonk preferred avoid- 
ing definitions of pathological be- 
havior. They developed instead “a 
method for measuviiis the preva- 
lence and interrelations of certain 
behavior chai-acteristics of chil- 
dren.” The ultimate aim, they said, 
is to gain accurate knowledge of the 
prevailing forms of behavior of chil- 
dren, their frequency and severity, 
and tlieir correlation with the ad- 
justment and function of each child 
so that deviations from the usual 
pattern may be more objectively 
evaluated and, consequently, an ef- 
fective method for identifying tlie 
psycluatrically sick child in the 
community may be evolved. 

Mothers Inlervietoed 

Mothers were used as tlie primary 
source of information on child be- 
havior. Interviews, iy> hours long, 
were designed to elicit information 
on the child as well as on certain 
family and household characteris- 
tics. Interviews were obtained witli 
94 percent of the sample. Informa- 
tion was sought on a wide range of 
child behavior including social and 
intellectual behavior, body control 
and coordination, habits, and pliysi- 
cal and mental factors that modify 
or limit behavioi’. In a cheeic on 
the validity of the mothers’ re- 
sponses, a new sample of 193 
mothers with one child eacli was 
selected for interview. Mother and 
cliild were interviewed separately 
but simultaneously. Both groups 
were asked the same questions, and 
the responses were compared. 

Since the pilot study was under- 
taken primarily to develop a valid 
and reliable epidemiological method 


for the investigation of behavior in 
children, and since an analysis of 
only a small part of the data col- 
lected is reported, the actual findings 
are tentative, the authors said. 

Responses Compared 

AVith regard to the validity of the 
mothers' responses, Lapouse ami 
Monk found that the mother's 
agi'eement with the child is high- 
est when the behavior is concrete, 
objectively observable, or has a 
high nuisance value as measured by 
social standards, Tims mothers 
could be relied upon to agree more 
consistently with their child wheu 
reporting bed wetting, thumbsuck- 
ing, stuttering, and so on. 

There was far less agreenient be- 
tween mother and child on subjective 
behavior such as nightmares, amount 
of food eaten, restlessness, overac- 
tivity, or fears and worries. Indeed, 
40 percent of the mothers, they 
found, underestimated the fears and 
worries of their children. 

In the partial analysis of their 
data Lapouse and Monk observed 
that for a representative sample of 
children mothers reported a higit 
prevalence of several characteristics 
commonl.v thought of as pathologi- 
cal. The authors raised questions as 
to the intei'pretation of this finding.' 
whether it means tliat a large num- 
ber of children are psychiatrieally 
ill, or whether these characteristics 
occur iu essentially normal children. 

It was suggested that the ansner 
way lie in an evaluation of the chil- 
dren’s capacity to function effec- 
tively in tlieir euviroument, Tlie aii- 
tiiors plan to report on tliis a.spect 
of their investigation in the future. 


Water, Wastes, 

Public Health Hazards 
Created by Radiation 

Developing sound criteria of uiax- 
iimiiu exposure of individuals and 
the general population to radiation 


and Safety . . . 

i.s at once vitally important aiul tre- 
wendous/y (UlVwult, aierrcii lioy J. 
Morton, a-ssoeiate loader, AVa-te Di.s- 
po^.al Ue-earch ami L’ngiiieering 
Section, Oak Ridge Xatlonal Labo- 
ratory. 
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arortoji reviewed tlie need for in- 
tegrfiting radiation protection with 
public health practice and gave ex- 
amples of the expanding use of nu- 
clear energy. In addition, he dis- 
cussed some of the aspects of 
control, specifically preventive con- 
trol, of environmental exposure to 
radiation. 

Need for Control 
In the past, Morton pointed out, 
some people were seriously injured 
or killed by radiation from X-ray 
machines or other sources of radia- 
tion, and protective measures were 
left to specialists. Radiation con- 
trol was an individual concern. 

Today, ionizing radiation has be- 
come a community burden. Not only 
is there background radiation, but 
there is an accumulation of public 
dosage from exposure to radiation 
used in medicine, dentistry, industry, 
research, and weapons development. 
These sources of radiation are in 
addition to nuclear energy opera- 
tions for which comprehensive radia- 
tion control measures have been pro- 
vided to protect workers and sur- 
rounding communities. 

‘‘The basic public health respon- 
sibility is to maintain all radiation 
exposures within the generally ac- 
cepted limits without in any way 
discouraging the utilization of radia- 
tion sources to their maximum ad- 
vantage,” Morton said. 

Radiological Health 

‘•Radiological health,” Morton ex- 
plained, “is generally accepted as the 
inclusive term for all public aspects 
of ionizing radiation in relation 
either to the prevention of injury to 
people or the uses of radiatiou and 
radioactive substances to improve 
public health. The primary goal of 
radiological public health is to avoid 
all unnecessary radiation exposure 
of human beings. It is impossible, 
of course, to limit exposure to zero, 
but exposures above zero should be 
regarded as undesirable and con- 
doned only when the gain from such 
exposure warrants the risk. The 
minimum public health responsi- 
billtj* is to be sure that accepted 


standards of maximum permissible 
dosages are observed including rec- 
ommended limits for the total popu- 
lation which should be set at levels 
well below those that are acceptable 
for persons occupationally exposed 
to radiation.” 

Eventually, Morton believes, radia- 
tion control procedures will be inte- 
grated with established public health 
practice and will be handled in much 
the same way as other public health 
activities. 

Health Problems 

The use of X-rays, Morton said, 
constitutes the most urgent and 
widespread source of critical public 
radiation exposure. At the present, 
some of the aims, Morton indicated, 
are “to improve X-ray machines, in- 
stallations, and techniques so as to 
minimize the radiation exposure of 
operators and patients.” It has been 
demonstrated that familiar tech- 
niques can reduce individual diag- 
nostic X-ray e.xposures more than 05 
percent, and completely shield crit- 
ical areas of the body, with no loss 
in utility of the X-ray picture. 

The use of radionuclides iu re- 
search constitutes a relatively minor 
source of exposure. The list of ra- 
dionuclides, published by the Oak 
Ridge National Laboratory, now in- 
cludes about S5 processed elements, 
with a balf-life varying respectively 
from less than a day to millions of 
years. 

Radionuclides are frequently em- 
ployed as tracers, Morton said. 
SmaU quantities of short-lived ra- 
dionuclides suffice for most tracer 
applications because of their sensi- 
tivity to counting methods, and 
iiazards can be avoided by using 
small amounts of quickly decaying 
radioactive material. On the other 
liand, radionuclides as high level 
radiation source^ may involve large 
amounts of radioactive materials 
and high radiation fields. The tech- 
niques of elaborate shielding and 
other safeguards for high level ra- 
diation uses have already been de- 
veloped and evaluated, Morton said. 

The greatest prospective source of 
radiation is the nuclear high-energy 


power reactor, he said, but also noted 
approximately 25 low energy instal- 
lations designed for use in research 
and training. The number of re- 
actors is increasing rapidly. The 
source of radiation of most concern 
to the public is the fission product 
rather than the process of fission 
itself. 

Unless fission is replaced by a fu- 
sion process, which creates no radio- 
active products, radioactive wastes 
will be one of the major concerns of 
radiological public health, Morton 
pointed out. By the year 2000, there 
should be “an accumulated volume of 
high-activity reactor fuel process 
wastes of the order of 560 million 
gallons and with total accumulated 
radioactivity of many billions of 
curies.” 

Industrial Uses Grotv 

Citing information from the 
Atomic Energy Commission, Morton 
indicated the rapid expansion of the 
Government’s nuclear energy opera- 
tions ; 

• Government investment in 
atomic energy plants and equipment 
increased from §2 billion in 1951 to 
§6.5 billion by July 1956, 

• In fiscal year 1956, the Commis- 
sion spent $177 million on reactor 
development and related activities, 
nearly $52 million of which was for 
civilian experimental power reactors. 

• The AEG research and develop- 
ment program, exclusive of support 
to military projects, costs about $250 
million each year. 

• In fiscal year 1956, $18 million 
went to private contractors for some 
800 research projects. 

The 22d semiannual report of the 
AEG for January-June 1957, Mor- 
ton pointed out, lists 267 reactor fa- 
cilities that have been planned, or 
built, or are in tlie process of being 
built. Five full-scale civilian power 
reactors are being built and 17 are 
in the planning stage. Of the 22 
chosen locations for these reactors, 
10 are distributed in 10 States, 
Puerto Rico, and Alaska ; 1 is iu New 
England, 2 in the Ohio Valley, 1 on 
shipboard, and 2 are unspecified. 
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After advising against exaggerat- 
ing and overpublicizing the promise 
and hazards of nuclear energy, Mor- 
ton concluded that “the logical ob- 
jective is to deal with the radio- 
logical health and environmental 
control problems as they now exist, 
to study and learn more about the 
fundamental factors involved, and 
to develop rational methods of con- 
trol that are as conservative and 
adaptable as possible.” 

Clean Water Law Aids 
700 Communities 

About 700 communities were 
offered Federal aid and 600 others 
applied for grants during the first 
year the Federal Water Pollution 
Control Act of 10d6 has been iu effect. 

Robert R. Uarris, chief, Construc- 
tion Grants Section, Water Supply 
and Water Pollution Control Pro- 
gram, Public Health Service, dis- 
cussed this and other consequences 
of the legislation. 

New facilities and improvements 
to existing sewage works costing 
more tlian $250 million have already 
been aided by this act. Federal con- 
tributions for the first year reached 
§50,237,000 : a ratio of local dollars 
to each Federal dollar, Harris stated. 
The law limits the Federal share of 
grants to $250,000 or 30 percent of 
the cost, whichever is less. 

He noted that the $93 million ap- 
propriated for grants during the first 
2 years is far short of the amount 
communities have already requested. 

The Federal grants have made 
their biggest impact upon small com- 
munities, Harris stated. The first 
127 Federally aided sewage treat- 
ment plants in 7 midwestern States 
will reduce pollution from municipal 
sewers in 1,700 miles of streams to 
satisfactory levels. Ninety percent 
of the communities these plants sen e 
have populations under 23.000. 

The legislation provides that hah 
the grant funds must aid communi- 
ties of 125,000 or less ; 54 percent of 
the funds already allotted have gone 
to communities in this category. 


Stale Participation. 

The most significant feature of the 
act, Harris said, is the reaffirmation 
by Congress of the States’ primary 
right and responsibility to prevent 
and control water pollution. Fed- 
eral activities iiriiuarily support and 
supplement the efforts of State and 
local agencies. 

Municipalities wishing Federal aid 
must first apply to their State water 
pollution control agency. The State 
approves the application and certi- 
fies that the proposals it contains 
have iiriority over others in the 
State. 

The act specifies that the priority 
must be based on financial as well 
as water pollution control needs. A 
Federal grant offer is made subject 
to the terms and conditions specified 
by the State and the Public Health 
Service. 

Financing methods the communi- 
ties have used depend upon their 
fiscal resources and State laws. 
General obligation bonds, certificates, 
or warrants payable from ad valorem 
taxes of a municipality are most 
popular. But revenue bonds and 
certificates and special assessment 
bonds have also been used. Often 
a community raises funds from 
several sources such as unencum- 
bered cash, proceeds from several 
types of bonds, Federal loans, and 
grant moneys from State and FeU- 
evaV governments. 

Several State governments now 
offer assistance to communities. 
Partly stimulated by the Federal 
Water Pollution Control Act, the 
Maine, JXaryland, and Vermont legis- 
latures in 1057 established supple- 
mentary grant programs. A’ew Mex- 
ico voted special assistance to rural 
unincorporated areas, and Ohio 
created an emergency Village Capital 
Improvement Rotary Fund to make 
advances for planning. 

New York, Pennsylvania, Cali- 
fornia, and Oregon already had some 
form of State assistance. 

Laics Impact 

The act contains broad definitions : 
treatment norks include interceptor 


and outfall sewers, pmupiiis, power, 
and other equipment, as well as ex- 
tensions, improvements, remodeihw, 
additions, and alterations of exisUag 
treatment works; construction in- 
cludes preliminary planning, neces- 
s a r y engineering, architectural, 
legal, and fiscal iuvestigatious and 
services, preparation of designs, 
specifications, and plans, and inspec- 
tion and supervision of the construc- 
tion. 

As a result, Harris said, many 
treatment works not otherwise pos- 
sible are being built through com- 
bined Federal, States', and local gov- 
ernments’ efforts. 

The Federal grants already offered 
will aid sewage treatment plants 
serving 10,500,000 people and an esti- 
mated 14,900,000 in the future. Har- 
ris pointed out, however, that some 
0,000 communities need new or im- 
proved facilities. 

The Nation’s annual per capita ex- 
penditure for construction of munici- 
pal sewage treatment works is about 
$2.42, based on the 1050-54 average. 
Even if this rate is maintained until 
19S5, the population equivalent of 
sewage still delivered to streams 
then will he 25 inilUon higlier than R 
is today, Harris stated. 

Bonds Finance County 
Water, Sewage Plants 

Methods used to finance tlie 0i 
sewage treatment plants and 150 
water plants iu Harris County, Te.\., 
were described by Roger Moolilman, 
sanitary engineer, Harris Count} 
Health Unit. 

Outside Houston, with its 900,000 
population, 200,000 people live in 
small cities and unincorporated 
areas where suburban developmenc 
has mushroomed since 1915. In 
the-e fringe area.s 15,000 lots wore 
subdivided iu 1955, 13.000 in 1950. 
Water supply and aowage disposal 
facilities were lacking, and mo-’t 
suburban devel<.per.s hud to provide 
these sersices for their own sub- 
divisions. 

Septic tanks and .shallow wells 
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were elimiuated i« Most develop- 
ments by policies oj the Federal 
Housius Administration, Veterans 
Administration, avrd loan companies. 
The agencies did not insure or the 
compaides lend money tor purchas- 
ing homes unless the Harris County 
Health Unit approved sewerage and 
water systems. The unit also in- 
spected and approved plants built 
according to plans approved by the 
State health department. Sewage 
disposal systems are reauired to have 
a complete treatment plant; often 
effluents flow into dry ditches or 
streams with inadequate flovr. 

Financing Methods 

IVater and sewerage systems in 
Harris County were financed 
through city systems with city 
bonds, water control and improve- 
ment districts, fresh water supply 
districts, and private capital, Moehi- 
man stated. 

Under Texas legislation a State 
board of water engineers can create 
a water control and improvement 
district after hearings called upon 
petition from those living or own- 
ing property in an area. Subse- 
quently, elections are held to ap- 
prove the district and to vote bonds 
for financing the construction of 
facilities. 

In both water control and fresh 
water supply districts, general ob- 
ligation bonds are voted; interest 
rates on these bonds can be lower 
than those based on revenue alone, 
and they are more marketable. 

Fre.sh, water supply districts are 
established by filing a petition with 
the county commissioners court. 
The court, after a hearing, can 
create the district. Elections are 
then held to approve the district and 
vote financing bonds. 

Originally, the fresh water dls- 
trict.s were formed when cfiiuents 
from septic tanks and privies caused 
poHntion. Some Harris County sub- 
dividers, however, set up districts 
for their development before build- 
ing many houses. The districts can 
be created with only five people in 
the area t(t vote the money for the 


entire subdivision’s water and sewer- 
age systems. 

This district's advantages : its 
bonds can be sold and the subdivider 
need not keep money invested In fa- 
cilities ; bonds sold at 00 percent of 
face value often go to par or above 
when a city assumes the district's 
obligations ; a city can annex a dis- 
trict simply by assuming the sys- 
tem’s liabilities and operation. 

Subdividers unable to borrow 
money to install water and sewer- 
age systems in their developments 
used their own funds to provide 
these services. 

Subdividers obtained services by 
arranging with a contractor to in- 
stail the water supply system, sew- 
erage, paving, and street lights in 
return for a lien on the property, by 
putting in water and sewage lines so 
that existing systems could be e.x- 
tended to the new developments, 
or by building and operating these 
services themselves. 

These private systems, although 
planned in their entirety, generally 
were built piecemeal. Lines were 
installed as needed and some sew- 
age treatment plants were con- 
structed in stages, although provid- 
ing complete treatment at each stage. 

Similarlj-, water lines were put in 
street by street, and water supply 
plants began with one well and pres- 
sure tank, adding tanks with high 
lift pumps, additional wells and stor- 
age tanks, or another plant as 
needed. 

These methods were developed 
over several years. IVhen the coun- 
ty's suburban development began, 
each subdividcr financed w.ater and 
.sewerage systems his own way. 
The snbdividers re.alizad the ad- 
vantages of community systems 
over septic tanks and private 
wells, although the initial cost w.as 
about the same. 

During the building boom, many 
water and sewerage systems made 
money in their first year of opera- 
tion. Now, however, yioehlman 
said, building rates seem normal or 
below normal in Harris County, 
fewer homes are sold, and small pri- 


vate utility operations take longer 
to become self-supporting. 

Survey Made 

A survey of installation costs, op- 
erating costs, and revenues showed 
that installing water and sewage 
disposal services in districts where 
homes were already built cost more 
per connection than when the sub- 
divider constructed the facilities. 

The developers built on every lot 
in their subdivision, while the water 
districts serve only existing homes. 
One water district had facilities for 
2,780 lots, but only 1,230 homes were 
connected to the lines after a year’s 
operation. 

According to Moehlman, instal- 
ling water and sewage facilities in 
the water district cost $348 per lot, 
in the subdivision, $840. But the 
cost per connection in a water dis- 
trict was .$790, while the subdividcr 
paid a smaller sum for each connec- 
tion, he pointed out. The district’s 
taxes and other revenue must offset 
this lai-ger capital outlay and .yearly 
expense. However, as more homes 
were built on once vacant lots, taxes 
and rates decreased. 

The privately owned systems 
adopted existing city or water dis- 
trict rates without knowing operat- 
ing costs or potential returns. Com- 
peting snbdividers offered free 
water for a year as a buyer induce- 
ment, or halved rates to nurture 
beautiful green lawns in one de- 
relopnjent 

With careful planning, engineer- 
ing, construction, and operation, 
even small water and sewage dis- 
posal systems need not he a detri- 
ment, Moehlman declared. 

He coiieluded that Harris Cotin- 
ty's numerous water and sewerage 
systems for the subdivisions were 
not ideal. In some ways the multi- 
pie systems are oniy a step above 
using septic tanks and private wells. 
But they suit the county’s present 
situation. 

Ultimately the city of Houston 
could annex .all the.se .systems and 
eliminate m.anj' small sewage treat- 
ment and water supply plants. 
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After advising against exaggerat- 
ing and overpubiicizing the promise 
and hazards of nuclear energy, Mor- 
ton concluded that “the logical ob- 
jective is to deal with the radio- 
logical health and environmental 
control problems as they now exist, 
to study and learn more about the 
fundamental factors involved, and 
to develop rational methods of con- 
trol that are as conservative and 
adaptable as possible.” 

Clean Water Law Aids 
700 Communities 

About 700 communities were 
offered Federal aid and GOO others 
applied for grants during the first 
year tiie Federal Water Pollution 
Control Act of 195G has been in effect. 

Robert R. Plarris, chief. Construc- 
tion Grants Section, Water Supply 
and Water Pollution Control Pro- 
gram, Public Health Service, dis- 
cussed this and other consequences 
of the legislation. 

New facilities and improvements 
to existing sewage works costing 
more than $230 million have already 
been aided by this act. Federal con- 
tributions for the first year reached 
$50,237,000 ; a ratio of 4 local dollars 
to each Federal dollar, Harris stated. 
The law limits the Federal share of 
grants to $250,000 or 30 percent of 
the cost, whichever is less. 

He noted that the $95 million ap- 
propriated for grants during the first 
2 years is far short of the amount 
communities have already requested. 

The Federal grants have made 
their biggest impact upon small com- 
munities, Harris stated. The first 
127 Federally aided sewage treat- 
ment plants in 7 midwestern States 
will reduce pollution from municipal 
sewers in 1,700 miles of streams to 
satisfactory levels. Ninety percent 
of the communities these plants serve 
have populations under 25,000. 

The legislation iirovides that half 
the grant funds must aid communi- 
ties of 125,000 or less ; 84 percent of 
the funds already allotted h.ave gone 
to communities in this categorj. 


Stale Participation 

The most significant feature of the 
act, Harris said, is the reaffirmation 
by Congress of the States’ primary 
right and responsibility to prevent 
and control water pollution. Fed- 
eral activities primarily support and 
supplement the efforts of State and 
local agencies. 

Municipalities wishing Federal aid 
must first apply to their State water 
pollution control agency. The State 
approves the application and certi- 
fies that the proposals it contains 
have priority over others in the 
State. 

The act specifies that the priority 
must he based on financial as well 
as water ijollution control needs. A 
Federal grant offer is made subject 
to the terms and conditions specified 
by the State and the Public Health 
Service. 

Financing methods the communi- 
ties have used depend upon their 
fiscal resources and State laws. 
General obligation bonds, certificates, 
or warrants payable from ad valorem 
taxes of a municipality are most 
popular. But revenue bonds and 
certificates and special assessment 
bonds have also been used. Often 
a community raises funds from 
several sources such as unencum- 
bered cash, proceeds from several 
t 5 'pes of bonds. Federal loans, and 
grant moneys from State and Fed- 
eral governments. 

Several State governments now 
offer assistance to commnnities. 
Partly stimulated by the Federal 
Water Pollution Control Act, tlie 
Maine, Maryland, and Vermont legis- 
latures in 1957 established supple- 
mentary grant programs. New Mex- 
ico voted special assistance to rural 
unincorporated areas, and Ohio 
created an emergency Village Capital 
Improvement Rotary Fund to make 
advances for planning. 

New York, Pennsylvania, Cali- 
fornia, and Oregon already had some 
form of State assistance. 

Laic’s Impact 

The act contains broad definitions: 
treatment works include iutercei)tor 


and outfall sewers, pumping, power, 
and otlier equipment, as well as ex- 
tensions, improvements, reniodeliug, 
additions, and alterations of e.\isting 
treatment works; construction in- 
cludes preliminary planning, ncces- 
s a r y engineering, architectural, 
legal, and fiscal investigations and 
services, iireparation of designs, 
specifications, and plans, and inspec- 
tion and supervision of the construc- 
tion. 

As a result, Harris said, many 
treatment works not otherwise pos- 
sible are being built through com- 
bined Federal, States’, and local gov- 
ernments’ efforts. 

The Federal grants already offered 
will aid sewage treatment plants 
serving 10,500,000 people and an esti- 
mated 14,900,000 in the future. Har- 
ris pointed out, however, that some 
9,000 communities need new or im- 
proved facilities. 

The Nation’s annual per capita ex- 
penditure for construction of nninici- 
pal sewage treatment works is about 
$2.42, based on the 1050-34 average. 
Even if this rate is maintained until 
loss, the population equivalent of 
sewage still delivered to sti'caims 
then will be 25 million higher than it 
is today, Harris stated. 

Bonds Finance County 
Water, Sewage Plants 

Methods used to finance the 97 
sewage treatment plants and 150 
water plants in Harris County, Te-V.. 
were described by Roger Moehhuau, 
sanitary engineer, Harris County 
Health Unit. 

Outside Houston, with its 900,000 
population, “00,000 people live in 
small cities and unincorporated 
areas where suburban development 
has mushroomed since 19-15. In 
these fringe areas 15,000 lots wore 
subdivided in 195.5, 13,000 in 1950. 
Water supply and sewage disposal 
facilities were lacking, and mo.st 
suburban developers had to provide 
these services for their own sub- 
divisions. 

Septic tanks and shallow wells 
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Tlie pH also affects pressure. A 

0.5 pH is usually maintained for 
well injection. To improve filtra- 
tion the pH was raised to G.O or 6,5. 
But tUe pH increase raised the max- 
imum pressure to 900 or 050 pounds. 
Heturning to a 3.5 pH brought the 
irressure to SOO within a couple of 
months. This indicated to Wallace 
that a low pH was necessary to 
maintain the openings in the strata 
through which the waste is Injected. 

The injection process also works 
against the normal head of approxi- 
mately 750 pounds needed to push 
the waste into the voids. Wallace 
believes the present wells will con- 
tinue to operate satisfactorily until 
the void is filled. 

Sanitation Experts 
Can Cut Accidents 

Accident prevention is the respon- 
.sibility of the total public health 
program, and the local environ- 
mental health group has several op- 
portunities to make a major contri- 
bution, according to Eugene L. Lehr, 
chief. Program Services, Accident 
Prevention Program, Public Health 
Service. 

TUe skills of the public health en- 
gineer and sanitarian in observing 
and correcting environmental sani- 
tation hazards may he readily ex- 
tended to environmental accident 
hazards. There are six stages, Lehr 
suggested, where accident prevention 
measures may be applied with en- 
vironmental operations ; 

1. In the investigation of nuisance 
complaints the concept of home 
safety can be brought directly to 
the attention of households. 

2. When food processing or han- 
dling plants are inspected, safety can 
be promoted as well as cleanliness. 

3. Sanitarians conducting insect 
and rodent control have the oppor- 
tunity to detect accident liazards 
and to advise or assist on corrective 
measures. *Vt the same time, tliej* 
also have the opportunity of explor- 
ing the subject of accidental poison- 
ings. 


4. Since the sanitation section fre- 
quently play.s a leading role in the 
regulation and inspection of institu- 
tional facilities it has tho oi>por- 
tunity to detect and eliminate acci- 
dent hazards there. 

5. Eecreationai facilities, especial- 
ly neighborhood and private swim- 
ming pools, require more than advice 
and assistance on water treatment. 
They are sources of many accidental 
injuries. 

G. Finally, the sanitary engineer 
and sanitarian can contribute mate- 
rially to the study of housing in his 
community, and to the establishment 
of neighborhood improvement cam- 
paigns, urban rehabilitation pro- 
grams, and housing codes designed 
to prevent the deterioration of exist- 
ing housing as it ages and as condi- 
tions of occupancy change. 

Aerosol Meihods Applied 

To Drinking Fountains 

Aerosol studies will tell us if 
drinking fountains are a potential 
vehicle of disease transmission, ac- 
cording to Dr. W. N. Hack, professor 


Chronic Diseases 

National Program Aids 
Cancer Chemotherapy 

The national cancer chemotherapy 
program, initiated in 1953, comprises 
one of the greatest mobilizations of 
resources ever undertaken to con- 
quer a single disease, said Dr. Ken- 
neth M. Endicott, chief. Cancer 
Chemotherapy National Service Cen- 
ter, Public Health Service. Both 
government and private agencies 
have joined forces in this program 
of accelerated research on cancer 
chemotherapy through encouraging 
voluntary cooperative studies in 
certain areas and at the same time 
supporting individual investigators 


of microbiology and public health, 
Michigan State University. 

Preliminary investigations show, 
Mack said, that viable virus particles 
can be recovered by the aerosol 
method. After feeding Tj bacterio- 
phage into an angle jet stream of a 
drinking fountain, 630 liters of air 
from surrounding areas were col- 
lected at 5-iuinute intervals, 14 inches 
above the rim of the bowl. Three 
samples out of five contained 2.1, 
52.0, and 2.3 virus particles per liter 
of air tested. 

Aerosols from the splash of the 
drinking fountain produced incon- 
stant amounts of virus, Mack said, 
because drops of water from the 
fountain were influenced by the sam- 
pler’s air flow, and the fountain did 
not produce an evenly dispersed 
atomization of virus. The distance 
at which viable virus particles may 
be collected, he reported, is at least 
IS inches from the apex of the stream 
and in the opposite direction from 
the flow. 

To determine whether the drink- 
ing fountain is a potential health 
hazard or not, Mack pointed out that 
the sanitarian need only apply the 
available tools and methodology. 


« » * 

Sponsoring agencies of the pro- 
gram are tlie National Cancer Insti- 
tute, the American Cancer Society, 
the Damon Eunyon Memorial Fund 
for Cancer Besearch, the Veterans 
Administration, the Atomic Energy 
Commission, and the Food and Drug 
Administration. 

Program Organization 

One of three groups under which 
the program has been organized is 
the Cancer Cbeniotberapy National 
Committee. Tins policymaking 
group is composed of a member from 
each of the sponsoring agencies, a 
member-at-large, and a member from 
the pharmaceutical industry, 

Anotlier group is the Industry .Sub- 
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However, pending any such move, 
fringe areas outside the city will 
need more small idants, he said. 

Perhaps a couutywide sanitary 
district to handle all water and sew- 
age disposal services would be best, 
Moehlman stated. 

Attempts Made to Measure 
EflFects of Air Pollution 

Air pollution in many cities 
around the world has created a sub- 
stantial health problem, said Br. 
Lester Breslow and Dr. John Gold- 
smith, bureau of chronic diseases, 
California State Department of 
Public Health. 

But, they went on to say, “if we 
are to attack air pollution as an 
environmental influence detracting 
from health as well as causing dis- 
ease and death, then it seems de- 
sirable to measure the extent to 
which it does interfere with well- 
being.” 

In 1956, in an attempt to measure 
the effects of air pollution on health, 
the California State Department of 
Public Health sampled 3,545 house- 
holds. Porty percent stated they 
were bothered by air pollution. In 
Los Angeles County, 60 percent re- 
ported various unpleasant physical 
reactions. The surveyors found 
that 1 out of S Los Angeles house- 
holds was considering change of res- 
idence because of air pollution, 
while some were thinking of chang- 
ing their jobs for the same reason. 
Commenting on this situation, Bres- 
low and Goldsmith said, “Interfer- 
ence with well-being to the point of 
changing residence or job represents 
a disruption of health which cer- 
tainly qualifies smog as a public 
health problem.” 

The possibility that air pollutants 
are causally related to lung cancer 
and respiratory diseases has led to 
several studies here and abroad, 
and, the authors noted, the English 
have had some success in relating 
chronic bronchitis to air pollution. 

Attempts to measure the relation- 
ship of air pollution to chronic dis- 
eases in this country, however, have 


not been conclusive, according to 
Breslow and Goldsmith., An inves- 
tigation in 1956 to confirm the im- 
pression that episodes of smog pre- 
cipitate asthma was inconclusive. 

Since 1954 the California State 
Department of Public Health has 
been studying daily mortality data 
from Los Angeles, but has not as 
yet demonstrated any effect of air 
pollution on mortality. A special 
study of 4,000 nursing home pa- 
tients, who, the authors believe, 
would quickly reflect any adverse 
environmental condition, has re- 
vealed no definite effect on mortal- 
ity from air pollution alone. But, 
the authors admonish, this does not 
mean that no effect occurred. 

Present knowledge of the health 
implications of air pollution de- 
mands strenuous control efforts, 
but Breslow and Goldsmith stressed 
the fact that “research on the 
health effects must be pursued with 
equal vigor in order to identify 
the aspects of air pollution which 
are most dangerous to human life 
and well-being.” 

Deep Wells Found Practical 
For Waste Disposal 

Deep wells are the cheapest, most 
practical method of disposing of 
chemical waste, stated W. H. 'Wal- 
lace, flue chemicals department fore- 
man, Upjohn Company, Kalamazoo, 
Jlich. The company now pumps 25 
million gallons of waste per year 
into the substrata at a cost of §2 
per 1,000 gallons. 

The firm turned to wells in 1954 
when the swampy area, previously 
used for disposal of wastes from fine 
chemical production and processing, 
became seriously contaminated. 

It is generally agreed that a suc- 
cessful disposal well must be located 
in a favorable geologic structure, 
such as sedimentary rock formations, 
including sandstones, limestone, and 
ilolomites, he said. These strat.a 
are often several thousand feet thick 
in the North Central Statc.s. Their 
porous capacity is large ; wells pump 


into a substrata approximutd}' 15 
percent void. 

Disposal Wells Favored 

According to AVallace, llicliig.-iu’s 
State regulatory body, the Water 
Resources Commission, favors using 
disposal wells if they are eenieuted 
in and properly coustructed. Tlie 
State’s geological divisiou does not 
fear contamination of the jiotahle 
water strata when the disposal well 
discharges at 1,000 feet belou’ the 
well water aquifer. 

The company’s first disposal well, 
drilled in 1954, was an S-inch well 
with a 7-iuch steel easing inside and 
the area between sealed with con- 
crete. As additional protection 
against contamination, waste is 
pumped through a 2-inch, high-pres- 
sure line, sealed at the top and 
bottom of the well. A leak in this 
line is instantly detected by watch- 
ing the pressure developed in the 
annular space. 

The cost of the well method is 
higher than the cost of biological 
disposal. But the large amount of 
lime neutralizer used was also neces- 
sary in the previous system, because 
the concentrated waste has an ex- 
tremely high chemical oxidation de- 
mand. Liquid waste must be 
neutralized, clarified, and filtered be- 
fore being pumped into the wells. 
If another well and injection pump 
were added, the co.'^t per 1,000 gal- 
lons would decrease since the pre.sent 
labor force could handle 50 to 15 
percent more volume. 

Useful Life 

Disposal wells always lead to the 
question of how long they will last. 
Upjohn may have a partial answer 
from its 3 years’ e-vperiencc. 

The company uses 2 high-pressure 
injection pumps operated together 
and singly, 6 days a week, and re- 
cords each day’s mo-xlmum and 
minimum pressure. At the start, the 
maximum iiressure was approxi- 
mately 9S0 pounds per square inch 
and the minimum, 500. Today the 
nia.\imuni has dropped to SCO i>oiwds, 
hut the minimum is 750. 
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given in effective dosages, lie said. 
The cooperative studies, lloore ad- 
vised, should yield valid informa- 
tion in the shortest i30ssible time with 
the least possible risk to patients. 

In the first studies, cancers of poor- 
prognosis were selected for obser- 
vation. The parallel investigations 
at a large number of hospitals were 
planned to insure an adequate num- 
ber of study patients within a 1-year 
period. 

Triethylenethiophosp h o r a m i d e 
(TSPA) is under test in conjunction 
vrith surgery for carcinoma of the 
stomach in one study. A second 
study concerns the use of nitrogen 
mustard in patients with resectable 
lung cancer. 

Under consideration are studies of 
colon and rectal carcinoma and 
breast cancer, using TSPA, and 
cancer of the ovary, using an alkyl- 
ating agent or radioactive isotope. 

Study Protocol 

Moore outlined as representative 
the protocol of the gastric cancer 
study, followed in the separate in- 
vestigations by the various hospitals. 
Patients with nonresectable lesions 
or physical conditions that indicate 
increased risk to chemotherapy are 
excluded. Eligible patients are as- 
signed hy random selection to experi- 
mental and control groups, with the 
assignment unknown to the surgeon 
until after completion of the excision. 

At surgery the scheduled dosage 
is administered into the systemic 
vein and into the peritoneal cavity 
before closing the abdomen. Post- 
ojjerative dosages are given intra- 
venously on tlie 1st and 2d days. 

Followup examinations are de- 
signed to obtain immediate informa- 
tion on the effect of tl>e chemothera- 
peutic agent upon the blood-forming 
system and to yield subsequent in- 
formation on survival. Survival 
was adopted as the only criterion of 
effectiveness. 

Moore stressed the importance of 
the central statistical unit, which 
must provide the randomisation 
techniques, inde.v patients admitted 
to the study, clieck on the accuracy 


Of the data gathered, verify survival 
periods, and, finally, assess the 
value of the therapy. 

Pinal assessment of Triethylene- 
thiophosphoramide as an adjuvant 
agent against carcinoma of the 
stomach should be possible within 2 
years after completion of the study, 
Moore said. 

Environment Holds 
Brain Tumor Clue 

The first study on the epidemiol- 
ogy of tumors of the central nervous 
system shovred that an environ- 
mental factor may be associated 
with these tumors, according to Dr. 
Thomas F. Mancuso, chief, division 
of industrial hygiene, and Dr. Eliza- 
beth Jackson Coulter, chief statis- 
tician, division of vital statistics, 
Oluo Department of Health. 

The authors, using data on resi- 
dents of Ohio, 25 to 64 years of age, 
who died of tumors of the central 
nervous system dm-ing the period 
from 1044 to 1952, found variations 
according to geographic location, 
population group, and industry. 
Deatli certificates, histological e.v- 
amlnations, X-rays, angiograms, 
and ventriculograms were the 
sources of their data. 

ffig/t Urban Rate 

Data on residence of white males 
showed that the S metropolitan 
counties had a standardized mor- 
tality ratio of 110.1, that 7 urban 
counties had a 97.3 ratio, and that 
the remaining 73 rural counties had 
an S4,4 ratio compared with the 
whole State. Counties were classi- 
fied as metropolitan if they had 
cities of 100,000 or more; as urban 
if they had 50,000 or more persons 
living in urban areas. 

In Summit County, Ohio, deaths 
of white men due to brain tumors 
were significantly higher than ex- 
pected on the basis of mortality 
experience in the State— 77 com- 
pared with 53,8. For white men. 
Summit County’s average annual 


age-adjusted rate, S.OO, was the 
iiighest among Ohio's S metropolitan 
counties, who.se total rate was 0.20. 

The metropolitan counties had 002 
deaths due to tumors of the central 
nervous system among white men, 
and 415 among white women of the 
same age group during the 1044 to 
1052 period. 

Those counties, the authors also 
found, had a higher average annual 
mortality rate per 100,000 for men 
tlian for women. The age-adjusted 
rate for the counties for men w.a.s 
0.20 compared with 4.22 for women. 
In eacli county the rate for men ex- 
ceeded that for women. 

Mancuso and Coulter compared 
average annual death rates per 
100,000 for native white, foreign 
born white, and nonwhite males. 
Tlie age-adjusted rate for foreign 
born was 5.S9, for native white 4.25, 
and for nonwhite, 3.17. 

Data on length of residence in the 
metropolitan counties at the time of 
death showed 45 of 81 foreign born 
wliite males and 215 of 367 native 
white maies died after 20 or more 
years of residence. 

Industry as a Factor 

Variations by industry and length 
of employment were also factors in 
deaths from brain tumors, the au- 
thors reported. Their statewide 
data covered 934 w’hite males who 
died of tumors of the central neri’- 
ous system in the period 1044-52. 
The employment histories of each 
death were reviewed to determine 
the industry in which the person 
worked in 1030, by age at that time. 

In addition, the period of employ- 
ment in the industry recorded in 
1030 was determined. Industry 
rates of employment in 1939 were 
computed on the basis of population 
data in the 1940 U. S. census and 
adjusted for age on tlie basis of the 
total population of continental 
United States. 

Deaths cine to tmnor.s of the cen- 
tral nervous system were identified 
in three major industry groups of 
agriculture, construction, and manu- 
facturing. Within tile iiiamifiictur- 
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committee which advises on indus- 
trial problems and promotes indus- 
trial participation in cancer chemo- 
therapy research. It is composed of 
industrial research executives who 
serve as private individuals and not 
as company representatives. 

The Cancer Chemotherapy Na- 
tional Service Center, the third 
group, has a full-time staff which ad- 
ministers the program recommended 
by the national committee, organizes 
and operates the needed technical ad- 
visory panels, arranges for the ex- 
change of information, promotes co- 
operation among scientists, and 
otherwise implements the national 
program. 

The existing program is a mixture 
of empiricism, exploration of exist- 
ing leads, and support of that basic 
research which appears to offer the 
possibility of yielding useful infor- 
mation, Endicott stated. At pres- 
ent too little is known of the nature 
of cancer and the agents that tempo- 
rarily inhibit its growth to allow dis- 
carding any likely material without 
at least a preliminary trial, he said. 

National Service Center 

To give the program direction, the 
center established five technical ad- 
visory panels ; chemistry, screening, 
pharmacology-biochemistry, endocri- 
nology, and clinical studies. 

Some 45,000 materials are sent an- 
nually to the center for antitumor 
test by research organizations, uni- 
versities, and pharmaceutical and 
chemical companies. These m a - 
terials are screened against three 
types of mouse cancer — sarcoma ISO, 
carcinoma 755, and leukemia 1/1210 — 
especially chosen for their ability to 
indicate anticancer agents. S i x 
screening laboratories are under con- 
tract to the center, and negotiations 
are under way witli several phar- 
maceutical companies for inplant 
screening. 

For the development of bettor 
screening methods, microbiological 
methods, tissue culture, and human 
tumors in animal hosts are under 
study. Also being sought are reli- 
able biochemical techniaues for in- 


dicating the cancer destroying prop- 
erties of chemicals, hormones, and 
antibiotics. 

When a ijharraacological com- 
pound is found to have anticancer 
activity in the screening, animal 
studies are made to see what hap- 
pens to the drug in the body. Before 
human trial is initiated, proper dos- 
age and toxicity are determined. 

Clinical trials are made by 11 co- 
operative study groups which repre- 
sent more than 100 medical schools 
and hospitals in different parts of the 
country. End results are analyzed 
tlirough tumor registries which are 
set up to provide data annually on 
all types of cancer and to undertake 
special studies on the effect of vari- 
ous treatments. 

For better communication of re- 
search findings, a documentation 
center for information on cancer 
chemotherapy has been established at 
the center. A current bibliography, 
beginning with 1946, is available, 
and a series of reports are being 
issued to qualified investigators. 

Other services offered by the 
center include procurement of chem- 
icals and radioactive compounds for 
research purposes, arrangements for 
screening, pharmacological studies, 
and arrangement of interinstitu- 
tional cooperative clinical trials for 
large-scale evaluation of promising 
compounds. Information on tech- 
nical problems as well as on grants, 
fellowships, and travel funds is aiso 
provided. 

Industrial participation, which has 
been mainly limited to the submis- 
sion of compounds, will be expanded 
through contracts made possible by 
recent congres-sional appropriation, 
Endicott reported. Firms will under- 
take research and development pro- 
jects as well as “target” or applied 
programs. Work will cover inplant 
screening, syntheses of potential 
anticancer agents, iiliarmacology, 
methodology, and other phases of 
drug development. 

Evidence that the clinical course 
of cancer can be influenced by chem- 
icals has aroused the interest and 
support of the pharmaceutical indu.s- 
try, research organizations, private 


investigators, and the Government. 
The cooperation of these groups 
makes possible a continuous, con- 
certed effort toward the chemical 
control of cancer, Endicott con- 
cluded. 

Anticancer Agents Tested 
As Surgery Adjuvant 

The efficacy of anticancer .igcnts 
as an adjuvant to exeisional surgery 
is on trial at a group of university 
surgery departments and a group of 
veterans hospitals. 

These closely supervised studies, 
organized in November 1950 under 
the auspices of the Clinical Panel of 
the Cancer Chemotherapy Natioiml 
Service Center, were described by 
Dr. George E. Moore, director of 
the Roswell Park Memorial Insti- 
tute, Buffalo, N. Y. 

Surgery, even when all gross evi- 
dence of the tumor is removed, and 
irradiation of the operative area do 
not cure all patients, Moore said. He 
pointed out that free tumor cells 
may spread through the lymplmtic 
and vascular systems, or tliey may 
exfoliate into a body cavity. -Vbout 
half of the blood samples obtained 
from veins draining malignancies of 
the lung and gastric intestinal tract 
contain tumor ceils, he reported. 

Moore termed logical an attempt to 
destroy by chemical compounds tlic 
widespread cancer cells remaining 
after surgery since the majority of 
patients die from metastasis of tlic 
cancerous cells rather thiiii from 
local recurronee. 

In experimental work, lie reported, 
chemotlierapeutie agents liave been 
effective against unestiibllslicd tu- 
mors, altliongh they were inclfeetlve 
in curing tlie same type of c.stid)- 
lished tumors. 

Highly Toxic 

Moore warned, however, tliat ad- 
juvant chemotherapy Iia.s not been 
estnbli.shed and l.s not reeoimiu-nded 
for general n.-e. With few e-weie 
tioii.-;, all compounds aetivc against 
tumors are extremely toxic wlicii 
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225 cases were identified as actual 
cases through records or inter- 
view. 

202 cases (lualifled under Jones’ 
diagnostic criteria. 

U3 cases were in females, 112 in 
males. 

152 cases were in children under 
15 years of age. 

41 of the physicians were general 
practitioners, 15 internists, 7 pe- 
diatricians, and 2 surgeons. 

Interview data from 240 physi- 
cians who did not return question- 
naires showed: 

74 physicians treated 177 cases of 
rheumatic fever. 

158 cases qualified as actual cases 
under Jones’ diagnostic criteria. 

65 cases were in females, 112 in 
males. 

114 cases were in children under 
15 years of age. 

105 of the physicians were gen- 
eral practitioners, 30 surgeons, 28 
internists, 10 pediatricians, and 67 
others eye, ear, nose and throat 
specialists, dermatologists, psy- 
chiatrists, urologists, orthopedic 
surgeons, obstetricians, gynecolo- 
gists, or radiologists. 

Beports from the two groups of 
physicians showed differences in per- 
centages of cases meeting Jones' 
major and minor criteria for rheu- 
matic fever. 

But in the reporting group 52 per- 
cent of the cases met 2 major criteria, 
and 38 percent met 1 major and 2 
minor criteria. In the nonreporting 
group 45 percent of the cases met 2 
major criteria, and the same per- 
centage met 1 major and 2 minor 
criteria. Under Jones’ criteria 90 
percent of the cases in both groups 
qualified as rheumatic fever. 

In both groups general practi- 
tioners diagnosed and treated 75 per- 
cent of the cases and internists and 
pediatricians 20 percent. Two-thirds 
of all cases of rheumatic fever oc- 
curred in children under 15 years. 

Conclusions 

The followup studies, statistically 
designed to confirm or revise the 


2,297 cases originally reported in the 
survey, proved to Rosenfield that 
1,650 cases were actually treated 
by the entire group of physicians re- 
turning questionnaires. 

The interviews with the 240 
physicians who had not returned 
questionnaires showed 74, or 30.8 
percent, had treated rheumatic fever, 
while 597, or 39.3 percent of those 
replying in the survey, reported 
cases. This indicated the 1,507 non- 
repliers in the original survey 
treated approximately 1,000 eases. 

Rosenfield concluded that Minne- 
sota had 2,600 cases of rheumatic 
fever in 1955, that the disease con- 
tinues to be prevalent in the State, 
and that it constitutes a serious 
hazard. 

Recurrence Rates Decline 
For Rheumatic Fever 

Rheumatic fever recurrence rates 
in patients aged 2-20 years showed 
a decline during a 21-year study, 
1936-56, condixcted at the New YorU 
Hospital cardiac rheumatic clinic. 

According to Dr. May G. Wilson, 
Dr. Wan Ngo Dim, and Dr. Ann 
aicA. Birch, all pediatricians with 
the Corneil University Medical Col- 
lege, the decline appeared to coin- 
cide with progressive improvement 
in socioeconomic status for the ob- 
served patients. 

The downward trend in recurrence 
rates antedated the antimicrobial 
era and did not appear to be sharper 


Dental Health . . 

FiuoridaHon System 
Devised for Home Use 

Users of private water supplies 
may soon be able to enjoy the bene- 
fits of fluoridated drinking water, 
according to statements by P. J, 
Maier, sanitary engineer. Division 
of Dental Public Health, Public 
Health Service. 


for 1952-5C when antibiotics wei’e 
administered either tlierapeutically 
or prophylactically, the authors 
stated. 

During the study period 782 chil- 
dren, who contributed 5,663 person- 
years, had a total of 613 recurrences, 
giving a crude overall rate of lO.S 
percent per year. Twenty-one con- 
secutive annual recurrence rates at 
ages 2 to 20 years gave a mean rate 
of O.S percent per year. There was 
a statistically significant downward 
trend, with a slope of —0.4 percent 
per year, in the annual recurrence 
rates from 1937 to 1956. The individ- 
ual rates for 1936-41 were signifi- 
cantly above the mean rate, and sig- 
nificantly below for 1955-56, 

The approximate chance of a re- 
currence in any one year for all chil- 
dren 6 to 13 years of age declined 
from 1 in 4 before 1944 to 1 in 7 
between 1944 and 1956. For those 
aged 14 to 20 years the chances fell 
from 1 in 16 to 1 in 35, 

General improvement in the 
standard of living in Greater New 
York City during the years 1036-56 
was reflected in the socioeconomic 
composition of the clinic population, 
the authors stated. They explained 
that the relative percentage of 
patients in the best environmental 
group increased, and those in the 
poorest socioeconomic status de- 
creased. Recurrence rates were gen- 
erally lower in the more favorable 
environmental group, and for the 
poorest environmental group the 
rates did not follow the decline 
noted for the total clinio population. 


• 

For the past 2 years, a device for 
fluoridating Individual water sys- 
tems has been in use in four subur- 
ban homes in Maryland. Fluorida- 
tion has been accomplished with the 
utmost safety and with remarkable 
consistency and precision, the report 
indicated. 

Indispensable to satisfactory op- 
eration of home fluoridation equip- 
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ing group approximately 10 specific 
industries were studied. The result 
showed considerable variation in 
rates. The lowest rate for the three 
broad industrial groups occurred in 
agriculture. Several specific manu- 
facturing industries, on the other 
hand, showed relatively high mor- 
tality. 

On the basis of their data, Man- 
cuso and Coulter concluded that 
exploration of environmental fac- 
tors may provide clues to the 
etiology of tumors of the central 
nervous system. 

Finds Ethnic Extremes 
In Cervical Cancer 

Cancer of the uterine cervix is 
nearly four times as common among 
non- Jewish white women of New 
York City as in Jewish women of 
either New York or Israel. 

Incidence rates are consistently 
low for cancer of the cervix — l.S per 
100,000 — among Jewish women in 
both areas although habits, customs, 
and geographic origins of the two 
groups are not identical. By con- 
trast, the rate for non- Jewish white 
women in New York City is 17.3, 
and it is 30.1 for selected urban 
areas in the United States. 

These findings were reported by 
Dr. Lucia J. Dunham of the Labo- 
ratory of Pathology, National Can- 
cer Institute, from studies pursued 
with Dr. Harold D. Dorn, chief. 
Biometrics Branch, National Insti- 
tutes of Health. 

Cervical cancer seems to be a 
frequent form of malignancy in 
Puerto Kican and nonwhite women, 
according to Dunham and Dorn. 
The incidence for Puerto Eican 
women was 111.3 per 100,000 while 
the rate for nonwhite women was 
51.5 per 100,000 in the groups 
studied in New York City. 

Individual interviews of patients 
were conducted to obtain infor- 
mation on social, medical, surgical, 
menstrual, marital, and pregnancy 
histories. .1. total of 3,511 women, 
including 2,118 Jewish women and 


1,096 non-Jewish white women, were 
interviewed between 1951 and 1953 
in New York City and Israel. Fewer 
than half of them had cancer. The 
remainder were hospital patients 
without cancer, interviewed as con- 
trol eases. 

Durnham and Dorn emphasized 
that this is a preliminary report on 
the methods used in a study of wom- 
en with uterine cancers in different 
geographic areas and racial groups. 
“We hope a scientific basis will be 
established for the study of factors 
which may shed light on reasons for 
differences in cancers of the uterine 
cervix in several population groups,” 
they said. 

Cytological Facilities 
For Cervical Lesions 

A widespread deployment of cyto- 
logical diagnostic facilities would be 
of invaluable assistance in the early 
detection and treatment of cervical 
lesions, presumed to be a preinva- 
sive form of cancer. Of equal im- 
portance, these facilities would 
enable us to arrive at an understand- 
ing of the biology of cervical cai'- 
cinoma and its epidemiology. 

These were the main contentions 
of Dr. John K. Frost, assistant pro- 
fessor of gynecology, Johns Hopkins 
School of Jledicine, and associate 
professor of pathology. University 
of Maryland School of Medicine, 
Baltimore. 

Through the use of exfoliative 
cytology, he said, the preinvasive 
form of cervical cancer has been de- 
tected in 07 percent of the women 
in whom it is known to occur. This 
may be contrasted with the disap- 
IJointingly infrequent detections b.v 
physical examination alone. 

Cj'tological detection of tliese 
lesions of careinouia-iu-situ, has re- 
sulted in early treatment, which 
Frost believes has contributed in- 
creasingly to the conservation of 
life. 

But there is still some distance to 
go. Frost observed, before the bio- 
logical behavior of cervical lesions 


is completely understood. Estab- 
lishing adequate cytological diag- 
nostic facilities would shorten that 
distance considerably. 

Rheumatic Fever Cases 
Exceed' Morbidity Reports 

A study of rheumatic fever prev- 
alence in Minnesota showed tli.at 
2,600 cases were diagnosed and 
treated in 1955, although 1S7 case.s 
is the State’s yearly reported aver- 
age (1050-54). 

Keporting of the disease is re- 
quired by law, but such reporting is 
known to be incomplete, stated Dr. 
A. B. Rosenfield, director, division of 
special services, Minnesota Depart- 
ment of Health, who made the stud.v. 

To obtain accurate information oa 
prevalence, Minnesota’s Heart As- 
sociation, the State Department of 
Health, and the Heart Committee of 
the State Medical Association sent 
questionnaires to 3,063 State Medical 
Association members in September 
1055. 

In 1,510 replies, 597 pliysiciaus re- 
ported 2,207 cases over 12 woutlis, 
averaging 3.8 cases per pbysiciiui 
reporting eases. 

The large number of cases re- 
ported in tile survey and the small 
number reported to the State health 
department raised two questions, 
Kosenfield declared. How many of 
the 2,297 cases were iictuallj' identi- 
fiable? How many met accepted 
diagnostic criteria for rheumatic 
fever? 

Physicians In ter viewed 
To find tlie answers, 65 pliysiciaas 
(11 percent) wlio rop<jrted 13 jter- 
ceut of the cases in tlio survey and 
240 ijhysiciaus (16 percent) wlio did 
not return questionn.aires were inter- 
viewed. Case records were tilso re- 
viewed anil data abstracted on a 
checklist of Jones’ criteria for diag- 
uo.sis of riteumatic fever. 

Interview data from (w pli.v- 
siciaas wlio returned qucstloii- 
lutires .shoircd .• 

281 eases of rlieiimatic fever were 
reported. 
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DENTAL PERSONNEL 


same kind of care lie customarily 
applies to other water treatment 
processes. 

Accuracy iu fluoride feeding may 
be difllcult in some instances, hut it 
is never impossible. 

llajor direct responsibility for 
surveillance of the fluoridation pro- 
cess belongs to the health department 
engineer. Dentists, however, are in- 
directly accountable, the report 
pointed out. They have predicted 
and promised benefits. Their in- 
difference to the necessity of main- 
taining a precise fluoride level could 
bring them discredit should fluori- 
dation he condemned because inade- 
quate procedures produced inade- 
quate results. 

Responsibilities for 

Dental Hygienists 

Increased responsibilities would at- 
tract more dental hygienists to pub- 
lic health service, commented Martha 
Howard Pales, dental health coordi- 
nator, Brookline, Mass. 

The primary reason for the short- 
age of dental hygienists, Pales main- 
tained, is that few are given the 
opportunity to use their capacities 
to the full, with the result that their 
w’ork seems unattractive. 

Hecruitments, Pales said, are not 
replacing those lost through death 
or retirement. As a result, more and 
more public health dentists have had 
to undertake duties normally per- 
formed by the hygienist. 

ResponslbUities, Pales observed, 
m.ay be added to the dental hygien- 
ist’s role according to the level of 
competency. There are three such 
levels : the certiflcate dental hygien- 
ist, the dental hygienist with a bach- 
eior’s degree, and the dental hygien- 
ist witli graduate training in public 
healtii. Pales suggested the follow- 
ing responsibilities that could be as- 
signed to each level of competency. 

Certificate Dental Hygienist 

Educate patients, particularly chil- 
dren, in dental procedures and dental 
hcultli facts. 
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Educate patients in the require- 
ments and routines of the clinic. 

Screen clinic ca-ses from referrals 
to private dentists. 

Conduct comiHuoit.v dental siirve.ys. 

Take roentgenogi’ams for commu- 
nity surveys or for research studies 
as well as in the clinic. 

Do all prophylactic work for clinic 
patients or for demonstration pro- 
grams. 

Make topical fluoride applications. 

Jilake occlusal evaluations, code 
findings, and make models. 

T,ake eliarge of clinic supplies, and 
inform staff of availability of new 
materials. 

Degree Dental Hygienist 

Screen patients ; record and inter- 
pret findings for others. 

Compile data on clinic functions 
and activities for the director. 

Undertake major load of school 
dental health programs. 

Provide and interpret information 
for local groups. 

Act with or for the director in 
planning community projects. 

Work with welfare, volunteer, and 
veterans’ groups. 

Lecture before training schools and 
supeiwise field training experience. 

Graduate Dental Hygienist 

Administer town or county dental 
programs, coordinating the wmrk of 
advisory dental committees with 
dental clinic programs. 

Participate in program planning 
and evaluation. 

Recruit for staff openings. 

Train new personnel. 

Help prepare annual reports and 
budget. 

Arrange field training visits and 
institutes. 

Work with dental hygiene train- 
ing schools and teacher training 
colleges. 


Urges States to Meet 
Dental Deficiencies 

The inadequate supply of dentists 
and dental hygienists makes it man- 


datory for State health agencies to 
iflay a larger role in dental health 
activities than tliey have up to now, 
commented Dr. Wesley O. Young, 
director, division of dental health, 
Idaho State Board of Health. 

State health agencies, Young said, 
must stimulate interest and action, 
coordinate joint cooperative action 
on State, regional, and national 
levels and serve as a source of tech- 
nical information. 

Since the basic objective of public 
dental bealtii is to imijrove the oral 
health of the public through com- 
munity activities, it is imperative, 
Young asserted, that the supply of 
dental personnel be increased and 
the available resources be fully uti- 
lized in order to meet that objective. 

Various attempts. Young noted, 
have been made to meet the wide- 
spread lack of dental manpower. 
Fluoridation and emphasis on child 
dental care are two activities under- 
taken to reduce anticipated patient 
load.s. In the western States, to 
which Young turned for his ex- 
amples, expansion of present facili- 
ties, reorganization of various units, 
and creation of new methods have 
been the principal activities in meet- 
ins the problems of dental man- 
power shortages. 

In Colorado, Young said, the new 
dental school being built there will 
be, through the efforts of the State 
dental society, regional in character 
and will serve the entire Rocky 
Mountain area. In Idaho, the State 
dental society has provided scholar- 
ships for students of dental hygiene, 
and plans have been developed to 
e.xpand one of the universities to in- 
clude a dental hygiene school. This 
School will offer courses leading to a 
certiflcate or a degree in dental hy- 
giene. In Nevada, the uneven dis- 
tribution of its population resulted 
in inadequate dental care in 
sparsely populated regions. To 
serve these relatively isolated areas, 
the State dental society purchased 
a fully equipped dental trailer. 

In order to provide adequate 
dental manpower, four basic steps 
mu.st he taken. Young said; (a) de- 
als 
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uient is proper maintenance, Maier 
said. A service to provide fluori- 
dated water similar to services now 
providing chlorinated water, sof- 
tened water, or bottled water was 
recommended as a practical and 
profitable enterprise. 

The tasks of a fluoridation service 
would include analysis of the un- 
treated water; in-ovision, installa- 
tion, and maintenance of equipment ; 
periodic inspection of the installa- 
tion, replenishment of the fluoride 
solution, and adjustment of the dos- 
age; and eventually removal of the 
equipment. 

The cost for the service, including 
a .$l.o0 profit, is estimated to be $3.00 
per month. It could be less, depend- 
ing on the number of customers, dis- 
tances traveled in servicing the 
equipment, and the like. 

So far fluoride-feeding devices are 
available only for homes with elec- 
trically driven pumps which dis- 
charge into a pressure tank, but 
devices can be developed for other 
types of private water supply 
systems. 

In the Maryland experiment, two 
types of feeders have been tried. 
One is actuated by a solenoid which 
is energized periodically through a 
rectifier by means of an electric 
timer. The other is hydraulically 
operated, the driving energy being 
derived from the water pressure in 
the distribution system. 

These two types, both commer- 
cially available, appear to be equally 
accurate, but the hydraulic model 
seems to operate more smoothly, ac- 
cording to Maier. With tlie hydrau- 
lic model, he pointed out, there is no 
possibility of operation when the 
liump switch is on but no water is 
being delivered. 

During most of the testing period, 
the units were serviced each month, 
although replenishment of fluoride 
solution was not required for about 
3 months. Jlinor repairs, such as 
replacement of fuses, repair of 
leaks, or replacement of plastic 
parts, had to be made occasionallj*. 
These affected the continuity of feed- 
ing, but they did not affect at all the 


safety of the procedure from the 
standpoint of overdosing. 

Maier estimates that currently 
about 20 million homes housing 60 
million people have private, individ- 
ual water sources, and he believes 
the proportion is increasing slightly 
each year. 

Topical application of fluorides, 
use of bottled fluoride water, and use 
of pills containing fluoride are 
among the methods suggested for 
bringing the benefits of fluoride to 
these people. But these methods, ac- 
cording to Maier, are expensive, diffi- 
cult to administer, or hazardous in 
comparison with fluoridation of the 
water supply. 

All known experience and infor- 
mation indicate that fluoridation 
of the existing water supply is the 
best method from the standpoint of 
both safety and effectiveness. 

Precision in Fluoridation 
Judged a Necessity 

Maximum benefit to teeth from 
fluoride depends on maintenance of 
the fluoride content of the water 
supply at the established ojitimal 
level, declared Grace C. Scholz and 
Floyd B. Taylor, of the I’ublic Health 
Service, and W. L. Harris, water 
plant supervisor in Grand Kapids, 
Mich. Miss Scholz is chief of statis- 
tical services. Division of Dental 
Public Health, and Mr. Taylor is 
sanitary engineer. Division of Sani- 
tary Engineering Services. 

Reporting a study which revealed 
that two cities failed to keep the 
fluoride content up to the desired 
level, they urged periodic, current de- 
terminations of fluoride content and 
immediate correction of deficiencies. 
The 3 ' recommended simple statistical 
analysis of series of water test re- 
sults, preferably at intervals not ex- 
ceeding 3 mouths. 

Fluoridation as a public health 
measure will not be judged b^’ the 
maximum results that a properlj' 
conducted study cau efiect but bj’ its 
actual achievement in preventing 
dental caries in all coimmmities 
where it is practiced, thei' warned. 


It was observed that State health 
departments frequently estabM 
recommended levels of fluoride coa- 
centration and a ma.ximuin level that 
is never to be exceeded, but that little 
concern is evidenced when fluoride 
concentrations fall below the recom- 
mended level. 

The study was conducted in two 
unidentified cities in the east and in 
Grand Rapids, Mich. It was based 
on water sample analyses perfoniied 
and recorded as part of noriiial plant 
operations. 

Grand Rapids achieved remarkable 
precision in meeting the objective of 
1.0 to 1.1 p.p.m. fluoride. In clear- 
well samples, the mean fluoride con- 
tent during a lO-j'ear period was 
1.07 p.p.m., with a standard devia- 
tion of only O.OG p.p.m. Findings for 
samples from the distribution sys- 
tem during the same period were 
comparable. 

Tlie two eastern cities, however, 
fell far below their fluoridation aim. 
In one the mean for samples from the 
distribution system collected during 
a period of more than 2 years was 
0.62 p.p.m. with a standard deviation 
of 0.23 p.p.m. This city censed 
fluoridation by action of the gov- 
erning council following susiieusion 
of the procedure by the water sup- 
erintendent. 

In the other eastern city, the mean 
for distribution system samples was 
0.66 p.p.m., and the standard devia- 
tion was O.-ll p.p.m., indicating a 
wide variation in the readings. 
Samples collected at the pumping 
station during a portion of the same 
period showed a mean of 0.76 p.p.m. 
and a standard deviation of 0..32. 

Officials in this latter city Intro- 
duced corrective measure.s, and a 
subsequent 6-month series of samples 
showed improvement. The mean 
was O.SS p.p.m. with a standard de- 
viation of 0.2(1 p.p.m. 

It was noted that the fluoridation 
e.vperienee of the two eastern cities 
i.s not uidiiiie. 

Fluoridation pro<-edure])re.-,ents no 
iimisual teeiinic:il fliliieidtie.s, the re- 
port .stated, but it requires that tlie 
water plant ojierator exercise the 
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ords, recruitment and utilization of 
personnel with special competence in 
records work, increased understand- 
ing and support of records work by 
administrators, and expansion of 
training facilities specifically de- 
signed for public healtl) records per- 
sonnel are some of the steps needed 
to improve health department re- 
ports and records, Lucas stated. 

Records Systems 
Each element of a records system 
must be selected for its contribution 
to the whole because a breakdown in 
any one element will affect the func- 
tioning of the entire system. Accord- 
ing to Lucas, obsolete procedures, 
lack of attention to schedules for the 
disposition and retention of records, 
and delay in the progression of rec- 
ords from point of origin to final 
filing are some of the problems of 
records systems. 

Lucid, concise, up-to-date pro- 
cedures manuals are essential to the 
effective use of record forms, Lucas 
said. A reviewing body should cor- 
relate the forms used by various pro- 
grams and disciplines in the health 
department In order to avoid unnec- 
essary multlpiicatvon, to assure con- 
sistency in format, and to make sure 
that the size of the forms conforms 
to that of the filing equipment in the 
department. Before introducing a 
new form into a records system, re- 
vising or combining existing forms 
or changing procedures should be 
considered. 

Records Management 

Oflice management implies the 
planning, organization, and control 
of olfice activities but in the health 
department the activities often con- 
trol the office, Lucas stated. 

Perhaps the greatest handicap to 
good records work is lack of interest 
in and support of good office methods 
and records management on the part 
of administrators, health officers, 
and program directors, Lucas as- 
serted. Administrators frequently 
fail to make it clear to the staff 
that authority for certain operations 
has been delegated to the recoi-d.s 
clerk. They also somolimes allow 


iiieflicient procedures to continue be- 
cause they do not see the need for 
change and do not give authority to 
anyone else to make changes in 
routine procedures. 

Although the records clerk has the 
principal responsibility for records, 
each member of the health depart- 
ment staff has some kind of records 
work to do. In local health depart- 
ments, where the clerk’s multiplicity 
of duties leaves insufficient time for 
records work, the burden of han- 
dling records falls on nurses and 
sanitarians, whose training and in- 
terests lie in other directions. 

Piling is one of the most important 
areas in a records system, Lucas 
stated. Also, she pointed out, be- 
cause of the many sources and types 
of information about each patient 
who comes to the attention of a 
health department, it is one of the 
areas of greatest confusion. To pre- 
vent misfiling and misplacing rec- 
ords, she suggested that one person 
be delegated to do all filing and 
refiling. 

Lucas recommended unit filing by 
person, place, or family whenever 
possible. However, in large health 
departments, numerical systems 
have been found to be a satisfactory 
method. In departments which do 
not have a large volume of records, 
alphabetical systems are more 
practical. 

Personnel and Training 

Too few clerical personnel and 
employment of persons with insuffi- 
cient skill and training in elemen- 
tary office techniques hamper records 
work in health departments and 
make it necessary for other person- 
nel to spend too high a proportion of 
their time on records, Lucas stated. 
Public liealth administrators have 
little training in the principles and 
practices of olfice management ; phy- 
sicians, nurses, and sanitarians are 
not expected to be competent in this 
field: and personnel with sufficient 
training are not attracted by the 
status or salary of the clerical posi- 
tion offered, she said. 

There are practically no formal 
training courses for public health 
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records personnel, and inservice 
training courses provide little ap- 
preciation of the importance of inte- 
grating records wdth the work of the 
entire health department or of the 
significance of records procedures, 
Lucas reported. 

Training courses for records per- 
sonnel are urgently needed, she 
concluded. These courses should 
include instruction in office manage- 
ment, analysis of office methods, de- 
sign and control of forms, filing 
methods and equipment, writing 
procedures, and coordination and 
utilization of data, she said. 

Laboratory Activities 
Need Evaluation Aids 

Properly prepared evaluation in- 
dexes help administrators measure 
the effectiveness of their programs 
and help win support for their bud- 
get requests, said Dr. Daniel Bergs- 
ma. New Jersey State Commissioner 
of Health. 

The most potent evaluation pro- 
cedure, he suggested, is a well-de- 
signed method of recording public 
health activities; for no program 
can be efficiently applied or eval- 
uated unless it is recorded. 

The evaluation inde.xes of the 
chemistry laboratory program of the 
New Jersey Department of Health 
covered scope, personnel, method- 
ology, equipment, quarters, location, 
samples, and records. These indexes, 
according to Dr. Bergsma, were de- 
signed “to emphasize accomplish- 
ment rather than effort and to stress 
quality more than quantity." 

Evaluating laboratory procedures, 
Bergsma said, must be viewed with- 
in the context of certain variables; 
the excess or lack of trained per- 
sonnel in relation to the job to be 
done; the availability of adequate 
tools and facilities ; the maintenance 
of balance between advanced train- 
ing and new needs ; and the preser- 
vation of balanced relationships 
with those who are served. 

The criteria of these variables, he 
pointed out, might become com- 
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terinine present ana future needs; 
{l>) organize new facilities or ex- 
pand existing ones if supply will not 
meet expected demand; (c) utilize 
present and contemplated educa- 
tional facilities to meet State and 
regional needs; and (d) promote an 
equitable distribution of dental per- 
sonnnel to serve an equal number of 
patients. 


Nation’s Dentist Shortage 
Estimated at 13,500 

Tbe number of dentists in the 
United States has become progres- 
sively disproportionate to public 
needs during the past 27 years, re- 
ported Dr. Quentin M. Smith, as- 
sistant chief. Division of Dental Ee- 
sources, Public Health Service. 

Within the same period, he added, 
the public’s appreciation of good 
dental care, and the ability to afford 
it, have increased substantially. 

Estimating the current shortage of 
dentists in the United States at 13,- 
500, with California and States in 
the Great LaUes and southwest re- 
gions showing acute shortages. Smith 
pointed out a need to expand dental 
training facilities if the Nation’s oral 
health is to be protected. 

Calculating Needs 

In 1040, Smith reported, there was 
a ratio of $2.2 million of personal 
income to every dentist; in 1955, 
there was one dentist to every $4 
million. Thus, “when before the 
war we had 2 dentists, today we have 
only 1 in relation to the same amount 
of purchasing power.” 

The fact that there is twice as 
much money available, however, 
does not necessarily mean that twice 
as many dentists could be used, 
Smith said, since competition for the 
consumer’s dollar has increased. For 
this reason, in order to find a basis 
for calculating the need for dentists 
a 1055 average was taken of all 
States, creating thereby a hypotheti- 
cal State having one dentist per $4.3 
million personal income. This % alue. 
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Percent increase needeci in dentist supply to meet demand level 
of the fop 24 States, 1955. 
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after proper weighting by an index 
of population characteristics known 
to affect demand for dentists’ serv- 
ices, was taken as representing an 
average level of "effective demand” 
for dentists. 

An average of the 24 States having 
the largest number of dentists in re- 
lation to income (1 per $3.6 million), 
weighted in the same manner, de- 
fined a second, more optimum level 
of effective demand. Using these two 
values as standards. Smith said den- 
tist requirements at either level of 
effective demand can be calculated 
for any State or area for which in- 
formation on income and population 
characteristics is available. 


Taking into account .all factors, 
"we would need about 6,000 ailill- 
tional dentists to provide every re- 
gion with a dentist supply big 
enough to meet the demand level be- 
ing met in the average State tod.ay, 
and it would take nearly 13,500 ad- 
ditional dentists to meet the demands 
equivalent to those being met in 
the top 24 States.” 

The regions needing the largest 
numbers of dentists are, in order, 
Great Lakes, far west, Jliddle At- 
lantic, and southwest (see map), 
In addition, one State located outside 
these regions — South Caroliu.a — has 
a particularly urgent need for den- 
tists. 
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Improved Records Systems 
Seen Crucial Need 

llore tlian 40 years ago Dr. 
Charles V. Chapin of the Public 
Health Service pointed out that the 
absence of re.adily available facts 
was responsible for the lack of sy.s- 
tem in public health programs and 


procedures. Yet today, reporting 
and recording systems are still in- 
adequate, according to Nancy W. 
Luca.s, supe^^ibor, records consult- 
ing unit, diviaion of vital statistics, 
Ohio Department of Health, Colum- 
bus. 

Application of principles nnd tech- 
niques of olllce mcthod.s and rtstords 
management to pnblie health rcc- 
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nant neoplasms, with special refer- 
ence to cancer of the respiratory 
system, diabetes, all cardiovascular- 
renal diseases, influenza and pneu- 
monia, and cirrhosis of the liver. 

A questionnaire was sent to each 
physician who had signed a death 
certificate, asking for information 
on diagnostic methods and findings 
on which the certification of cause of 
death was based, an expression of 
his certainty of the diagnosis, and a 
revised diagnosis if his opinion had 
changed since he signed the death 
certificate. Questionnaires were 
also sent to the physicians, if any, 
who had attended the patient be- 
fore the certifying physician. Cor- 
oners and medical examiners were 
also queried. 

An internist directed the review 
of the questionnaires and original 
deatli certificates for type and 
amount of supporting diagnostic in- 
formation, consistency between med- 
ical certification and diagnostic in- 
formation, and the physician’s ex- 
pression of his certainty of the diag- 
nosis. Both clinical and pathological 
information were considered. The 
reviewer’s own impression of the 
certainty of diagnosis was added to 
the information obtained from the 
questionnaires and death certificates. 

Diagnostic Information 
Apparently most deaths are certi- 
fied by the general practitioner rath- 
er than by the specialist, and, except 
for deaths from cardiovascular- 
renal diseases, relatively few deaths 
from the causes studied are certified 
by coroners or medical examiners. 
However, these deaths from cardio- 
vascular-renal diseases can signifi- 
cantly affect the statistics. 

'fhe kind and amount of diagnostic 
information reported as being avail- 
able to the physician certifying the 
cause of death varied considerably, 
from sketchy information in SS per- 
cent of the deaths to good or very 
good information in 58 percent. 'The 
quality of reported information on 
diagnostic metliods was best for ma- 
lignant neoplasms ; diagnostic infor- 
mation was “very good” for CS 
percent of deaths from this cause. 


For the other diseases studied, qual- 
ity varied considerably with the 
cavise of death. 

The ratings of consistency be- 
tween the medical certification and 
the reported diagnostic information 
indicated that for 79 percent of the 
deaths, the reported causes of death 
were the most probable diasnoses. 
For the medicolegal cases, however, 
the percentage was only Cl percent. 
In the 5 percent of deaths for wliicli 
the certifying physician changed his 
diagnosis, the reviewer usually 
agreed with the new diagnosis. 

The reviewer’s scores of the 
amount and kind of information re- 
ported, the reasonableness of the 
physician’s diagnosis, and the re- 
viewer’s own opinion of the accuracy 
of the diagnosis reported were com- 
bined and the diagnoses were 
grouped into four categories — 
"solidly established,” “reasonable,” 
“in doubt,” and “probably wrong.” 
Diagnoses were apparently solidly 
established in 43 percent of the cases, 
reasonable in 36 percent, doubtful in 
10 percent, and probably wrong in 
S percent. Four percent could not be 
evaluated because of lack of in- 
formation. 

The proportion of solidly estab- 
lished diagnoses is higher for male 
than for female decedents and for 
persons under 75 years of age than 
for those who are older. The lower 
quality of diagnostic data in the 
older age groups may be due to the 
fact that attempts to make a definite 
diagnosis would not be helpful to 
the patient or it may be due to the 
uncertaiuty of the certifying phy- 
sician or the reviewer as to which 
of several diseases caused the death. 

Recommendations 

Discussion of the significance of 
the data available from death certif- 
icates in clinical or clinical-patho- 
logical conferences of the principal 
(li.seipli!ies associated with each ease 
would be helpful in future studies, 
hut this approach would be feasible 
only for deaths in a single institu- 
tion. However, interviews by an 
internist with persons who have 
some knowledge of the medical as- 


pects of the case might supplement 
the questionnaires. 

Future Offers Statisticians 
Opportunity and Challenge 

The statistical phases of nuclear 
energy programs, epidemiological 
studies of diseases, and planning and 
evaluating the resources, needs, and 
costs of health and medical services 
offer the statistician outstanding op- 
portunities and great challenges, de- 
clared Dr. Ruth R. Puffer, chief, epi- 
demiology and statistics section. Pan 
American Sanitary Bureau, Wash- 
ington, D. C. 

Health Statistics 

In nuclear energy programs, the 
services of the statistician can be 
used in measuring radiation expos- 
ure and its effect on man, in deter- 
mining permissible e.xposure to radi- 
ation, and in developing statistical 
methods for analyzing data on hu- 
man and experimental population 
genetics, Puffer stated. Some long- 
range studies in this field might cover 
several generations, she said. 

Throughout the health field, the 
statistician assists the epidemiol- 
ogist and administrator by provid- 
ing epidemiological data for use in 
studying diseases and health con- 
ditions. According to Puffer, clinical 
and epidemiological studies of the 
major causes of disability and death 
and of cardiovascular diseases, can- 
cer, and mental diseases require that 
a statistician be a member of the 
study team. 

On a world basis, differences be- 
tween countries in terminology and 
classification of causes of death re- 
sult in tremendous differences in 
death rates from specific causes and 
in other data. Puffer said. As an 
example of the need for understand- 
ing medical terminology as used in 
various languages, she cited the use 
of the term “toxicosis.” In nearly 
all Spanish-speaking countries, “to.x- 
icosis” me,nns a specific clinical en- 
tity resulting from severe and rapid 
dehydration from diarrheal diseases. 
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pletely subjective unless objective 
measuring tools can be devised and 
applied. This does not imply that 
evaluation teams must be used; be 
found from liis own experience that 
self-evaluation achieves adequate 
objectivity without consuming the 
time of an evaluation team. 

There is a need at present, Bergs- 
ma concluded, to find proper evalua- 
tion indexes to measure both quality 
and quantity of laboratory activities, 
and to find means of applying these 
indexes to State operated laborato- 
ries or those working under the ap- 
proval of the State department of 
health. 

Hospital Records Supply 
Information to Physicians 

Much useful information, some of 
it of real value to the practicing 
physician, is available in hospital 
records, stated Dr. Robert C. Hoff- 
mann, of the J. Hillis Hiller Health 
Center, University of Florida, Gaines- 
ville, Fla. 

However, although a great deal of 
Information can be extracted from 
hospital records at reasonable cost 
by the use of mechanical devices, 
physicians need training and statis- 
tical guidance to enable them to use 
this information, Hoffmann declared. 

Host practicing physicians make 
little use of hospital records, Hoff- 
mann reported. They complete the 
records with effort, file them, and, 
except for clinical use of records of 
patients admitted to the hospital 
more than once, seldom use the rec- 
ords again. Perhaps this is because 
the information in hospital records 
is not easily accessible and few physi- 
cians have enough statistical training 
to appreciate the value of the infor- 
mation in them, Hoffmann suggested. 

Potential Uses of Records 

All physicians are interested in in- 
formation which summarizes their 
own hospital practice and provides 
information with which they can 
compare their own practices and 
those of their colleagues, Hoffmann 
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said. Properly summarized records 
can give the physician a picture of 
the changes in the prevalence of 
hospitalization and in the incidence 
of disease and of the popularity of 
certain surgical procedures. In this 
connection, a practicing physician 
might ask his hospital for a periodic 
summary on his own patients and for 
summaries on all patients in the hos- 
pital. 

The Imspital record provides in- 
formation on current practices and 
makes it possible to compare these 
practices with the results of re- 
search, Hoffmann pointed out. For 
example, in a recent study of records 
of patients hospitalized for coronary 
disease, it was found that treatment 
with anticoagulants had been given 
to only two-thirds of those who 
probably could have been benefited 
by this treatment. 

Hospital records also make it pos- 
sible for physicians to acquire infor- 
mation on a new treatment being 
used by their fellow practitioners. 
Hoft'mann stated. A pool of infor- 
mation such as can be found in hos- 
pital records will increase the 
rapidity with which the effectiveness 
of the new treatment can be estab- 
lished. Hoffmann recommended that 
this use of hospital records be ex- 
panded. Furthermore, he said, in 
cooperative studies conducted in two 
or more hospitals, patients’ records 
can provide data much more rapidly 
than can a study in a single hospital. 

Hoffmann said that, with punch- 
card equipment and electronic ma- 
chines for handling data, it is not 
difficult to abstract information from 
hospital records. The only limita- 
tions are the amount of information 
in the records and the amount of 
money spent. 

Statistical Training of Physicians 

JXuch more difficult than setting up 
an abstracting system is the problem 
of training physicians in the use of 
the abstracted information, Hoff- 
mann stated. Such information can- 
not be used to the best advantage 
because many iihysicians are un- 
familiar with statistical methodol- 
ogy, he said. However, since some 


Conference Report 

medical schools do not employ a 
statistician, in his opinion, few 
physicians can be expected to be 
familiar with statistical methods. 

The responsibility for training 
physicians in basic statistics lies 
with statisticians and, as a profes- 
sional group, they have done little to 
acquaint the members of other pro- 
fessions with the statistician’s func- 
tions, Hoffmann stated. 

In closing, he expressed concern 
about the role of the statistician in 
medicine and reported that a mo- 
tion to seek joint meetings with 
medical organizations had been 
passed at the last meeting of the 
Eastern North .tVmerican Region of 
the Biometric Society. Eventually, 
he said, a separate medical statisti- 
cal organization probably should be 
established. 

Study of Death Certificates 
Shows Diagnostic Difficulties 

Complete and unfailing accuracy 
of antemortem diagnosis is unattain- 
able, and insistence on absolute ac- 
curacy in the medical certification 
of causes of death is unreasonable. 
However, a study of diagnostic evi- 
dence available in support of re- 
corded causes of death in Pennsyl- 
vania. suggests that diagnostic data 
on which medical certifications are 
based are of a relatively high order 
of quality. 

The study was conducted in co- 
operation with the Pennsylvania 
Department of Health for the pur- 
liose of determining the possibilities 
of developing measures of the qual- 
ity of medical certifications of death 
and to ascertain the problems in- 
volved in the conduct of a study of 
this kind. The results were re- 
ported by Dr. Iwao Horiyama, of 
the National Office of Vital Statis- 
tics, and Dr. William S. Baum and 
William H. Haenszel, of the Na- 
tional Cancer Institute, I’ublic 
Health Service. 

The causes of death included in 
the study were tuberculosis, nialig- 
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official health agency, or voluntary 
organization. 

They also suggested, in reflection 
of low frequency reports for eye 
conditions and emotional disturb- 
ances, that visual screening be made 
part of health appraisal of school 
children and that physicians in the 
well-child conferences receive more 
intensive preservice and inservice 
training in mental health. 

Another question raised was 
whether well-child conferences 
should set a definite policy on pro- 
vision of treatment for skin, respira- 
tory, allergy, nutritional, and gastro- 
intestinal conditions, some of which 
are already being treated at the con- 
ferences. Such a plan, they rea- 
soned, would integrate well-child 
supervision and treatment, eliminate 
delay in treatment, and lower the 
number of visits which a family has 
to make. 

Study of the attendance pattern of 
the conference could stimulate fur- 
ther surveys, they said, offering a 
number of possible causes for the 
less than expected infant attendance 
and the dropoff after 30 months 
of age. Another field suggested for 
study was the preventive aspects of 
the most frequent mortality causes 
among postneonatal infants and pre- 
school children — congenital malfor- 
mation, accidents, and respiratory 
infections. 

Early Prosthetics Stressed 
For Child Amputees 

A prosthetic device applied at an 
early age becomes as much a part of 
the child as the shoe he wears, stated 
Dr. Carleton Dean, director of the 
Michigan Crippled Children’s Com- 
mission. Child amputees who are 
nouwearers, he continued, run the 
danger of atrophy through disuse, 
contractures, ankylosis, or ancillary 
deformities. 

Early fitting will lead the congeni- 
tal and the traumatic amputee to his 
greatest potential of purposeful 
movements and motor patterns 
within the limitations of the pros- 
thesis. For the congenital amputee 


to achieve early developmental use, a 
medical evaluation and recommen- 
dation must be made during the first 
year of life, according to Dean. 

Describing briefly Michigan’s pio- 
neer venture in child amputee serv- 
ices, Dean said that a preliminary 
survey of the State’s child arm am- 
putees revealed that 7 out of S were 
not wearing their prostheses, mainly 
because the devices were not func- 
tional. The commission then gleaned 
a register of child amputees from a 
list of crippled children in Michigan, 
In addition to determining caseload, 
this register assured accurate diag- 
nostic evaluation and followup serv- 
ices, he said. 

The pattern of the amputee pro- 
gram, as outlined by Dean, begins 
with examination of the child, eval- 
uation, prescription, and therapy. 
Prosthesis fitting is followed by 
training, occupational therapy, and 
field service and elinical followup. 
Dean observed that results of train- 
ing to overcome the physical handi- 
cap hinged largely on the degree of 
enthusiasm of the prosthetic team — 
orthopedists, therapists, nurses, 
prosthetists, and instructors. He 
attributed a large measure of the 
commission’s success to the practice 
of followup supervision and guid- 
ance. Definite clinic appointments at 
regular intervals are made for the 
child’s return visits, with postcard 
reminders sent out in advance each 
time. The reasons underlying broken 
appointments are investigated. 

Dean made clear that child ampu- 
tees from other States may be re- 
ferred to the Michigan Area Amputee 
Center for treatment, by the appro- 
priate official agency when such 
services are unavailable in the home 
State. The commission has received 
Federal funds to finance treatment 
of out-of-State child amputees. 

Every State or area with a popu- 
lation of more than 2 million should 
have a child amputee center, but not 
more than one for each million per- 
sons, he said, since an insufficient 
number of patients will weaken the 
interest of the amputee team. He 
advised that such a center be set up 
in a city with a hospital or rehabili- 


tation institution having such spe- 
cialists as a pediatrician, internist, 
plastic surgeon, urologist, a physical 
and an occupational therapist, and a 
medical social worker. The limb 
shop would ideally be in or near the 
hospital and directed by a certified 
prosthetist. 

Dean mentioned available courses 
for prosthetists at the University of 
California at Los Angeles and at New 
York University. For study of the 
management of child amputees, he 
announced that orthopedic surgeons 
and physical and occupational thera- 
pists may enroll in courses at the 
Michigan Area Amputee Center in 
Grand Kapids. 

Breast Feeding Variations 
Reported in New York 

The practice of breast feeding of 
infants is more common among 
higher than lower socioeconomic 
groups, according to a survey of 
1,433 upstate New York mothers who 
had given birth under normal con- 
ditions 3 to 6 months before. 

The project, which studied vari- 
ations in childbearing and child-rear- 
ing health practices according to 
social class, was reported by Dr. 
Alfred Yankauer, director, bureau of 
maternal and child health. New York 
State Department of Health, Dr. 
Walter E. Boek, research anthropolo- 
gist of the same department, and Dr. 
Edwin D. Lawson, assistant profes- 
sor of psychology. State University 
of New York College for Teachers, 
Albany, N. Y. 

Interviews were carried out by 490 
specially trained college students in 
social science and nursing in 15 
widely scattered rural areas, vil- 
lages, and cities near the participat- 
ing schools. Although the selected 
sample represented from 1 to 30 per- 
cent of the number of annual births 
in these areas, it was by chance simi- 
lar in many ways to the universe of 
families having births in upstate 
New Yoi'k. The authors pointed out, 
however, that representation from 
central cities was heavy and subur- 
ban areas were unrepresented. 


Vol. 73, No. 3, March 1938 


249 



PHR 


APHA 


Conference Report 


The International List of Diseases 
and Causes of Death assigns toxico- 
sis in children under 1 year of age to 
“iU-defined diseases peculiar to early 
infancy.” In Chile, assigning toxi- 
cosis to “diseases of early infancy” 
has resulted in high death rates from 
these diseases and low death rates 
from diarrheal diseases in infancy, 
Puffer stated. 

Healtk Services 

Puffer said that definitions and 
standards are needed in planning 
health and medical services and that 
the experience of statisticians con- 
cerned with morbidity studies, pre- 
payment insurance programs, hospi- 
tal statistics, and other phases of 
medical services is valuable in estab- 
lishing national and international 
standards. She stressed the impor- 
tance of the development of compa- 
rable statistical data on a world 
basis so that comparisons can be 
made of data in areas with varying 
environmental conditions. 


Quality Control Urged 
For Mortality Data 

Before mortality data can be ac- 
curately used for epidemiological re- 
search, a means of measuring the 
biases of the data must be developed, 
according to Dr. Tom Donnelly, 
School of Public Health, University 
of iS'orO] Carolina. 

“Epidemiology,” he said, "has 
reached the state where the analyt- 
ical tools it uses are more powerful 
than the accuracy of its raw daU 
would warrant, at least when these 
raw data come from published vital 
statistics.” 

Douuelly, pointing up analytical 
difficulties involved with mortality 
d.ata on heart disease, said that al- 
most all measurable social factors 
are associated with heart disease. 
But no single measurement cau de- 
scribe the separate effect of any fac- 
tor because each factor inter.acts in 
its own particular umy with the 
others. With so many factors op- 
erating, it is possible to “prove" any- 


thing, Donnelly said, merely by se- 
lecting some factors and ignoring 
others. 

Conclusions derived in this manner 
contain what might be called analyt- 
ical biases. More basic, Donnelly 
said, are the statistical biases in- 
herent in the mortality data. Biases 
or errors may occur from an im- 
proper classification of a disease 
resulting in under- or over-estima- 
tion of mortality, or they may occur 
from additions to or omissions from 
the bookkeeping system after the 
patient has died. In either case, no 
quality control system exists, Don- 


nelly said, which can determine the 
magnitude of biases or errors in mor- 
tality data. 

Donneliy urged, that steps be taken 
to measure this m.ignitudo. -Vs tbe 
initial step, he suggested listing pro- 
cedural aspects of collecting vital 
statistics that are subject to biases 
or errors, so that the cost of either 
measuring accurately or reducing 
errors and biases may be assessed. 

It is not necessary, he emphasized, 
to eliminate biases; one need only 
measure them. Once they are meas- 
ured, the statistician will be able to 
do accurate factorial analyses. 


Maternal and Child Health 


Recommend Screening Child 
For Eye and Mental Health 

Among 959 presumably well in- 
fants and preschool children ex- 
amined in Minneapolis well-child 
conferences of 1957, about 8i percent 
were found to have at least one 
health problem, according to a study 
reported by Dr. Helen M. Wallace, 
Dr. Evelyn Hartman, Vernon Week- 
worth, and Dr. Eunice Davis of the 
University of Minnesota School of 
Public Health and the Minneapolis 
Health Department. 

Studied by tbe University of Min- 
nesota School of Public Health and 
the Minneapolis Health Department 
in April, and again through June 
and July, the conferences showed 
that the highest frequency of health 
problems occurred in children dO to 
CO months of age, in nonwhites, and 
in boys. In general, infants and 
younger preschool children had a 
lower frequency than the older pre- 
school group. 

The authors also found that 29 
percent of the children had 1 health 
problem, 0.7 percent had 2, and 0.0 
percent had 3. The most common 
conditions identified were skin and 
respiratory, with cardiovascular, 
orthopedic, genitourinary, allergy. 


and nutritional problems appearing 
next in frequency; followed by eye, 
gastrointestinal, and ear conditions. 
Low percentages were reported for 
both dental and emotional irregu- 
larities, which the authors at- 
tributed to possible lack of interest 
of examining physicians. Individual 
conditions occurring most frequentlj’ 
were respiratory infection, diaper 
rash and other skin disturbances, 
and umbilical hernia. 

Eight percent of the children had 
had an accident since the last visit, 
the greatest frequency occurring in 
age groups 13 to 20 months and 25 
to 30 months, and among whites. 
Trails caused 09 percent of the mis- 
haps, and burns and ingestion, 10.7 
and 4.S, respectively. 

Translating these data into in- 
dexes of community needs, the au- 
thors recommended that, for such 
common health conditions in hffants 
and preschool children as cardio- 
vascular, orthopedic, genitourinary, 
eye, and ear problems, diagnostic am 
treatment speciality services be set 
up They added that tbe group re- 
sponsible for child beaUU supervision 
must accept some responsibilitj or 
.spurring development of Cbesc serv- 
ices, whether in tlie official crippled 
cbildreii'.s agency, teaching hospital. 
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offers considerable guidance in teach- 
ing how to organize a school health 
program, he said. Many practical 
points emerge, for example, in the 
cooperative planning that helps the 
school complement, rather than in- 
terfere with, the family-physician re- 
lationship. By participating in such 
planning, Lichty noted, future physi- 
cians can learn while they perform 
a local service. Denver physicians 
in charge of school health present 
cases at the medical school each 
year. 

To show the effectiveness of 
routine active immunization of 
children, the university pediatrics 
department compares the morbidity 
and mortality statistics on diphtheria 
and pertussis of the State before and 
after such immunization. Among 
other teaching material, Lichty 
mentioned a study showing the need 
for more cooperation of physicians 
and parents in immunizing infants, a 
study of heart disease in Colorado’s 
sixth-grade school children, and an- 
other of the State’s mortality from 
appendicitis. 

According to Lichty, a prime 
teaching benefit derives from Colo- 
rado’s premature infant service. 
The department sends premature 
Infants directly to the university 
hospital and pays for a large part 
of their care. 

Health department personnel are 
in constant touch with developments 
in the supervision of the newhorn 
nursery of the university hospital, a 
contact reflected in the department’s 
otScial plans and rules for nursery 
operations. Routine inspections of 
community hospitals are rather 
guidance sessions than “police ac- 
tions,” he said. Often, department 
officials suggest that medical school 
professors give short refresher 
courses in community hospitals to 
clear up trouble spots. 

Lichty believes that leaders of 
State and county medical societies 
are more prone to approve public 
health suggections that have the 
support of a responsible university 
faculty member. 

Any public health activity for 
children can benefit from this dual 


function, Lichty said, adding that 
the consultant himself, through con- 
stant intellectual bombardment, de- 
rives the greatest personal heneflt. 


Custom-Made Plans Urged 
For Developing Areas 

“Only the scientific principles of 
Western public health practice are 
universally applicable, not program 
patterns,” stated Dr. Jessie M. Bier- 
man of the School of Public Health, 
University of California, in a review 
of World Health Organization-United 
Nations Children’s Fund activities 
in maternal and child health in de- 
veloping countries. Prefabricated 
Western-type programs need re- 
orienting toward local needs and re- 
sources, she said. 

Epidemiological methods from the 
West, however, as well as the prob- 
lem-centered approach can be trans- 
ferred to these areas. In this con- 
nection, Bierman emphasized the 
need for more local morbidity and 
mortality data and for studies of the 
growth and develoijmeut patterns of 
eliildren, feeding practices, and be- 
liefs and traditions concerning child- 
bearing and child rearing. She also 
recommended study of the influence 
of socioeconomic and cultural factors 


Manpower . . . 

Health Manpower Challenge 
Tackled on Broad Front 

Manpower for health work hinges 
most of all on how realistically the 
health profession meets the chal- 
lenge of competition for labor in the 
face of a limited supply of skilled 
young workers, said Dr. Leonard A. 
Scheele, former Surgeon General of 
the Public Health Service, speakhig 
as chairman of the Commission on 
Health Careers, National Health 
Council. 


on the patterns of disease and on the 
workability of health measures, not- 
ing that most health problems in 
underdeveloped areas stem, rather 
than from exotic tropical diseases, 
from inadequate sewerage systems, 
squalid, overcrowded housing, and 
contaminated, meager water sup- 
plies. 

Tlie scope of maternal and child 
health programs needs broadening, 
she said, to embrace general health 
needs of mothers as well as special 
needs centering on reproductive and 
growth processes. 

Bierman took issue with the cur- 
rent concentration of child services 
on the neonate at the expense of the 
older infant and young child, since 
major health problems in developing 
areas — undernutrition, malnutrition, 
and intestinal infections — begin dur- 
ing weaning and continue through 
the second and third years of life. 
Slie pointed out that some countries 
report about ns many early childhood 
deaths as infant deaths. 

During 1947-50, Bierman said, 001 
WHO fellowships enabled maternal 
and child health workers to inirsue 
training abroad, and through 
UNICEP-WHO assistance, govern- 
ments set up, extended, or improved 
their personnel training facilities. 
She reported good progress in gen- 
eral in training personnel and in the 
extension of minimal services. 


The commission was organized re- 
cently as an outgrowth of the Health 
Careers Project of the council, 
launched to suiJport career develop- 
ment and recruitment for the profes- 
sion. 

Beviewing some of the accomplish- 
ments of the Health Careers Project, 
Scheele mentioned that it has high- 
lighted the gaps in information on 
health manpower needs and in the 
health profession’s plans to meet 
competition for labor. 'The project 
has also shown that such competition 
means more than recruitment, that 
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For classifying into social gi-oups, 
the Warner Index of Social Charac- 
teristics was used together with 
photographic guides to characteriza- 
tion of house type and dwelling area. 
The index, they explained, is based 
on the sum of scores for occupation, 
income source, house type, and dwell- 
ing area, weighted in the order given. 

Other survey results mentioned 
were : 

• One mother out of every three 
worked during her most recent preg- 
nancy, with roughly the same distri- 
bution in each class. 

• Among mothers in social class 
V (lowest), 20 percent had not 
sought postnatal care at the time of 
the interview, compared with 13 per- 
cent for all mothers. 

» One out of four mothers had 
ever attempted breast feeding. It 
was most popular and was continued 
longest by social class I and II moth- 
ers, while the reverse was true of 
those in social class V. 

They urged health authorities to 
consider drawing on the interest and 
manpower of college and university 
.social science departments, pointing 
to the mutual benefits of experience 
and data from their pro.iects. 

Such a survey can measure the ex- 
tent to which observed health prac- 
tices meet generally recommended 
standards, they stated, adding that 
social class groupings may pinpoint 
one class as a program target, as in 
this study, in the question of post- 
natal care, and the distribution of 
specialist services. 

Since the survey can be duplicated 
later, it can be used to evaluate the 
effectiveness of a public health pro- 
gram and measure progress in health 
practices, both generally and by 
class. A further suggestion was 
that, through this technique, health 
departments expand their function 
of morbidity and mortality reporting 
to include health practices and 
knowledge. Probing desired and ex- 
pected health services of the com- 
munity was another recommenda- 
tion. 

The authors concluded with the 
thought that measurements them- 
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selves have unpredictable values. 
Therefore, possible shifts in such 
factors as social class patterns of 
breast feeding of infants may have 
more meaning 10 years hence. 

Navajo Child Health Level 
Mirrors Tribe Future 

On the principle that the healtli of 
the school child is the key to the gen- 
eral health level of the community, 
Dr. John C. Cobb, of the Division of 
Indian Health, Public Health Ser- 
vice, Albuquerque, N. Hex., says that 
one may determine the design of pub- 
lic health activities and forecast the 
lines of tribal social and economic 
growth among the Navajos. 

Health Record 

Infant mortality is about 00 per 
1,000 live births among the Navajos, 
a tribe of more than 80,000, living in 
widely scattered, small and crowded 
hogans. This rate, said Cobb, mir- 
rors the fact that, for many Navajo 
mothers in labor', reaching the hos- 
pital means a wagon trip over more 
than 50 miles of sandtraek. 

More than a third of Navajo 
school children so far examined 
have signs of active or healed tra- 
choma. About a thii-d are tuberculin 
positive on school entrance, one-half 
testing positive by age 16. The tu- 
berculosis case rate is more than COO 
per 100,000 population, Cobb re- 
marked. Between 5 and 10 per- 
cent of the school children have 
chronic draining otitis media or per- 
forated eardrums, with partial deaf- 
ness. School children compose one- 
third of the total Navajo population. 

As a background for this health 
record, Cobb recalled that the 
Navajos h.ave contended with limited 
resources on the reservation, 
drought, a ban on sheep grazing to 
stem erosion, and lack of water, 
combined with a tenfold growth in 
population in less than 00 years. 

School Child Health Index 

Those planning public health ac- 
tivities for the Navajo tribe face 
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the challenge of doubtful statistics, 
Cobb said. Cultural taboos agaiusc 
mention of death, for example, anil 
recording in overcrowded clinics 
hinder accurate reporting. Statistics 
for the large school population, on 
the other hand, are readily accessi- 
ble. Cobb proposed setting up an in- 
dex of the percentage of children in 
a selected grade who are in good 
health. This, in effect, is a yardstick 
for measuring the end results of ma- 
ternal and child health programs. 
He then submitted a list of condi- 
tions tentatively defining the child's 
good health. 

Cobb believes that, in .addition to 
local uses for the index, it can be 
used to compare the health of school 
children in various parts of the 
world and can pinpoint the targets 
for technical assistance in public 
health. 

Pediatric Professor’s Own 
Mutual Aid Program 

The advantages of h.aving an as.=o- 
ciate professor of pediatrics serve as 
pediatric consultant in a State health 
agency were described by Dr. John A. 
Liehty of the University of Colorado 
Medical School, who has received 
such an assignment with the Colo- 
rado State Department of Public 
Health. 

University pediatric dopartment.s-, 
Liehty said, can consider public 
health questions in hospital nurs- 
eries, communities, or in the entire 
State to be like individual clinical 
cases in the instruction of medical 
students. As in clinical medicine, he 
pointed out, the use of actual ca.=es 
sharpens the effect of teaching. 

Illustrating the public or commu- 
nity case, Liehty cited results of a 
neonatal mortality study in Colorado. 
The survey effectively demonstrated 
to the students the importance of im- 
proving care of the newborn and 
provided substance for discu.ssious of 
possible factors in neonatal mortal- 
ity. 

Exiterience in a health department, 
in contra.st to pediatric textbook-s. 
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planning to practice tiieir profession, 
ratiier than go into research or 
teaching, is limited. 

The Public Health Service, which 
among the Federal agencies has the 
major concern for sanitary engineer- 
ing and related professional person- 
nel, offers the following educational 
support in this field : 

1. Research fellowships author- 
ized by title III of the Public Health 
Service Act of 1044 were e.vtended 
to sanitary engineering in 1957. 
They are aimed at increasing the 
number of engineers and scientists 
qualified to conduct independent re- 
search in problems of environmental 
sanitation. 

2. Traineeships awarded under 
title I of the Health Amendments 
Act of 1956 are available to sanitary 
engineers, sanitarians, sanitary 
chemists, and allied personnel. 
These are intended primarily to 
hrlng new people into public health 
and thus give preference to persons 
who are under 35 years of age and 
who have had no more than 2 years' 
experience in public health and less 
than 1 year of graduate or special- 
ized public health training. 

3. Training grants-in-aid for study 
in air pollution control originate 
under the Air Pollution Research and 
Technical Assistance Act of 1955. 
Recipients are of three types: indi- 
viduals, State and local government 
agencies, and educational and train- 
ing institutions. 

Recommendations of the Confer- 
ence on the Education, Training, and 
Utilization of Sanitary Engineers 
held in the spring of 1957 indicate 
recognition of the need for increased 
financial aid, according to Butrico. 
This conference, he reported, recom- 
mended (a) that graduate fellow- 
ships and traineeships be expanded 
and that they carry no restrictions 
on the duration of training award 
to any qualified individual including 
the doctoral candidate and (5) that 
financial assistance be extended to 
undergraduate education of engi- 
neers and that a monthly stipend of 
not less than .?100 plus allowance 
for tuition and books he provided. 


Butrico gave the following reasons 
for his contention that “much more 
assistance” for graduate students in- 
terested in environmental health is 
necessary : increasingly complex pub- 
lic health problems ; general up-grad- 
ing of health activities ; the expecta- 
tion that broad education will 
precede specialization ; the need for 
Increased competence in all sanita- 
tion personnel, including the sani- 
tarian ; the need for an “impressive 
battery of specialists trained in dis- 
ciplines not necessarily a part of 
engineering,” such as biologists, 
physicists, chemists, bacteriologists, 
and meteorologists ; and the low 
starting and maximum salaries for 
an engineer in public service in com- 
parison with those in industry. 

Considering the question of finan- 
cial assistance for higher education 
in general, Butrico observed that 
only 550 of the 58,000 students apply- 
ing to the National Merit Scholarship 
Corporation in the first year of its 
operation (1955-56) received schol- 
arships. 

He also pointed out that a study 
by C. C. Cole, Jr., sponsored by the 
National Science Foundation, re- 
ported that insufficient financial re- 
sources appear to be the sole or pri- 
mary reason why 00,000 to 100,000 
persons of superior ability fail to 
enroll in colleges each year. The 
Educational Testing Service, he 
added, has estimated that some 150,- 
000 higU-abillty students would have 
gone to college had adequate finan- 
cial support been offered them. 

Measures Nursing Needs 
Outside Hospitals 

A new method of estimating the 
number of nurses needed by a com- 
munity was described by Janice E. 
Mickey, associate professor of public 
health practice (nursing). Graduate 
School of Bublie Health, University 
of Pitt.sburgh. A study is being 
ui.ide of the basic nursing needs of 
the general popuiutiou of Butler 
County, Pa., in order to determine 
how many public health nurses, 


school nurses, and occupational 
health nurses are needed in the 
county. 

The Study Sample 

Families selected at random are 
interviewed by a nurse, w'ho decides 
whether the family has health prob- 
lems that might be helped by the ser- 
vices of a public liealth nurse, Mickey 
stated. The sample studied is large 
enough for generalizations to be 
made from the data and for an esti- 
mate of the extrahospital nursing 
needs of the population of the county. 

To check the reliability of the esti- 
mate and to determine whether the 
single interview misses important 
problems that can be discovered only 
with intensive home care, county 
health department nurses give nurs- 
ing care to all families considered 
by the interviewer to need such care, 
and certain families who were judged 
by the inteiTiewer not to need nurs- 
ing care are referred to the health 
department, Mickey said. 

It is thought that referrals to the 
health department are influenced by 
the nurse’s background and her con- 
cept of public health nursing. How- 
ever, a check of estimates of need 
for nursing care by two nurses visit- 
ing the same 20 families showed a 
gratifying consistency in results of 
interviews, Mickey reported. Esti- 
mates of the need for care were more 
consistent than measurement of the 
family’s ability to cope with a situa- 
tion. she said. 

The sampling process is complex 
and it is often difficult to locate and 
reach the households, Mickey stated. 
Interviews vary in length from 35 
minutes to 2 hours, averaging an 
hour and 10 minutes. Nurses aver- 
age a little over 1% completed sched- 
ules per day in the early part of the 
study. 

To see how effective the nursing 
service has been, a subsample of 
families is interviewed a second time. 
Families referred to the health de- 
partment are reinterviewed after the 
public health nurse has closed the 
case ; families receiving nursing care 
.are rein ter vie wed at the end of 3 
months. 
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facilities, teachers, and earning op- 
portunities may affect the interest of 
youth in health careers, and that 
such questions need study. Scheele 
also gave the project credit for open- 
ing the door to new and effective al- 
lies and, above all, for demonstrating 
that effective action must come from 
nongovernmental sources. 

Scheele described the commis- 
sion’s five-pronged range of interest ; 

• The current and expected sup- 
ply and shortages of health person- 
nel; as well as the possibility of 
tapping other manpower sources. 

• Utilization of personnel, includ- 
ing assessment of the health field’s 
competitive position in recruitment. 

• Job satisfaction, which includes 
earnings, fringe benefits, and oppor- 
tunities for advancement, emphasiz- 
ing solid facts rather than assump- 
tions. 

• Education and training for oc- 
cupations in health, considering the 
Impact of the school shortage on 
professional education; as well as 
new types of training for supporting 
occupations. 

• Recruiting, with emphasis on 
evaluation of new methods and ma- 
terials in communication techniques. 

Scheele said that the most urgent 
questions which are open to prompt 
but lasting solution will be identified 
chiefiy through factfinding and re- 
search, drawing on all accessible 
sources of information. In turn, 
the facts will be made available to 
all professional and voluntary as- 
sociations, operating agencies, and 
educational institutions, to bolster 
their efforts in staffing health serv- 
ices. 

He underscored the fact that the 
commission will talie direct action, 
through tlie mediums of public in- 
formation and education, to under- 
pin efforts in training the Nation’s 
youth in health fields. 

Trained Records Personnel 
Major Necessity 

Qualified workers are a first re- 
quirement of health department 
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record systems today, and only 
specialized training will provide 
such personnel, declared Alpha K. 
Kenny, formerly consultant in rec- 
ords training, Communicable Disease 
Center, Public Health Service, At- 
lanta, Ga. 

Records, the mirrors of services, 
should reflect today’s ideas, meth- 
ods, and devices, Kenny stated. To 
accomplish this, trained supervisors 
are needed to manage records de- 
partments and to train staffs, she 
said. 

The Public Health Conference on 
Records and Statistics, sponsored by 
the Public Health Service and the 
Association of State and Territorial 
Health Officers, has focused atten- 
tion on the need for improvement in 
public health records and their 
management, Kenny stated. In ad- 
dition, the nursing section of the 
Southern Branch, American Public 
Health Association, has promoted 
interest in records among nursing 
schools and field teaching agencies 
in the southern States, and the Na- 
tional Health Council, through its 
Health Careers Guidebook, has stim- 
ulated the interest of college stu- 
dents in public health records. 

Training Opporlunities 

In 1953 the department of field 
training. University of North Caro- 
lina School of Public Health, the ly. 

K. Kellogg Foundation, and the 
Public Health Service sponsored a 
working conference on the training 
of public health records personnel. 

In April 1957 the University of 
North Carolina School of Public 
Health and the 'Training Branch of 
the Communicable Disease Center, 
Public Health Service, offered a 2- 
week course on management of pub- 
lic health records. Twentj’-six rec- 
ord analysts from 13 States and C 
Public Health Service units attended 
this course at Chapel Hill, N. C., 
Kenny reported. 

A number of States offer oppor- 
tunities for tr.aining to local public 
health records workers, and other 
States are planning similar courses, 
Kenny stated. The departments of 
health administration in two .schools 
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of public health have held sciuiiiurs 
on records management, and forms 
design has been included iu their 
coimses in public health statistics, 
she said. 

Future Training Needs 

Employers and merit systems 
have a joint responsibility for en- 
couraging and helping employees to 
qualify for the more advanced posi- 
tions iu records management, Kenny 
asserted. She recommended that 
merit system authorities set up po- 
sitions that will attract ami hold 
competent people and that em- 
ployees in the lower classifications 
be given iuservice traiiiing that will 
qualify them for more advanced 
positions. 

More than inservice training, short 
courses, institutes, and workshops 
is needed, however, to prepare per- 
sonnel for advanced positions in pub- 
lic health records management, Ken- 
ny said. She suggested that under- 
graduate work iu public health ad- 
ministration include courses in rec- 
ords management, and that graduate 
work be provided for students who 
can qualify for such programs. 

Field demonstrations of public 
health records systems would bo a 
helpful supplement to formal aca- 
demic courses, Kenny concluded. 
Held in strategic locations, they 
would give students an oi)portunity 
to see records systems in actual n.sc, 
she said. 

Increased Financial Support 
Urged for Health Training 

A plea for increased financial as- 
sistance for training in environ- 
mental healtli was voiced by Frank 
A. Butrico, chief of the Euglueeriug 
Resources Program, Public Health 
Service. 

Reviewing current grant and 
traineeship offerings, both inside and 
outside the Federal Government, he 
observed two major dellcieucles : 
tliere is virtually no undergraduate 
assistance specifically for iiersons in- 
terested in a public healtli career; 
assistance for graduate students 
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as ‘'Golden Age” or ‘'Senior Citizens” 
clnUs, Kutner said. It is in sueli 
clubs as these that they may learn 
about their specialized needs and 
how to meet them. 

Kutner warned against mere ex- 
hortation as inducement to people to 
take action and said that, if e.xhorta- 
tion is to succeed, the situation iun.st 
l)e made meaningful to the iudivid- 
mil, centering speci/icaliy on his 
personal situation. 

Program Elements 

As to the elements of a sncce.ssful 
program for senior citizens, Kutuer 
said : 

1. Hake the programs specific and 
thereby induce groups of older 
people to establish regular health 
liabits. In group.s, there is a ten- 
dency for each person to be iu- 
llnenced by the de.sire.s and wishes 
of the othei'.s. 

2. Bring groups of older jiersons 
to various centers to see for them- 
seive.s. 

3. Keep the older person apprised 
of health education activities (radio 
and television programs, books, 
pamphlets, speakers), 

d. Establish an up-to-date direc- 
tory of health services available to 
older persons .and provide at least 
one responsible individual who can 
make appropriate referrals to a 
health agency. 

5. JIake mental health an integral 
part of the program. The very pro- 
grams the center creates are them- 
.selre.s aspects of the mental health 
education program. 

Current Techniques 

Kutner gave examples of programs 
tliroughont the country in iiiusti'a- 
tiou of techniques currently in 
practice. 

The Marin County {Calif.) Senior 
As.soeiation purchases and prepares 
gifts to be distributed at lio.spit.als 
by Red Cross Gray Ladie.s. 

The New Hamp.shire Golden Ager.s 
assist the mental hygiene and ehild 
guidance clinic by sending birthday 
cards and letter.s to cbildren under 
the care of the clinic. 
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The Amalgamated Clothing 
Workers of America, with one center 
in I'hiladelphia and one in New 
Xoi'lc, stresses the relationship be- 
tween iebsure-tinie activities, social 
adjustiuent, and the maintenance of 
health. 

The Akron (Ohio) Golden Age 
Clu!) prepares, for the General Hos- 
pital, medical records for mierofilm- 
iijg or for mtiiliug. 

Senior Achievement Incorporated 
( Chicago) employs about 25 workers 
in the production of such items as 
wooden footstools, cradles, and 
sandals as well as in clerical and 
drafting jobs. 

Meaningful Activities 

Government and voluntary agen- 
cies have programs based upon the 
concept that phy.sical well-being and 
sound mental health are enhanced 
I'y activities which offer an oppor- 


Medical Care . . 

Home Care Programs 
Extend Hospital Care 

The establishment of home care 
programs by general hospitals and 
u.se of the facilities of the.se pro- 
grajiis by i>hysicjans for their private 
patients is proving to he a major 
and highly desirable development in 
medical practice. 

This belief was expressed by Dr. 
I’eter Rogatz, associate director, 
division of professional services. 
Health Insurance Plan of Greater 
New York, and Guido JI. Crocetti, 
acting director of rescarcli and plan- 
uiug. New York City Community 
Mental Health Board, in tlieir dis- 
cmssion of the imi)act of home care 
Iirogram.s on the (dace of the hospital 
in medical care. 

Service to the Community 

New concepts of medical services 
to be provided by hospitals include 
Imme care programs which use teams 
of ithysiciaus aud other profe.ssional 


tuiiitj* to the individual to contribute 
iu some meaningful way to the eom- 
imuiity at large or wliich provides 
sources of additional income. He 
meutioned tlie Minnesota Depart- 
meiifc of Health, the Sirovieh Center 
(New York City), the Ithaca 
(N. Y.) Senior Citizens’ Center, the 
Women’s Eclueatioii and Industrial 
Union (Boston), and the Sunset In- 
dustries (Bangor, Maine), as out- 
standing examples. 

In eoiiciusion, Kutner pointed to 
the Fasadena-Altadena Committee 
on Aging, tlie Greater Muskegon 
Gei'iatric Council, and other agen- 
cies botii public and private. These 
centers are training leaders for deal- 
ing witlj tile aged. Such programs 
of leadership training and aetivitie.s 
for the aged, and the wealth of 
healtli education materials indicate 
the scale on which the efforts for 
the aging are progressing. 


0 

personnel to care for homebound pa- 
tients who do not require hospitali- 
zition but who cannot be cared for 
in outpatient clinics. Tiie growth 
of these programs is an indicatioa 
of the ho.spital's development as the 
center of conmninity health a 2 itl 
medical services. 

AXost home care programs provide 
medical care to medically indigeut 
or indigent patients by hospital 
residents, other salaried physicians, 
or practitioner.s iu the coimmuiity 
who devote only part of their time 
to the home care program. How- 
ever, home care can be extended to 
self-supporting patients of iwivate 
pliy.sicians without interfering with 
their professional and financial rela- 
tionships, and provision of serviee.s 
to these patients will reduce the need 
for .siihsidiziiig home cure iirograms. 

Home care is a (jiialitative addition 
to community health servicc.'j nither 
thuu a means of saving money or ho.s- 
pital beds. Caring for patients at 
home doe.s not release an cquivaieiit 
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The Interview Schedule 

The interview schedule includes 
questions designed to obtain data 
on needs for bedside nursing care 
and treatment for acute and long- 
term illness, prehospital and post- 
hospital care, rehabilitation, and 
diagnostic services, as well as data 
on practice, skills, knowledge, and 
attitudes in relation to home care of 
the sick and ability to recognize ill- 
ness, family health practices, and 
family health protection, including 
periodic health appraisal and im- 
munizations. 

The schedule was tested on a group 
of families with various health prob- 


Education . . . 

Communication’s “Why?” 

Is All Important 

Each health organization must im- 
prove its internal communications be- 
fore it can expect to communicate 
successfully with its clients in the 
community, stated Cliester S. Bow- 
ers, director of the bureau of public 
health education, Connecticut State 
Department of Health. 

Bowers defined internal communi- 
cation as “meaning and including all 
workers within an organization,” 
and not exclusively professional and 
quasi-professional personnel. Com- 
munication even within a single or- 
ganiziition, he said, is not substan- 
tially unlike problems, and ways to 
their solution, met in health educa- 
tion of the public. 

Communication's “Why?” is more 
important than its “How?” Bowers 
said. He put the chief emphasis on 
persons concerned rather than on the 
medium or the material. The expert 
should be on tap and not on top, he 
told his listeners. No one, not even 
an expert, can give appropriate 
answers until given the questions. 
A symbol for effective communica- 
tion may be thought of as a round- 
table at which people are relating 
themselves to each other, he said. In 
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lems, and after analysis of the find- 
ings and some revision of the sched- 
ule, it was set up for coding. 
Although a small part must be com- 
pleted by a coder, the schedule is for 
the most part self-coding. 

The cooperation of the families in- 
terviewed has been excellent, and the 
entire community has supported the 
study, Mickey reported. The health 
department assisted with the basic 
plans; the hoard of health made it 
possible to obtain the approval of 
the medical society ; and newspapers 
and radio stations paved the way for 
the interviewers who went into the 
homes. 


a network of mutuality, the lines of 
communication are down less fre- 
quently, and the messages are less 
likely to be misheard or misread. 

He said, “The administrator or the 
officer and field practitioner within 
an organization today who looks 
upon communication simply as a 
matter of issuing a directive or state- 
ment of information is open to dis- 
appointment in the response elicited. 
Quite frequently these are the same 
individuals who fail to achieve the 
results they expect from health edu- 
cation in-ograms they administer or 
at which they practice. Conversely, 
the administrator and practitioner 
with habitual willingness to permit 
careful and considered observation 
of each situation ... is the more 
likely to gain the response and objec- 
tive anticipated.” 

Annual Reports Recipe; 
Televise Them 

The values of presentiug a health 
department report through television 
were extolled by Sophus K. Christen- 
sen, director of iniblic health educa- 
tion, Des Jloines-Polk County De- 
partment of Public Health. 


Confere nce Report 

The annual report of his depart- 
ment was first presented over siatiou 
WHO-TV, Tuesilay, I'ebruaiy 1, 
195, j, from 1:30 to 2:00 p. m. lu 
telling the group how to do it. lie 
said, “First consider what you wi.di 
to accomplish.” 

Each section of the department 
submits monthly records from wliicli 
annual reports are compiled. 

To communicate the health de- 
partment story, the program utilized 
role playing, problem-solviug situa- 
tions, conferences, cartoons, photo- 
graphs, demonstrations, and charts. 
Christensen rewrote the material and 
fitted it to the allotted 30 minutes. 
Each section rehearsed its portion of 
the script separately. The entire 
department cast (15 members) re- 
hearsed twice prior to the dry ruu 
at the TV station. 

The telecast, besides department 
personnel, consisted of the chairman 
of the board of health, the city man- 
ager, the executive secretary of the 
Council of Social Agencies, and H 
others, including a mother and bah}'. 
In answer to the request for per- 
mission to televise the next year's 
report, the station manager asserted, 
“On one condition : It must bo at 
least half as good as last year's re- 
port.” 

Golden Age Clubs Educate 
For Healthful Living 

Some older people of their own ac- 
cord obtain information and engage 
in activities which help them main- 
tain health. For such people, Or. 
Bernard Kutner, of the .Ubert Ein- 
stein College of Medicine, thinks spe- 
cial educatiuu programs are largel} 
unnecessary. For others, they ,'ire 
highly uece.ssary. 

Although many physicians do not 
regard geriatric i)robleins as a "spe- 
cialty,” they recognize the need to 
give specialized attention to the 
health problems of the aged. 

An increasingly large number of 
people are enrolling in programs of 
adult education, recreation, leisure- 
time classes, and in clubs referred to 
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Disadvantages 

With their offices at the hospital, 
physicians lose some fees because 
they no longer perform minor labor- 
atory tests in the office, Korem 
stated. Some hospital st.aff members 
who do not have offices at the hos- 
pital feel that the physicians who do 
have offices there are more likely to 
be called to treat staff service cases 
in an emergency. And relatives of 
hospital patients sometimes pay 
time-consuming visits to their phy- 
sician to discuss members of their 
families. 

Rorem pointed out that patients 
will go any distance for inpatient 
hospital service but they feel that 
their physician’s office should be 
conveniently located, and if it is not 
they may not make office visits 
regularly. 

Costs of renovation or construction 
and difficulties in assigning space 
when there are more staff members 
than offices have sometimes deterred 
hospitals from establishing private 
office facilities, Rorem stated. 

In conclusion, Rorem said that lo- 
cating phy.sicians’ offices in or ad- 
jacent to hospitals is an effective use 
of capital and coordinates profes- 
sional services. The potential public 
health value of such an arrangement 
is great, and it will probably be 
more fully realized in the future. 

Governmenf Must Study 
Medical Care Needs 

The chief need of health agencies 
is to learn more about the quality 
and eompreliensiveuess of medical 
care, including how patients seek 
care, reasons for discontinuation and 
overlapping of services, what serv- 
ices people want, and the reaction of 
patients to the care they receive, in 
the judgiiient of Dr. Leona Baum- 
gavtuer, commissioner of health, 
fCew Xork City, and llargaret Klem. 
medical economist, Public Health 
Service. 

With the rapid growth of volun- 
tary health insurance, the develop- 
meat of inplant health units or union 
health centers in industrial areas, 


the increase in services offered by 
medical societies, fraternal organi- 
zations, and some religious groups, 
and the expansion of agencies deal- 
ing with specific diseases, the public 
is becoming increasingly interested 
in both preventive and curative 
liealth services and is demanding 
more and better medical care, they 
said. 

Although cost is a factor in a pa- 
tient’s decision to seek medical care, 
his cultural background, his educa- 
tion, and his own or his neighbor’s 
experience may be as important 
influences on his knowledge and at- 
titudes toward medical care as is 
his economic status, they believe. 

However, regardless of how the 
cost is met, no comprehensive pic- 
ture of the use of health and medical 
care services is possible without 
knowledge of the kinds and sources 
of professional care received, they 
assert. It is equally important, they 
add, to know, for e.xample, the rela- 
tionships among .agencies, between 
agencies and physicians, and be- 
tween the patient and each person 
or agency who provides medical care, 
in order to determine what relation- 
ships are desirable and what should 
and can be done to improve existing 
relationships. 

A study of health and medical care 
services by the New York City Health 
Department seeks to discover the 
kinds of medic.al services families 
receive from voluntary health insur- 
ance agencies, to find out why pa- 
tients go from one source of medical 
care to another and what pattern of 
change they follow, and to ascertain 
their reactions to the care received. 
These data may also reveal gaps or 
duplications in services provided by 
various agencies. 

It is hoped by Baumgartner and 
Klem that this study will reveal 
factors that either impede or pro- 
mote effective use of health services 
and ways in which the administr.a- 
tion of medical care services can be 
geared to community needs and de- 
mands. The results m.ny indicate 
the need for a continuing progr.am 
that will keep practicing physicians 
informed of both existing and new 


activities and of the extent to wiiich 
various health agencies serve as 
case-finding agencies as well as co- 
ordinators of medical services. 

The study, they feel, is sure to 
point out certain ways of improving 
specific local health services. It is 
an e.xample of one of many kinds of 
studies they believe are fundamental 
to a better understanding of prob- 
lems of providing medical care in 
this country. 

Joint studies by health personnel 
and social scientists and the efforts 
of public health departments, medi- 
cal groups, and universities are 
needed, they say, if health and medi- 
cal care services are to be the best 
that medicine can offer. 

Windsor’s Medical Plan 
Termed a Success 

About 85 percent of the residents 
of Windsor, Can.ada, participate in 
Windsor Jledical Service, a volun- 
tary, comprehensive prepayment 
plan which provides medical services 
at home or in the physician’s office, 
and surgical, obstetrical, and special 
services. X-ray and laboratory serv- 
ices, and hospital care to its sub- 
scribers on a fee-for-service basis. 

The results of a 3-year study of 
the Windsor Jledical Service plan 
were reported by Benjamin J. 
Darsky, Dr. Nathan Sinai, and Dr. 
Solomon Axelrod, of the bureau of 
public health economics. School of 
Public Health, Uniiversity of Michi- 
gan, Ann Arbor. Their investiga- 
tion of Windsor’s 20-year experience 
with the plan indicated that com- 
prehensive physician’s care insur- 
ance is needed, is not used unreason- 
ably, and is paid for willingly in that 
city. Results of the study also sug- 
gested that the reasons usually given 
for limiting physicians' services in 
prepayment plans are not valid. 

Principal Issues 

Because the cost of individual 
home or office visits is usually mod- 
est, it has been said that jn.suranfe 
should cover only surgery or hos- 
pitalized illness. Although most In- 
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number of hospital beds but it does 
take care of long-term patients who 
could not be given hospital care for 
extended periods. 

Personnel 

Experience in the home care of 
patients should be part of the train- 
ing of medical, nursing, and social 
work students. Such experience 
should prepare them to understand 
and cope with the social and eco- 
nomic aspects of illness and should 
increase their appreciation of the 
hospital as a community agency. 
This understanding and appreciation 
will be reflected in their future atti- 
tude as practicing physicians, nurses, 
or social workers. 

Employment of full-time physi- 
cians in home care programs has not 
proved satisfactory since most pro- 
grams cannot offer salaries that will 
attract competent physicians. Em- 
ployment of practicing physicians 
part time, either on a salary or fee- 
for-service basis, is more apt to at- 
tract well-trained practitioners. 

Physicians who have served in the 
program will be influenced in their 
future interests and skills, and rep- 
resentatives serving on the board of 
directors of voluntary nui'sing agen- 
cies will be enabled to use the 
agency’s home care experience in 
polic.v making. 

Because of the widespread short- 
age of nurses and the experience of 
nursing agencies in providing home 
nursing service, home care programs 
usually use the services of existing 
nursing agencies. However, the qual- 
ity of nursing care received by the 
patients will be directly affected by 
the skills of the physicians and the 
policies and procedures of the home 
care program. 

Physicians’ Private Offices 
In Hospitals Increasing 

Medical staffs and hospitals are 
being brought into closer relation- 
ship through the establishment of 
private offices in hospitals or in con- 
necting buildings, reported Dr. C. 


Rufus Eorem, executive director of 
the Hospital Council of Philadelphia. 
The council, through a grant from 
the Public Health Service, is mak- 
ing a study of private office practice 
at institutions where physicians are 
carrying on individual practices, 
Eorem said. 

Most of these facilities for phy- 
sicians’ private offices are owned bj’ 
the Iiospitals, Rorem stated. Rents 
are comparable to those in other of- 
fice buildings in the community. Oc- 
cupancy is usually limited to active 
members of the hospital staff, with 
priority based on rank or length of 
service. Physicians occupy contigu- 
ous offices, share certain overhead 
expenses, and are available to each 
other for consultation and for re- 
ferring of private patients. 

Some income-sharing groups of 
physicians have rented space in hos- 
pital office facilities, Rorem said, but 
the development of such facilities ap- 
parently has not of itself inspired the 
formation of groups for private medi- 
cal practice. However, it has ac- 
quainted many physicians with the 
advantages of practicing close to 
other physicians and of the acces- 
sibility of the equipment of a modern 
hospital. 

The principal reasons for estab- 
lishing physicians’ offices at hospi- 
tals have been convenience, sardng 
of time, and increased use of hos- 
pitals, Rorem' said. Other reasons 
have been change of hospital loca- 
tion and changes in zoning laws. 

Legal Considerations 

Physicians’ iirivate offices are con- 
sidered to be private business activ- 
ities of the hospital and the capital 
investment has been subjected to real 
estate taxes in some jurisdictions, 
but the income received from them 
has not been subject to Federal in- 
come tax, Rorem stated. Use of en- 
dowment funds for the construction 
of office facilities at hospitals is legal, 
provided that the income is com- 
parable to the income that could be 
expected from other investments, he 
said. 

Government tax funds h.ave not 


been used directly for the coustnic- 
tiou of office facilities at hosjiitals, 
although some “Hill-Burton" hospi- 
tals have included such offices. Lo- 
cal banks have loaned funds for this 
purpose, .according to Rorem. No 
public campaigns for funds for office 
facilities have been held as far as 
he knows. 

Advantages 

Pliysicians who maintain offices at 
Iiospitals agree that this arrange- 
ment enables them to practice better 
medicine with less expenditure of 
time and energy, to have more per- 
sonal contact with inpatients, and to 
make hospital rounds more often, 
Rorem said. Other advantages are 
tlie saving of transportation time be- 
tween office and hospital, the ease of 
referring patients to fellow staff 
members, and the fact that hi an 
emergency hospital patients can he 
seen without major interference 
with office appointments. One pli.v- 
sician reported that lie orders pri- 
vate-duty nurses less frequently 
since he is easily aecessiblo in an 
emergency, Rorem reported. Hospi- 
tal diagnostic facilities are easily 
available, and patients who become 
used to visiting the hospital for office 
calls are less resistant to hospitali- 
zation, physicians find. 

Patients find that the phy.siciaii 
who maintains his office at the lios- 
pital is usually in or easily araii- 
ahle, and office appointments arc not 
canceled because of hospital emer- 
gencies, Rorem stated. Tliey also 
find it convenient to consult other 
hospital staff members to whom tliey 
are referred and to visit hospital 
departineut-s for diagnostic and 
treatment services. 

In the opinion of hospital triistee.s 
and administrators, location of phy- 
sicians’ offices at hospitals has re- 
sulted in a feeling of unity between 
the institution and the medical staff, 
Rorem reported. Physicians learn 
about hospital costs, can oh.serve tin' 
critical phases of recovery of their 
patients, and become familiar with 
the duties performed by otlicr mem- 
bers of the lio.spital staff- 
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Efforts have been made to attract 
physiciaus to rural areas, but uone 
have been really successful, be said. 

Ill Latiii-Aiiiericau countries, 
state-financed public health services 
are responsible for health services 
to the entire population, Bravo 
stated. Local health units give pre- 
ventive services to individuals, but 
the need for curative treatment is 
so pressing that these local units are 
devoting more and more time to this 
service, he said. Jfaternal, child, 
and school health services are part 
of the local health activities. 
Government-sponsored hospital-s and 
clinics give free care to the medi- 
cally indigent as well as to paying 
patients. 

All Latin-Ainerican countries pro- 
vide .sickness insurance which gives 
varying amounts of care to ambula- 
tory patients, Bravo reported. This 
insurance is usually compulsory for 
industrial workers and, in some 
countries, for all workers and em- 
ployees. Coverage is now being of- 
fered to new groups of workers and 
to families. 

Chile’s National Health Service 

In Chile, the National Healtli 
Service administers tlie majority of 
health agencies. This service is 
responsible for public liealth and 
medical cure activities for 70 to To 
percent of tlie population, Bravo 
stated. Other organizations pro- 
vide medical care to civil servants 
and wliite-collar employees, the mili- 
tary forces, the police force, prison- 
ers, and railway employees, and an 
Accident Insurance Fund lias its own 
medical services. Together, these or- 
ganizations provide medical care to 
about 00 percent of the population 
of Chile, Bravo said, leaving only a 
very small group wbicb finances its 
own medical care. 

The three organizational princi- 
[iles of Cliile’s National Health Serv- 
ice have been centralization of direc- 
tives and technical standards and 
decentralization of the operation of 
programs, integration of public 
liealth and medical care .«ervicc.s, and 
participation of local coiimiuiiities 
in the planning and execution of 


health programs, Bravo stated. This 
service is responsible for the pro- 
vision of public liealth services to the 
whole population and provides med- 
ical care services for about 70 to To 
percent of the people. The National 
Health Service has established two 
priorities, lie said. The first priority 
had been assigned to eonipreliensive 
medical care and protection of the 
health of mothers and childi’eii, the 
second to nutrition and food. 

Altlioiigh niani' people feel that tlie 
system could be improved, Bravo 
concluded, all agree that central ad- 
ministration of healtli services is 
worth while. 

Unified Health Services 
In Malaya and Singapore 

In underdeveloped countries with 
limited resources, better health can 
lie achieved only by giving priority 
to the preventive services wiiich are 
an iiivestineiit for the future and 
using any remaining resources for 
providing curative services, stated 
Dr. I. S. Falk, of Stoningtoii, Conn. 
.Such a policy can only be carried 
out through a system of unified 
healtli services with salaried staff 
and regional services, lie declared. 

In Jlalaya and Singapore, compe- 
tent administration of a unified 
healtli program has accoiiiplislied 
more with limited resources tlian 
would liave been possible with sepa- 
rate preventive and curative pro- 
grams, Falk said. In tliese coun- 
tries, only iioiiiiiial ebai-ges are made 
for iiersoiml services. Government 
health programs are siiiiplenieuted 
liy the services of private physicians 
for tliose who can afford tlieiii. 

Health Services 

The national health program in 
Malaya is the respoiisihility of the 
director of medical service, who 
works under tlio 3Iini.ster of Health 
and Social Welfare, Falk stated. 
Local healtli fnnctioiis are under the 
jurisdiction of the state or .settle- 
ment healtli departments and local 
healtli (lepartmeiits, with partial 


Federal control of funds and stalling. 
Health services provided by tlie gov- 
ernineiit are supplenieiited on agri- 
cultural estates and mines by hospi- 
tals and clinics provided by einiiioy- 
ers; by voluntary health agencies; 
and, in iirbnn areas, by private 
practitioners and ho.spital.s, he said. 
Mobile health units operate on fixed 
schedules on the iiiaiii roads and, in 
five states, on the rivers. 

In Singapore, the responsibility for 
liealth services is divided, but co- 
ordiiiated, between the Ministry of 
Health of the colony and tlie healtli 
department of the city council. 
Water and sanitation are under the 
public works department. Tiie offi- 
cial health agencies operate hospi- 
tals, clinics, di.spensaries, and health 
centers. 

Personnel and Funds 

In Malaya, nearly all government 
health .services have full-time staffs, 
altbmigh some part-time personnel 
ai'e emiiloyed now when foreign re- 
cruitment is at a standstill. Falk 
.said tiiat in Singapore, with the in- 
creasing miiiibers of graduates from 
the university’s medical school and 
the government’s training scliool for 
nurses, tliere is no acute sliortage of 
personnel. 

Public funds finance both coiiiimi- 
nity and personal health services in 
Malaya, although fractional chnrge.s 
cover about 10 percent of the costs of 
personal service!?, Falk stated. Tlie 
goveniuieiit devotes about 10 percent 
of its budget to health services, and 
about oiie-tbird of this aiiiouiit is 
spent for preventive services, lie 
said. IVitli appro.viniateiy an eqnai 
jimoiint spent privately, aggregate 
expenditures for bealtli are about S 
percent of tlie national ineonie. In 
Singapore, aggregate public and pri- 
vate expenditures tire about 4 per- 
cent of national income, governnient 
expenditures accounting for about 
one-halt. 

Fital Statistics 

Birth rates are stable at 4.j liirtiis 
per 1,000 ill Mala.va and 50 per 1,000 
ill Singapore, Falk reported. Death 
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rtividtials and families did not receive 
many home visits or make many office 
visits in a given year, the cost to 
those who did reQuire many services 
was high; 1 family required the 
equivalent of $1,270 worth of such 
medical care in 1 year. The need 
for comprehensive medical insur- 
ance is further indicated by the fact 
that WJIS subscribers seek medical 
care more often and. once care is 
souglit, receive a gi'eater number of 
services than do nonsubscribers to 
the plan. 

The study, however, found no indi- 
cation that WIIS subscribers used an 
unreasonable amount of service. 
It has sometimes been assumed that 
subscribers to comprehensive medi- 
cal care plans will seek the services 
of a physician for trivial reasons 
more often tlian will those with 
limited or no insurance. In IViud- 
soi’, 33 percent of the subscribers to 
WMS requested no care at all dur- 
ing the year; 26 percent used tlie 
services of a piiysician only once, 
compared with 33 and 30 percent, re- 
spectively, of those in the limited 
and no-insurance ca tegories. For ail, 
with comprehensive, limited, or no 
insurance, the percentages using the 
service of a physician 2 or 3 times 
were about the same. 

The additional cost of insurance 
providing comprehensive medical 
care has been willingly accepted by 
the population of Windsor. In fact, 
to retain their present benefits, SO 
percent of WIfS subscrihers would 
pay increased premiums. Subscrib- 
ers to limited benefit plans are will- 
ing to pay larger premiums for the 
W3fS type of protection aud, given 
the opportunity to enroll in an in- 
surance plan, about two-thirds of the 
group who liave no medical care in- 
surance Avould be willing to jia.v the 
Wills premium. 

Physician-Patient Relation 

The fear that, with no direct pay- 
ment required, patients will “shop 
around’’ for medical care lias proved 
to be unfounded. About 02 percent 
of WIIS subscribers have one 
physician to whom they go when 
they need medical care. Approxi- 


mately the same proportion, about 
70 percent, of W3IS subscribers and 
nousubscl'ihers, received ail of their 
home and office care from their regu- 
lar piiysician, aliout 20 percent saw 
2 different physicians, and very few 
in either group saw 3 or more prac- 
titioners. 

Physician s Income 

The effect of a fixed schedule of 
fees on the physician’s income is a 
major issue in medical eara insur- 
ance plans. Under WIiS, Windsor 
physicians consider that their in- 
comes equal or exceed the income 
they expected to be receiving at the 
current point in their careers. Fee 
schedules for WIiS and private 
charges were quite similar. W.iiS 
subscribers iirovide OS iiereent of 
the patient load of Windsor physi- 
cians and CO percent of their total 
income. Tlie majority of physicians 
considered the WIIS fee schedule 
reasonable. About 70 percent of 
physicians reported that tlie plan 
had helped them gain a steady, as- 
sured income, .and more than half 
said that the plan had helped them 
to build up their practices. 

Administration and Costs 
Apparently there is little friction 
or antagonism between WJIS physi- 
cians and administrators of the plan. 
Administrative routines were gener- 
ally satisfactory, and 00 iiercent of 
tiie physicians wanted no changes 
made in reporting methods. 

Cost accounting Jias disproved the 
assumption that iirocessiug of small 
claims incurred under prepayment 
plans such as WHS apiiroaches the 
cost of tile claim itself. The average 
processing cost per elaim was 1-1 
cents, or 2.3 percent of the claim. 
The per service cost was 0 cents. 

Latin-Amerkan Countries 
Extend Health Services 

Kconoiiiic, social, and educational 
factors have governed the organiza- 
tion of medical eni'e in Latin Amer- 
ica, stated Dr. Alfredo Leonardo 
Bravo, chief, social and occupational 
health section, AVorld Health Or- 


ganization, Geneva, Switzerhuul. 
generalization sliouid be luiule, he 
said, since local conditions in other 
countries may lead to au emirel.v 
different approach. 

Kelatively high salaries are fouiul 
only in large cities, where iiidnsfry 
is concentrated, Bravo said. A large 
proportion of the population lives 
in agricultural areas, where siilaries 
are one-third to one-fourth of tliose 
in industrial areas, la iiO iierceut 
of the countries the average i>er 
cajata income is only $150 a year. 

In tlie cities, a large proitonioii 
of industrial workers live in slums. 
Bravo said. Trausiiortation ami 
communications are poor aud il- 
literacy is coumiou. In 0 out of 20 
Latiu-Aiueriean countries, 30 iier- 
ceut of the population is illiterate, 
and in one country the percentage 
is SO.o. Beennse of this piitteru of 
poverty and ignorance, only a small 
minority are aide to make any jiro- 
vision for medical emergeueie.s, 'i'be 
large majority cannot, or are ri^- 
Inctant to. Join a preiiaynieut iilaii 
or even to pay for medical .service.s. 

Health Services 

According to Bravo, tlin lir.st 
liealtli services in Latin Ainerlea 
were iirovided through tlie bciii- 
fiaciicid public huspituls. which were 
established in the ZO’th ceutmy. 
Hospitals still preserve the ulmrMter 
of these earl.v institutions in the 
provision of free care to tlie indigent 
by part-time physicians who receive 
only a token salary, he said. 

In Latin America today, a basic 
need in au.v public health jirograni 
is the medical treatment of patients, 
Bravo stated. However, during the 
treatment period, when tlie imtieut 
and his family are concerned with 
health questions, the physician iias 
au opportunity to intere.st tlieni in 
public health matters sucli as mi- 
tritiou aud .sanitation. 

The shortage and uneven distri- 
bution of health personnel Imyc 
limited medical services in Latin 
America, prevented the developnicnt 
of a good system of dealli certifica- 
tion, and liampered the development 
of health sratistics, Bravo (leclarcd. 
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“The specialist in communications, oral, loritten, and visual, is an important 

and Irofessiona^ health organizations and of official agencies at all leve f 
government” 



JOHN D. PORTERFIELD, M.D. 


A HALL OF HEALTH offers an excellent 
device for imparting knowledge about 
health and disease. We in the Public Health 
Service are proud to have had a part in the re- 
birth of a Hall of Health in the great Smith- 
sonian Institution. The information on human 
anatomy and phj'siology which it presents 
should have a substantial impact on the knon 1- 

Dr. Porterfield is Deputy Surgeon General of the 
Public Health Service. The address teas delivered 
at the ceremony opening the Hall of Health, Smith- 
sonian Institution, Washington, D. C., November 2, 
1957. 


edge and behavior of the many thousands of 
visitors to the Institution each year. 

Within the limits of time and space, the ex- 
hibit is probably among the best devices man 
has invented to communicate facts and ideas 
about the physical world. At its best, it com- 
bines the advantages of language and visual 
presentation in a specific and coordinated mes- 
sage with a high teaching potential. From the 
scratched stone drawings of ancient times to 
the sophisticated three-dimensional clay models 
of todaj'', exhibits have been used to teach and 
to stimulate interest. 

Certainly, the exhibit has long been an im- 
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rates liave fallen to about 12 per 

1,000 la Malaya, less than 9 per 1,000 
in Singapore. In Malaya, infant 
mortality, formerly 100 to 200 per 

1,000 births, is down to about 75. 
Maternal mortality in Singapore has 
dropped from 3 to fewer than 1 per 

1,000 live births. 

There are still many health needs 
in both countries, Falk stated. In 


APHA 


Malaya, tuberculosis is highly preva- 
lent and as yet is not effectively con- 
trolled. Venereal disease is wide- 
spread, hut the number of known 
cases is declining steadily. Rural 
health services are still in the de- 
velopmental stage. Mental disease 
services are acutely inadequate. 
Health education still has difScuU 
problems. In Singapore, the most 
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seriou-s disease is tuberculosis, he 
said, although much has been tlune 
to combat it through direct attacks 
and health education. 

The success of unified health serv- 
ices in Malaya and Singapore mvUes 
study of this pattern of services by 
health authorities for applieatioa to 
other underdeveloped countries, Falk 
concluded. 


Universities Expand Curriculums 


University of California. Three new 
courses in air pollution research and control 
enable graduate students to obtain advanced 
degrees with emphasis in that field in the 
School of Public Health or in the College of 
Engineering at the University of California, 
Berkeley. 

These courses are urban meteorology; a 
lecture and seminar course in atmospheric 
pollution control; and a laboratory and lec- 
ture course in atmospheric pollution, includ- 
ing areawide monitoring. At least two of the 
subjects will be offered in a 6-week summer 
session in 1958. 

A range of courses in allied fields may be 
used to complete requirements for an ad- 
vanced degree. Further information may be 
obtained from Dean C. E. Smith, Public 
Health, Dean M. P. O’Brien, Engineering, or 
Professor B. D. Tebbens, University of Cal- 
ifornia, Berkeley 4, Calif. 

University of Michigan. During March 
19-21, 1958, the University of Michigan 
School of Public Health, in collaboration with 
the Illuminating Engineering Society, will 
present a course on light and vision. The 
course is designed to identify and illustrate 
principles that underlie seeing in various light- 
ing environments, and to outline measures by 
which these principles may be employed to 
obtain optimum conditions for seeing, par- 
ticularly in schools and offices. 

Further information may be obtained from 
H. E. Miller, Director, Continued Education 
Service, School of Public Health, University 
of Michigan, Ann Arbor. 


From June 19 through August 1, 1958, the 
university will offer courses in public lieaith 
statistics. These summer courses, elemen- 
tary, intermediate, and advanced, are part of 
a cooperative program carried out by ac- 
credited schools of public health and sup- 
ported by a research training grant from the 
National Institutes of Health, Public Health 
Service. 

The summer program is designed for statis- 
ticians and epidemiologists with liealth agen- 
cies, health workers in voluntary agencies and 
pharmaceutical companies, and graduate 
students, research workers, and teachers in 
statistics and the health sciences. 

For graduate students, these are credit 
courses. Deadlines for applications and 
transcripts are May 1 for nonresidents of 
Michigan and June 1 for residents. Appli- 
cation forms and further information can be 
obtained from the Director of the Summer 
Program in Public Health Statistics, School 
of Public Health, University of Michigan. 

University of North Carolina. The de- 
partment of sanitary engineering of the 
School of Public Health, University of North 
Carolina, now offers a graduate program lead- 
ing to the degree of doctor of ])hilosophy. 

Candidates for the doctorate must have a 
master’s degree in sanitary engineering, sani- 
tary science, or sanitary chemistry and 
bioiogy. 

Fellowships and assistantships in research 
and teaching are available. Information may 
be obtained from the Department of Sanitary 
Engineering, P. 0. Box 899, Chapel Hill, N. C. 
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portant means of communication in the fields 
of science and medicine. 

The first American scientific exhibit as it is 
known today was displayed at the annual meet- 
ing of the Indiana State Medical Association in 

1899. It consisted of a large collection of path- 
ological specimens prepared by two Indian- 
apolis physicians. It was such a great success 
that the two physicians displayed it the same 
year at the meeting of tlie American Medical 
Association held in Columbus, Ohio. Since 

1900, the scientific exhibit has been an official 
part of the annual meeting of that association. 

Today every sizable group in the health field 
gives the exhibit equal status with scientific 
papers and other original presentations. 

But exhibits also have broader and more 
general uses. With the complex growth of our 
society, it has become necessary to use the ex- 
hibit not only as a professional and scientific 
tool but also as a means of reaching the general 
public. Ill 1904 the first tuberculosis exhibit 
for the general public was developed in Balti- 
more. It attracted nationwide attention, and 
was soon followed by a similar display at the 
American IMusemn of Xatural History in New 
Yoi'k where it was seen by thousands of visitors. 
The following year, the exhibit toured the East- 
ern States, under the sponsorehip of the newly 
organized tuberculosis association and the guid- 
ance of one of the early disciples of visual 
health presentation, Evart G. Routzahn. 

Since that time, the health exhibit has become 
a staple of numerous meetings and shows, and 
particularly of State and county fairs in rural 
areas. The modern era, however, ushered in 
maiij' new and woiuU'ous communications 
media; films, filmstrips, radio, and television. 
In comparison with these devices, the exhibit 
was thought to he archaic us a health education 
technique. Enthusiasm for exliibits seemed to 
wane. 

Yet in 1939-40 the special hall of “iledicine 
and Public Health" of the New York World's 
Fair drew an estimated audience of 71 ^ million 
people. A popular health fair organized iii 
1954 in iliama, Flu., by the American Medical 
Association, witli exhibits of the major profes- 
sional. voluntary, and governmental health 
agencies of this Nation, attracted about 50,000 


visitors in 4 days. There were comparable 
crowds at subsequent health fairs in such cities 
as Los Angeles, Cincinnati, and Oklahoma City. 

I believe this is indicative of a number of 
things, but primarily of the tremendous popu- 
lar interest in health matters. A recent sur- 
vey, for example, revealed that newspaper read- 
ers wanted to see more articles on health than 
on any other single subject. Most of the major 
mass circulation magazines have special science 
and health departments. Popular pamphlets 
on health and hygiene reach millions of read- 
ers each year. 

Tliis reservoir of interest and awareness 
represents a challenge to us in public health as 
it does to those in the broad field of education. 

xls specialization in medicine and science be- 
comes narrower and deeper, as new knowledge 
emerges from laboratories and research institu- 
tions, and as modern life becomes increasingly 
complex, it is essential that we rely more and 
more o}i easily understood methods of com- 
munication. 

Since World War II, the volume of medical 
research in this country has inci'eased about 
fivefold. We are beghinijig to make inroads on 
the pi’oblems posed by chronic illness and an 
aging population. There are things that can 
be done to treat some forms of heart disease, 
tests of value in diagnosing some forms of 
cancer, and new techniques in the treatment of 
mental illness. Thus, the pool of information 
which demands interpretation and application 
continues to grow. 

To ns in tniblic health, this means that the 
specialist in communications, oral, written, and 
visual, is an important member of the modern 
health team. This fact is evident in the grow- 
ing number of these personnel who are taking 
their places on the staff's of A'oluntary and pro- 
fessional health organizations and of official 
agencies at all levels of government. 

For many years, for example, the Federal 
Government has made use of exhibits to help 
convey useful information of all kinds, both to 
professional groups and to tlie general public. 
In the health field, the medical museum was 
started by the Army during the Civil War. 
For almost a century, this nearby neighbor of 
tlie Smithsonian has made significant coiitri- 
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Modern exhibit techniques in the Smithsonian Institution’s new Hall of Health 
both educate and fascinate as they develop the theme: “Throuo'h the A-^es 
Man s Knowledge of His Body.” Opened in November 1957 in the Arts and 
Industries Building, the hall stresses health rather than disease. 



Exhibits illustrate effectively how the nor- 
mal, healthy body is put together and how it 
works. Stages in embryo growth, birth and 
growth of a baby, bones and muscles, teeth, 
heart and circulation, digestion, respiration, 
endocrine glands, eye, ear, and nervous sys- 
tem are all represented. 

Historical units display detailed reproduc- 
tions of votive offerings, ancient manuscripts, 
and pages from the earliest printed boohs 
showing embryology, the skeleton, heart, 
brain, and digestive system as our ancestors 
knew them. 

A center of attraction is the transparent fig- 
ure of a woman (left) which, through elec- 
tronics, light, and sound, shows the site and 
explains the function of mafor organs in the 
body. Other pushbutton exhibits reveal the 
inside of the human heart, anatomy of the 
tooth, site and action of endocrine glands, and 
brain function of a baseball player at bat. 

The popular wall exhibit, “Growing, Grow- 
ing, Grown" has a series of cutout forms of 
varying sizes (abo\e) for determining typical 
heights of children at years 3. 6, 9, 12, and 15. 
Activities characterizing each age arc illus- 
trated in photographs mounted at appropriate 
intervals along the cutout series. 
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Audiometric Testing of School Children 

SAMUEL M. WISHIK, M.D., ELIZABETH R. KRAMM, M.A., M.P.H., 
and ELVIRA M. KOCH, R.N. 


H earing of school children in Reading, 
Pa., -was tested biennially during the 8 
school years 1946-47 through 1953-54 by the 
staff of the Reading School District. In 1952, 
results of these tests -were used in a study of 
1,726 children in the fifth and sixth grades con- 
ducted under the auspices of the School Health 
Committee of the Pennsylvania Public Health 
Association. These children were selected be- 
cause they had been tested biennially for a 
6-year period. The 6-year study included prog- 
nostic implications and the relationship of 
hearing to academic retardation. In a report 
of the 1952 findings, the effectiveness of a bien- 
nial audiometric testing routine was evaluated, 
procedures for sweep check and threshold 
audiometric tests were described, and some of 
the definitions used in the study were given (7) . 

The present report covers the 8-year period 
1946-54. The study continues to explore the 
question of the optimum periodicity of routine 
audiometric testing, measures the apparent 
impact of hearing impairment on academic 
progress, identifies certain prognostic signs, 
makes observations on the audiometric pat- 
terns of children between 5 and 14 years of age. 
Audiograms have been analyzed and the data 
are x>resented according to the ear involved 
and the age of the children rather than their 


Dr. Wishik is professor of maternal and child health 
and Miss Kramm is research associate in maternal 
and child health. Graduate School of Public Health, 
University of Pittsburgh. Miss Koch is a school 
nurse with the Reading School District, Reading, Pa. 
This paper teas presented in part at the annual meet- 
ing of the American Public Health Association in 
Atlantic City, N. }., November 14, 1956. 


grade level. Since reasonably complete in- 
formation on medical findings and treatment 
Avas not available, this important aspect of the 
problem cannot be reported. Achninistrative 
recommendations and reseai-ch suggestions are 
offered in the light of the findings. 

During the period from 1962 to 1954, 1,592, 
or 92 percent, of the 1,726 children previously 
reported on (7) had at least one audiometric 
test. Other than those who transferred out of 
the Reading public schools, only 36 children 
from the original study group who were still 
attendmg school were not tested. 

Method 

Frequencies on the audiogram were divided 
into low, middle, and high ranges. Frequencies 
128 and 256 were mcluded in the low range; 
512, 1,024, and 2,048 in the middle range; and 
4,096 and 8,192 in the high range. Frequencies 
2,896 and 5,792, not done i’outinely, were in- 
cluded in the high range. Frequency 11,584 
was not used in tliis study although it was in- 
cluded in the test procedure. Overlapping of 
frequency ranges was avoided in order to facili- 
tate the drawing of statistical conclusions. In 
the remainder of the paper, frequencies will be 
referred to in round numbers. 

To pass the threshold test, a child was ex- 
pected to hear frequencies 250-4,000 at 20 deci- 
bels, frequencies 125 at 25 decibels, and fre- 
quencies above 4,000 at an average of 30 deci- 
bels. He Avas considered to have failed the test 
if his hearing fell below tlie standard in tAvo 
or more frequencies in either ear. The average 
of frequencies above 4,000 Avas counted as one 
frequency. 
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butions to medical knowledge through its 
exhibits. The Public Plealth Service, too, has 
found this teclmique of communication inval- 
uable, as have State and local health depart- 
ments. 

Today’s challenge is no less gi’eat for such 
great institutions as the Smithsonian. The ex- 
hibit will always have a place in health educa- 
tion. As long as a jmungster’s curiosity is 
whetted by a visual presentation of the mar- 
velous mechanism that is the human heart, then 
exliibits liave no peer as a health teaching re- 
source. As long as thei’e is zest for laiowledge, 
then tliere is a need for new and better and 
more vivid waj's of bringing tliat laiowledge 
to people. 


Certainly we need to know moi'e about liow 
people learn through visual experience. We 
need to know how to improve the presenta- 
tion of facts and information and arguments 
throiigli visual means. We need to laiow how 
to take advantage of the “teachable raomenf' 
that a superior kind of exhibit can make 
possible. 

Bruno Gebhai’cl, director of the famous 
Cleveland Health Sluseum, has called a perma- 
nent liealth museum a “people’s university,” 
where visitors may see, studjq and learn at 
their own pace and in their own way. In this 
new Hall of Health, the Smithsonian Institu- 
tion has a “people’s universitj'” offering guid- 
ance to better healtli for more Americans. 


Divorce and Annuimenf Data ColiecHon Improved 

An improved system of collecting statistics on divorce and annul- 
ment of marriage was adopted January 1, 195S, by the Public 
Health Service, A divorce and annulment registration area has been 
set up as a start toward obtaining figures on divorces and annulments 
as reliable and compreliensive as on births and deaths. 

Since some States do not collect statewide figures on divorces and 
annulments, national statistics are based j^artly on estimates. 

The new system not onlj' a more acciu’ate count, but also 

includes additional social and economic data on family breakdowns, 
information of value to courts, health and welfare agencies, and other 
groups dealing with dependency, juvenile delinquency, mental illness, 
aird related problems. 

The uniform data will be collected by the Jlational Office of Vital 
Statistics, in cooperation with li States and 3 Territories: Alabama, 
Georgia, Idaho, Iowa, Montana, Nebraska, Oregon, Pennsylvania, 
South Dakota, Tennessee, Utah, Virginia, Wisconsin, Wyoming, 
Alaska, Hawaii, and the Virgin Islands. 
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failed.” The failures -were fairlj^ evenly dis- 
tributed within each age group (table 2) . The 
high percentage of failures among children 14 
years old and older should be disregarded since 
these are an atypical group. Sixty-live, or 7.5 
percent, of 869 boys failed an audiometric test 
at some time during the study compared with 
51, or 6.0 percent, of 857 girls. 

The a^e distribution shown in table 2 is of no 
help in assessing the case-finding effectiveness 
of the biennial test program in children of dif- 
ferent ages since it does not indicate how many 
new cases of hearing impairment were dis- 
covered in each age gi’oup. Nor would data on 
age at first discovery of hearing impairment 
give information on the increment resulting 
from a biennial test ]Drogram unless all new 
cases had been tested in the biennium immedi- 
atelj' prior to their first failure and had passed 
that test. Only these children can correctly be 
defined as “candidates for first failure by bien- 
nial retest.” 


Table 2. Number children tested and number 
and percentage who failed a test, according 
to age group at time of test 


Age group (years) 

Number 

tested 

Fai 

Number 

led 

Percent 

5-7 - 

1,336 

31 

2. 3 

8-9 

1,595 

64 

4. 0 

10-11 

1,661 

52 

3. 1 

12-13-. 

1, 467 

45 

.3. 1 

14 and over 

176 

18 

10. 2 


The percentage of such candidates Avho failed 
the test drops progressively with age, from 2.3 
percent in the age group 8-9 years to 1.0 per- 
cent in the group 10-11 years old, to 0.8 percent 
in the next higher age group (table 3). In 
other Avords, the returns from routine biennial 
retesting become progressiA^elj' smaller as the 
test program continues through the age groups. 

In sharp contrast, the percentage of children 
Avho failed the first audiometric test increased 
Avith age (table 4). Obviously, delayed first 
testing occurred in a selected group of children 
who liad a high rate of failure in the audio- 
metric test. This kind of experience has con- 
tributed to the impression that neAvlj^ developed 


Table 3. Number of candidates for first failure 
at biennial retest, according to age group, and 
number and percentage of new cases found 


Age group (years) 

Candidates 
for first 
failure, at 
biennial retest' 

New cases 

Number 

Percent 

8-9 

1, 243 

28 

2. 3 

10-11— . 

1, 449 

14 

1. 0 

12-13 

1, 329 

10 

. 8 


* “Candidates” are defined as children who had never 
previously failed an audiometric test and who had been 
tested in the immediately preceding age group. 


hearing impairment occurs rather often among 
older children, Avhereas hearing loss probably 
existed for an imknoAvn time prior to the time 
of the first audiometric test and prior to dis- 
cover}' of hearing impairment in many in- 
stances. 

Data on longitudinal observations of the en- 
tire study group indicate that the results of the 
first tests giveir to a group of children make 
it possible to identify the majority of tliose 
Avho Avill fail an audiometric retest (table 5). 
Among the 1,305 children who passed the hear- 
ing test in the first age group, 43 (3.3 percent) 
failed a subsequent test, and only 12 (1.1 per- 
cent) of the 1,062 children tested in the group 
aged 12-13 years shoAved a failure at that time. 
On the other hand, among the 31 children in the 
first age group who failed the test, 15 (48.4 per- 
cent) failed again later, and 9 (29.0 percent) 
failed at 12-13 years of age. 

Even though subsequent test histories of 
those passing and those failing the first audio- 
metric test difi’er greatly, a subsequent failure 

Table 4. Number of children taking audiometric 
test for first time and number and percentage 
of new cases discovered, according to age 
group 


Age group (years) 

Children 
taking test 
for first time 

Noaa' cases 

Numberj 

Percent 

5-7 

1, 336 
321 
66 

3 

31 

23 

6 

2. 3 
7. 2 
9. 1 

8-9 

10-11 

12-13. .. 
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The scale of severity of hearing impairment 
was ; average hearing a 1 20 decibels or less, noi*- 
mal; 21-30 decibels, slight hearing loss; 31-40 
decibels, moderate loss, and over ■iO decibels, se- 
vere loss. Despite differences in passing stand- 
ards, the same scale was applied to all three fre- 
quency ranges, in order to give full cmisi dera- 
tion to the possible significance of the very low 
and the very high ranges. 

Periodicity of Testing 

A routine biennial testing program should 
I’each 50 percent of the total school enrollment 
each 5 'ear. This was accomplished by routinely 
testing all children iii tlie first, third, and fifth 
grades. More than 50 percent of the cliildren 
were tested each year except in IDfCMT and 
1947-48, the first 2 years of the study, when 
1:8.1 and 46.7 percent, respectively, were tested. 
In addition to the routine tests iii tlie odd 
grades, children were tested whenever sf)ecial 
indications existed. Therefore, more than 50 
percent Avere usuall 5 '' tested in any year. The 
largest number tested in aiiy one year during 
the study period ivas G9 percent. 

A tally of the number of children giA^en an 
andiometric test in a particular year does not 
give a complete picture of the extent to Avhich 
a giA^eu child is tested during his school cai-eer. 


IHren a testing routme is administratively or- 
ganized by school grades, the goal of biennial 
testing of a giA-en child can be disnipteel by late 
admission to school, early dropout from school, 
or repetition of grades. The age groups stud- 
ied were 5-T, 8-9, 10-11, 1-2-13, and 1-i years 
and over (table 1). Sixty -jiine percent of the 
children Avere tested over the desired span of 
four or more 2-year intervals. Among the lit* 
children Avho failed a test at any time daring 
the study, 70, or 60 percent, had this span of 
test coverage, and all but 3 of the remaining 
children AA'ere carried through 3 age groups. 

The span of coverage by age group.s indi- 
cates the time from beginning to end of the 
testing of any giA'en child but does tiot imply 
that there Avas continuity or coiiipleteitess of 
testing Avitliiii that period. Table 1 indicates 
the longitudinal extent of the study and dem- 
onstrates that, despite the greater administra- 
tive problem, any routine program of perioilie 
andiometric testing should be scheduled for in- 
diA’idual children by age group rather than by 
academic grade. 

Effectiveness of Periodic Retesting 

Of the 1,726 children in the study, 110, or 0.7 
percent, failed an andiometric test one or more 
times. These children are designated as "ever 


Table 1. Age span of audiometric test coverage of total study population and of children who ever 

failed a test 


Age-group span 

1 

Ahanber 

age 

groups 

spanned 

Children 

1 

Percent 

! Te.',ted 

Ever 

failed 

Tested 

Ever 

failed 

Tested 

Ever 

Allied 

1 

Total - 


1, 720 

116 

100. 0 

100. 0 

100. 0 : 

j 106. 0 

5~7 through 1-1 and over 

5-7 through 12-13- - 

8-9 through 14 and over 

5-7 tlirougli 10-11 — - 

8-9 through 12-13 — - 

10-11 through 14 and over 

5-7 through 8-9 - - 

8-9 through 10-11 - - - - 

10-11 through 12-13 

12-13 through 14 and over - - 

1 

0 

1 } ^ 

1 ’ 

o 

29 

f 1, 075 i 
\ 93 

r 221 

1 206 

1 51 

11 

22 

15 

3 

S 

SO I 
12 , 

17 

17 

9 

1 : 
2 

1. 7 

62. 3 
5.4 j 

12. S i 
11. » 

3. 0 

. 0 

1. 3 
. 9 

' ” ! 

C. 9 

43. 1 
10. 3 

14. 6 
14. 0 
7.8 

i 

r- ' 

' i 

67. 7 i 

i 

1 

1 3. 0 

i 6. 9 

1 

1 53. 1 

1 

1 

yr. 0 

2. G 
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tinuons hearing defect” after failure of an au- 
diometric test had first occurred. 

In view of the common occurrence of a short 
duration of hearing loss, is the biennial test in- 
terval too long? How many new cases Avould 
be discovered by an annual testing program? 
On 427 occasions, 302 children who had never 
failed a hearing test were retested 1 year after 
a previous test. In a sense, these children were 
“candidates for first failure by annual retest.” 
Fourteen, or 3.2 percent, failed. The failure 
rate was 4.7 percent for the children under 10 
years of age and 2.2 percent for those 10 years 
old or older. 

Valid conclusions on the effectiveness of an- 
nual retesthig of hearing cannot be drawn from 
a biemiial testing program. In this study, 
some children were tested after a 1-year inter- 
val because of suspected hearing loss or repeti- 
tion of a grade. However, appreciable num- 
ber's of children, particularly in the younger- 
age grorrps, show hearing impairment some of 
the time withirr a 2-year interval. Tire only 
way to determine the value of annual retesting 
is to study the irumber of new cases found irr 
air annual testing program. 

Hearing Impairment on Entering School 

An appreciable amount of hearing loss un- 
doubtedly starts in the preschool years. There- 
fore, in tire age group 5-7 years, children who 


had hearing impairment at the time of the first 
audiometric test were compared with children 
who had normal heariirg in the early school 
years but subsequently failed a hearing test. 
Criteria selected for comparison were continu- 
ity and severity of hearing imjrairment and in- 
volvement of one or both ears. 

The 31 young children who had liearing diffi- 
culty when they entered school had the lowest 
proportion of “temporary-short” impairment 
of hearing, that is, no audiometric test failures 
after the first failure. Their percentage of 
temporary-short involvemeirt was 36 compared 
with 63, 42, and 50, respectively, among the 
children who had normal hearing on admission 
but first failed a test in the later age groups (28 
children in the 8-9 group, 15 in the 10-11 
group, and 11 in the 12-13 grou23) , The moder- 
ate difference between the entering pupils and 
older pupils is more noteworthy because it is 
directly contrary to the relatively common oc- 
currence of temporary loss of hearing in the 
younger cliildren as a wliole. Four-fifths of 
the temporai'y-short failures in the study group 
occurred before 10 years of age. This tends to 
support the belief that the hearing impairment 
in entering pupils was not an acute transient 
episode but had been i^resent iDi’ior to admission 
to school. 

The same young cliildren showed other evi- 
dence of liaving greater liearing damage than 
the older groups. At the time of first failure of 


Table 6. Number and percentage distribution of children and separate ears ever failing an 
audiometric test, according to chronicity of hearing defect 

[In rank order of frequency] 


Chronicity 


Total 

Temporary short ‘ 

Continuous ^ 

Temporary extended ^ 

Indeterminate < 

Intermittent ending in failure 
Intermittent ending in p.a-ss . 


* Failing 1 test only and passing subsequently. 

- F.ailing all tests after first failure. 

® Failing consecutive tests more than once but ending 
in a pass. 

* Passing all tests except tlie last. 


Number 

Percent 

Children 

Ears 

Children 

Ears 

116 

177 

100. 0 

100. 0 

47 

81 

40. 5 

45. 8 

33 

43 

28.5 

23. 7 

20 

26 

17. 2 

14. 7 

8 

10 

6. 9 

5. 6 

4 

10 

3. 4 

5. 6 

4 


3. 4 

4. 5 


“ test betn-een failures and ending with a 
• Passing a test between failures and ending with a 
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Table 5. Sequence of results of audiomefric retests, according to first test findings on 1,726 children 

by age group ' 


5-7 years 

8-9 years 

10-11 years 

12-13 years 

Pass 

Fail 

Not 

tested 

Pass 1,305 

pass l,31o 

Fail . 05 

- 1,JS7 

jFail j/ 

, Not tested 37 

Pass IS 

SS5 

5 

26 

17 

1 

5 

.3 

U'S 

3 

4 


0 

Fail 31 

Not tested 390 

.Not tested 62 

.Not tested . _ _ 

Pass 61 

55 


6 

|FaiL.- 


pass 18 

Fail 13 

pass 208 

Not tested 1 

1 

8 



Pass 16 


S 

{Fail 1 


Not tested 1 

1 


fPass 4 

3 

1 

1 

{Fail,. 9 

s 

Not tested 


Pass 271 

Fail .... 4 

246 

2 

22 

9 

0 

1 

2 

1 

2 

9 

24 

(Fail 23 

Not tested 23 


Pass 12 

< Fail 1 1 

1 


.Not tested 69 

{Not tested 


fPass 60 

pail 6 

53 

3 

3 

0 

3 

2 


[Not tested 3 






rate of 3.3 percent in the passing group is still 
too high to discontinue retesting. But the jus- 
tification for discontinuing testing grows 
stronger with each i-etest. Children who have 
passed all tests while in tlie first two groups 
are unlikely ever to fail subsequently. Eleven 
of 1,215 children in this category failed the test 
at 10-11 years, a failure rate of 0.9 percent, and 
only 7 out of 1,003, or 0.7 percent, of those tested 
failed in the group aged 12-13 years. Wlien 
children miss taking a test in 1 of the first 3 
age groups but pass in the other 2 groups, a 
similarly favorable pattern is present,- only 1 
out of 327, or 0.3 percent, failed after passing 
both tests done in the first 3 groups. 

If routine audioraetric testing had been dis- 
continued for childz-en successively passing the 
audiometric test in two early age groups with- 
out a history of any test failures, only approxi- 
mately half the routine tests reported would 
have been done. If such a restricted procedure 
had been followed and if reliance had rested 
entirely on the routine testing program, 10, or 
13.7 percent, of the failing children would have 
been missed. The suggestion that the age span 


of the routine part of the test program ho re- 
stricted will be modified later in the light of 
other findings. 

Chronidfy of Hearing Loss 

A more detailed analysis of the longitudinal 
izattern of test results among the 116 children 
who ever failed a hearing test gives additional 
clues to answer the question, What is the best 
timing and frequency of routine audiometric 
testing? Most of these children did not have 
continuous hearing loss. They failed the au- 
dioineti’ic test 275 times, or 49.3 percent of die 
558 tests they took. The extent of “chronicitv 
among them and in their 177 ears whose ]ie.ir- 
ing was ever affected is shown in table 6. Ihe 
disti'ibution of chronicity of liearing losa 
among pupils and among ears was sirailai. 
About lialf the audioraetric test failures, those 
in the “temporary short” and “indcteiminate 
groups, were not repeated. Thera were other 
nonpermanent types of hearing loss; only 29 
percent of the failing piqfils and 24 percent of 
the failing ears fell izito the definition of “con- 
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Table 8. Total number of children and number 
and percentage who repeated one or more 
grades, according to audiometric test history 


Audiometric test history 

i 

1 

Total 

children 

Repeated one or 
more grades ' 

Num- 

ber 

1 Percent 

i 

Total 

2 1, 722 

333 

19. 3 

Never failing 

2 1, 606 
116 

294 
39 ! 

18.3 
33. 6 




* Excludes children admitted to first grade under 
6 years of age who repeated the first grade only. 

2 Excludes 4 children rvhosc record of grade repetition 
was unavailable. 

Note: x-=1‘1.89 P<.001. 


children who entered school late. Because these 
children often deviated from the routine grade 
placement, they tended to miss the scheduled 
tests for their group and to have recognition of 
their hearing impairment still further post- 
poned. 

Repetition of Academic Grades 

Children who ever had hearing impairment 
during their school lives were twice as likely to 
repeat a grade as were other children (table 8). 
The magnitude of the impact of hearing im- 
pairment on academic status can also be sought 
through the grade repetition ratio, or the total 
number of grades repeated per 100 children. 
This ratio was lO among children who ever 
failed an aifdiometric test compared with 20 
among those who never showed hearing impair- 
ment. Thus, a child with a hearing defect not 
uncommonly repeats more than one academic 
grade during his school career. 

In the present study it was not possible to 
examine the time relationship between hear- 
ing loss and school work because the data gave 
time of recognition of hearing loss rather tlian 
time of onset and time of repetition of a grade 
rather than time of the beginning of poor 
academic work. Comparison of age of grade 
repeaters with nonrepeaters at first audiometric 
test failure and separate comparison of audio- 
metric test failers with nonfailers at first repe- 
tition of a grade showed no meaningful differ- 


ences. There was no significant pattern of 
time relationship between first audioraetric 
failure and first repetition of a grade in the 39 
children wlio had both. Furthermore, there 
was greater delay in the time of audiometric 
testing of children who repeated grades than 
in the testing of other children, again ap- 
parently due to their falling out of step with 
the grades of their fellow pupils and being 
missed by the routine biemiial testing pro- 
gram. 

Grade at End of Observation 
A combination of factors determines a child’s 
academic status at the end of his school career. 
Therefore, the grade-age relationship at the end 
of the observation period was set up as the 
third index of possible impact of hearing im- 
pairment upon school work. Among the 114 
children who ever failed an audiometric test, 
38.6 percent had not reached their normal aca- 
demic grade level at the terminal point of the 
study, whereas only 24.4 percent of the 1,609 
children who had not shown hearing impair- 
ment at any time in their school career were 
behind their expected grade at the end 
(x'— 13.66 P<.001). The audiometric failure 
rate was far greater among children 2 years 
behind their age group than among those 1 year 
behind, and 3 times as high as among children at 


Table 9. Number and percentage distribution 
of children with unfavorable audiometric test 
history, according to age-grade relationship at 
last observation 


i 

Age-grade relationship 

Number 

Ever failed a test 

! 

tested 1 

! 

Number 2 

Percent 

i 

Total 

1, 723 

i 

114 

6. 6 


Normal age level 

' 1, 286 
i 246 

124 
67 

TO 

i 17 

21 

6 

5. 4 

6. 9 
16. 9 

9. 0 

1 year behind.. 

2 years behind 

3 and 4 years behind.. . 


* Excludes 3 children whose grade classification was 
lavailable. 

^ 2 children whose grade classification was 


Note: Chi-square based on 2x2 table for normal 
age level and 2 years behind, x= = 28.94 001- 1 and 

/<-0b normal ui 'eve 

and .3 and 4 years behind, x-== 1.12 P<.30. 
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an aiidiometric test, the children in the youngest 
age group liad a much higher percentage of bi- 
lateral involvement (71 percent) than those in 
the other three age groups (38, 47, and 45 per- 
cent, respectively), as Avell as greater severit}'’ 
of liearing loss in the middle frequenc}'- range. 
Average weighted scores of severity of hearing 
impairment for the four age gTOuj)s Avere 150, 
130, 80, and 50, respectively. Weights of 100, 
•200, and 300 Avere given for slight, moderate, 
and severe involvement of the middle frequency 
range. Poorer audiometric scoring in the 
youngest group is all the more meaningful in 
the face of the greater average acuity of hear- 
ing that is believed to be normall}' present in 
the early years. 

Bilaterality and severity of hearing impair- 
ment may be related to age differences alone. 
One demonstrable age correlation in the total 
study population Avas the finding that younger 
children aa-Iao fail an audiometric test shoAv loss 
of hearing over a Avider spread of frequencies 
than do the older children, A\diose hearing im- 
pairjnent is more likely to be focused on a nar- 
roAver range of frequencies. The decrease in 
involvement of ranges Avith increasing age took 
place in the loAver and middle frequencies rather 
than in the high tones. Age difl'erences did not 
apply AA’hen hearing loss exceeded 40 decibels. 

The extent to Avhich a child suffers from his 


Table 7. Total number of children and number 
and percentage Avith unfavorable audiomet- 
ric test history, according to age at admission 
to first grade 


Age level at time of 
admission to fiist grade 

Total 

Ever failed test 

child- 
ren * 

Num- 

ber 

Percent 


1, 724 

116 

6. 7 





1, 4S0 

88 

5. 9 


166 

20 

12. 0 


52 

7 

13. 5 

3 and 4 years behind 

26 

1 

3.8 


1 E.xcludes 2 children whose ago at time of admission 
was un.aA’ailable. 

- Below 7 years. 

Note: Chi-sciuare based on^ 2 x 2 table for normal 
age level and 1 year behind, x' — 
for normal age level and - years behind, x* o.So 

P<.02. 


hearing impairment is greatly influencecl by 
Avhether one or both ears are ali'ecteil. Among 
the 116 children Avho ever failed an amliometric 
test, laterality of involvement Avas known for 
111. Half of these had bilateral loss of hearing 
at the time of first failure of au audiomctric 
test. Among the group 5-7 years old, 69 per- 
cent of all failures Avere bilateral compared with 
45-47 percent in each of the three older age 
groups. 

Impact Upon Academic Progress 

The possible effect of hearijig impairment on 
a child’s school Avork Avas studied in three Avays: 
by^ age on admission to scliool, by repetition of 
academic grade.s, and according to grade at the 
end of observation. 

Affe of Admmion to School 

Among the cliildren admitted to school at 
the normal age level (beloAv 7 years), 5.9 per- 
cent eA'er failed a liearing test during the study 
period compared Avith 11.5 percent of those 
AA’hose admission to scliool laid been delayed. 
This is a statistically significant difference 
(x-=ll.S r<.00l), Avhich may connote that 
undiscoA'ered hearing loss aviis associated v’ith 
and may ha\'e contributed to delay in accept- 
ance at school. Also, 16 of the 28 cliildren 
Avhose admission to school was delayed and avIio 
failed an audiometric test at some time failed 
the first time the^' Avere tested. 

Intermittent hearing loss may exist prior to 
as Avell as after admission to school. Among tlie 
children Avho entered school late but passed the 
first aiidiometric test, tlie failure rate in the 
group aged 8-9 years Avas times the rate 
among children avIio Avere admitted to .school at 
5—7 vears of age and passed their first audio- 
metric test. 

Gross delay in admission to school probably 
results from causes other than hearing defect. 
Among 218 cliildren avIio entered school 1 and 2 
years late, 12.0 and 13.5 percent, respectively, 
ever failed au aiidiometric test whereas, among 
the ‘26 children admitted to school 3 or more 
years late, only one instance of hearing joss was 

then or subsequently discovered (table i). 

The delay in receiving the finst aiidiometric 
test Avas appreciably greater than n.=iial among 
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, I ( ,i«ccoc rtf Chronicitv ^ of hearing impairmenf, according to 

Tabl. , 1 . 

lArrauged in ratrk order of percentage dhtribution of continuous impairment] 


Combinations of frequency ranges 


TotaL 


iMiddle and Irigb 

High only— 

Low and high 

Low and iruddle-. 

Middle only 

Low, middle, and high. 
Low only 


. 

Total 2 



Number 

Continuous 

Temporary 

and 

intermittent 

148 

37 

111 

22 

14 

8 

17 

7 

10 

5 

1 

4 

23 

4 

19 

6 

1 

5 

67 

9 

58 

8 

1 

7 


Percent 


Continuous 


25. 0 


63.6 
41.2 
20. 0 
17. 4 

16.7 
13. 4 
12.5 


Temporary 

and 

intermittent 


75. 0 


36.4 
58. 8 
80.0 
82. 0 
83.3 
86. 6 
87. 5 


= IncMdesffeam wdth “indeterminate impairment” and 19 ears for which audiogram of first audiometric te.st 
failed was unavailable. 


was; liiglt plus middle, Idgii plus low, and 
middle plus low. 

Witli one exception, hearing impairment in 
two ranges increased the tendency to continuous 
hearing failure, as follows ; _ 

High plus middle was more chronic than high 

alone. 

High plus middle was more chronic than mid- 
dle alone. 

High plus low was less chronic than high 
alone (the exception) - 

High plus low was more chronic than low 
alone. 

Middle plus low was more chronic than mid- 
dle alone. 

illiddle plus low was more chronic than low 
alone. 

IVhen hearing impairment existed in all three 
frequency changes, however, continuous failure 
was least likely. 

Since the middle frequencies are the ones es- 
sential to functional hearing of^ speech, it is 
important that the prognostic significance of 
early loss of hearing in any frequency range 
must be assessed in relation to the end jioint of 
hearing impairment for the middle frequencj' 
range. Detailed analysis helps to explain the 
rank order of the frequency ranges in respect 
to their seeming prognostic significance for 
continuity of hearing impairment (table 11). 
Mthough the munbers of ears tested are small. 


the differences in chronicity of hearing impair- 
ment in the middle frequency range are strik- 
ing. 

Four possible patterns of combination of fre- 
quency ranges include the high range. The 
highest percentages of continuous hearing im- 
pairment occurred when hearing imi^airment at 
the time of first audiometric test failure had 
been found in 3 of these 4 combinations (table 
11) . At first glance, this would suggest that 
any loss of hearing in the high range at the 
time of first failure of an audiometrio test has 
great significance for continuity of hearing im- 
pairment. From a practical viewpoint, how- 
ever, this is not so. The correlation existed 
only with the definition used for failing a 
threshold test, not with ultimate functional 
hearing as judged chiefly by middle frequency 
range loss. 

End-point middle frequency range loss of 
hearing evidently related back to early middle 
I'ange loss and did not occur to more than a 
slight extent wdren no loss of hearing in the 
middle frequency rairge had existed at the time 
of first failure of an audiometric test (table 
12). Observation of these children over a 
longer period of time is necessary to determine 
whether the slight impairment of hearing in 
the middle frequency range that sometimes oc- 
curred ever becomes more sigirificant. When 
the first test failure consisted of loss of bearing 
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normal grade level. In tlie group with 3 or 4 
years of total academic retardation, however, 
the proportion with hearing impaii’ment 
dropped, suggesting that other factoi-s, such as 
mental retardation, entered more fully into the 
picture (table 9). 

Detailed analysis of the longitudinal history 
of the children revealed a number of charac- 
teristic pictures. One group had hearing loss 
from the beginning and consistently thereafter. 
Half of these had fallen 2 or more years behind 
their normal academic level at the end of the 
study. These children usually had severe bi- 
lateral hearing impairment. 

Early in their school careers, the children 
who probably had had a hearing defect prior to 
admission to school were grossly retarded aca- 
demically. They were delayed in being ad- 
mitted to school, missed their audiometric tests 
for varying lengths of time after admission, 
and repeated one or more grades before their 
hearing impairment was recognized. Strangely 
enough, half of them had only unilateral heax*- 
ing defect. The ixature of the hearing loss and 
its tendency to eventual improvement suggested 
an infectious etiology rather than that orgaxxic 
brain damage was the common basis for a nerve 
type of hearing impairment associated with 
mental retardation. Unfortunately, informa- 
tion on clinical findings and intelligence testhxg 
was not consistently available. In a number of 
slow-learning children, superimposed mild or 
moderate hearing impairment seemed to con- 
stitute a considerable handicap. 

Prognosis 

In order to make a retrospective appraisal of 
the prognostic implications of early audio- 
metric test findings, the following indexes of the 
course of heai’ing imxxairment and its end re- 
sults wei-e established: chronicity; severity of 
hearing loss at the last audiometric test in dif- 
ferent frequency ranges, especially the middle 
frequencies ; and impairment of hearing in one 
or both ears at the last test. These indexes were 
analyzed in relation to (a) hearing impairment 
in frequency ranges at first test failure, (b) 
hearing impaii’ment in combinations of fie- 
quency I’anges at first failure, (c) severity of 
hearing impairment in the three frequency 


ranges at first failure, (d) greatest severity of 
involvement in the three frequency ranges dur- 
ing the period of observation, and (e) consist- 
ency of laterality of hearing impairment. 

Frequency Ranges 

Among the children followed for 3 or more 
years after failure of an aiidiometric test, there 
was general correlation hi the group as a whole 
between the number and severity of hearing im- 
pairments in any one of the three frequency 
ranges at the time of first test failure and the 
liei’sistence and degree of loss in that same range 
at the time of the last test. The correlation 
held more strongly for high tones than for 
middle tones and for middle tones tliaj) for low 
tones. 

Combinations of Ranges 

Table 10 gives the percentage distribution of 
frequency ranges and combinations of ranges 
at the time of first failure of the ears that ever 
failed an audiometi’ic test. Table 11 shows tliat 
among the 148 ears for which data on chron- 
icity of hearing impairment were available, 2.1 
[xercent had cozitinuoiis audiometric test fail- 
ure. The direct correlation between height of 
early hearing imjxairment on the frequency 
1 ‘ange scale and tendency of hearing deficit in 
that same frequency range to persist also was 
evident when combinations of two frequency 
ranges were affected at the first failure of a 
test. The rank order of percentage of contin- 
uous failure after early dual range involvement 

Table 10. Distribution of combinations of fre- 
quency ranges affected at time of first failure 
of audiometric test by an ear 


[Arranged in rank order of percent.ige distribution] 


Combinations of frequency 
ranges 

Number ‘ 

Percent 

Total 

158 

100. 0 

Low, middle, and high. . . - - - 

71 

23 

41. 0 
\ 11. 15 


! 22 

13. 0 


20 

12. 7 


S 

C). 1 


8 

5. 1 


(i 

3. S 





‘ Excludes 10 ears for which audiogram of fir^t 
audiometric test failed was unavailable. 
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Table TT. Number and percentage of classes of chronicity^ of hearing impairment, according to 
combinations of frequency ranges affected at time of first failure of an ear 


{Arranged in rairk order of percentage dhtributioii of continuous impairment! 


Combinations of frequency ranges 

Total s 

1 

1 

1 

^ ! 

Number | 

1 

I Percent 

i Continuous | 

i Temporary 
and 

intermittent 

1 

Continuous i 

1 

1 

1 Temporary 
j and 

intermittent 

Total- 

148 

37 

1 111 i 

25.0 

75. 0 

Middle and high ! 

22 

14 

8 i 

63. 6 

' 36. 4 

High only 

17 

7 

10, 

41. 2 

1 58.8 

Low and high 

5 

1 1 

^ i 

20.0 

1 80.0 

Low and middle 

23 

4 1 

is> ! 

17.4 

82. 6 

Middle only 

6 I 

1 1 

^ 1 

16.7 

83. 3 

Low, middle, and high - 

67 

9 

58 

13.4 

: 86. 6 

Low only 

8 

1 1 

7 i 

i 

12.5 

87.5 


' See footnotes to table 6. 

^ Excludes 10 ears witb “indeterminate impairment” and 10 ears for which audiogram of first audiometric test 
failed was unavaiiabie. 


tvas'. \\vgl\ jilws middle, high plus low, and 
middle plus low. 

With one exception, hearing impairment in 
two ranges increased the tendency to continuous 
heating iailure, as follows; 

High plus middle was more chronic than high 
alone. 

High plus middle was more chronic than mid- 
dle alone. 

High plus low was less chronic than high 
alone (the exception). 

High plus low was more chronic than low 
alone. 

Middle plus low was more chronic than mid- 
dle alone. 

Middle plus low was more chronic than low 
alone. 

"When hearing impairment existed in all three 
frequency changes, however, continuous failure 
was least likely. 

Since the middle frequencies are the ones es- 
sential to functional hearing of speech, it is 
important that the prognostic significance of 
early loss of hearing in any frequency range 
must ho assessed in relation to the end point of 
hearing impairment for the middle frequency 
range. Detailed analysis helps to explain the 
raxrk order of the frequency I'anges in respect 
to their seeming prognostic significance for 
continuity of heaving impairment (table 11). 
Although the rmmbevs of ears tested are small. 


the ditlereirces in chronicity of heaving impair-- 
ment m the middle frequency range are strik- 
ing. 

Four possible patterns of combination of fre- 
ciuency ranges include the high rarrge. The 
highest percentages of continuous hearing im- 
pairment occurred when hearing impairment at 
the time of first audiometric test failure had 
been found in 3 of these 4 combinations (table 

11) . At first glance, this would suggest that 
any loss of hearing in the high range at the 
time of first failure of an andiometric test has 
great significance for continuity of heaving im- 
pairment. From a practical viewpoint, how- 
ever, this is not so. The correlation e-visted 
only with the definition used for failing a 
threshold test, not ivith ultimate functional 
liearing as judged chiefly by middle frequency 
range loss. 

Eud-point middle frequency range loss of 
hearing evidently related back to early middle 
range loss and did not occur to more than a 
slight extent when no loss of heaving in the 
middle frequency range had existed at the time 
of first failure of an audioniebric test (table 

12) . Observation of these children over a 
longer period of time is necessary to determine 
whether the slight impairment of hearing in 
the middle frequency range that sometimes oc- 
curred ever becomes more significant. When 
the first test failure consisted of loss of hearing 
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in tlie higli frequency range only, the high pro- 
portion of continuing failure of the audio- 
metric test u-as made up almost entirely of per- 
sistent failure in tlie high range exclusivelj'. 
Onty 3 of the 18 ears in this group -svhose con- 
tinuons failure of audiometric tests spanned 3 
or more years developed even a slight degree of 
hearing loss in the middle frequency range. As 
an added check, audiograms were studied of 20 
ears in 13 children which had been labeled 


“borderline'’ rather tlian test failures. These 
children had shown some loss of hearhui at the 
G,000 or 8,000 frequency at one time or aiiotlier 
but the loss was not enough to drop the hi<;h 
frequency range average below the passing 
standard. Tlie majority of these children were 
S yeai-s of age when hearing loss was first noted 
and 13 of them were boys. Tlie amount of loss 
was usually less than 50 decibels, in which case 
it disappeared within 1 or, at most, 2 yeai-s. 


Aucliometric School Testiiiof Program 


ADMINISTRATIVE RECOMMENDATIONS 


The adiuiuistrative recoininencla- 
tions listed below are based upon tbe 
findings of tbe study as they seem to 
fit together with other experiences, 
observations, and reports in tbe field 
of audiology and in school health pro- 
grams. The word “school” applies to 
all grades through higli school, with- 
out regard to structural or orgauiza- 
tional separation. It is not intended 
that elementary, junior high, and 
high schools should treat their enter- 
ing students as entirely new to an 
audiometric testing program hut that 
continuity in testing should he at- 
tained b.v effective coordination of 
jirograms and prompt transfer of 
health records with the students. 

1. School systems and health de- 
partments should work jointly for 
the development of comprehensive 
routine hearing screening programs 
among children of preschool age. 

2. Organization of the audiometric 
test i)rograms in schools should be 
based on ages of children rather than 
on grade grouping. 

3. Screening tests should be given 
routinely : 

a) To all students entering 
school for the first time. (Highest 
priority for prompt testing should be 
given to this group.) 

b) Annually to all childreu un- 
der 10 years of age, except those who 
have ever bad bearing impairment. 

c) Possibly to all cbildreu just 
prior to tbeir leaving school, espe- 


cially among those who tevminate 
their schooling before graduation. 

-1. Screening tests should be lim- 
ited to the middle frequency range 
(500, 1,000. 2,000 decibels). 

5. A makeup test should be ar- 
ranged as soon as possible when 
cliildren miss taking their routine 
tests, especially if these children fall 
into one of the special referral cate- 
gories listed immediately below. 

6, On referral, screening tests 
slioidd be given to school cbildreu of 
any age when: 

a) The teacher, parent, or child 
himself, suspects hearing is not nor- 
mal. 

b) Infections or allergic involve- 
ment of ear, nose, or throat are fre- 
quent or excessive. 

c) Absenteeism is marked. 
(Criteria in terms of frequency, 
length, number, and type of absences, 
and ages of children should be estab- 
lished by tbe school health service.) 

d) Academic work is poor. 
(Criteria should he established by 
the scliool according to its pattern of 
instruction and gi-ading.) 

7. Special effort should he made to 
obtain a test of hearing whenever a 
child has not entered scimol at the 
us>ml starting age. 

When hearing impairment could 
be a contributing factor, no child 
slionld be denied admission or de- 
layed in admission to school for sup- 
posed mental retardation or other 


reason without attempting a tost of 
hearing. 

S. IVhen a child fails a first screeu- 
iug test, tlie andiometrie test should 
he rejieated the same day, possibly 
with partial threshold testing in the 
middle frequencies. If he fails ti 
second time: 

a) Ilis classroom teacliers should 
be informed imineiliately of the pos- 
sibility of heari)ig impairment. 

b) A questionnaire on bis earlier 
and recent hearing history should be 
filled out by tbe parents and child. 

c) He should be given a tbre.sU- 
old test covering frequencies 2.70- 
S,000 appro.xiimitely 3 weeks after- 
wards, or later if re.spiratory infec- 
tion is present. 

0. When a child fails a threshold 
test : 

a) The school health .service 
should arrange to have him e.vam- 
ineU b.v an otologist. 

b) He should be referred to the 
family physician or to the family'.s 
usual resource for medical care, and 
the parent-s slioiild he given an inter- 
pretation of tlie andiometrie te.st re- 
sults and the otologist’s findings. 

c) Attempt should he made to 
send reports to tlie physician who 
treats the child. 

d) Prompt and per.sistent follow- 
up .step.s .should he taken b.v the 
school and the school health .•.ervlce 
to a.ssnre adeipmte care. I’reqiicnt 
thre.shold retesting ma.v help to inoti- 
vate the family toward medical care 
as well as to niea.siire the cliild'.s 
prugres.s. 
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The six children who had 50 decibels or more of 
loss retained this loss with minor fluctuations 
throughout the period of observation but never- 
developed any other impairment sufficient to 
fail an audiometric test. 

In the small group of five cases with the pat- 
tern of loss of hearing in the low jrlus high fre- 
quency ranges at the first failure of an audio- 
metric test, the one ear tiiat did not ultimately 
pass the test showed only slight loss of hearing 


in the middle range frequency (table 12). 
jimong the infrequent cases of initial loss of 
hearing in the low range only, one ear showed 
slight hearing deficit after 3 or more years. 

It seems safe to conclude that if a child has 
or is likely to develop appreciable difficulty in 
hearing speech, this can usually be detected by 
audiometric testing of the middle frequency 
range only. Therefore, in sweep check screen- 
ing tests time should not be spent on the low and 


10. Ouce a cliild lias been found 
to have hearing unpairment: 

a) He should be removed from 
the screening program and there- 
after be given appropriate supervi- 
sion .and his hearing threshold 
should be tested as frequently as in- 
dicated fay his clinical aud academic 
progress. 

h) Mild hearing impairment in 
a child becomes more handicapping 
ivhen it is associated with some de- 
gree of mental retardation. Such a 
child should have as complete audio- 
logic and psychological appraisal as 
possible so that an appropriate pro- 
gram can be planned for Jiim. 

c) Decision on modilicutiou of 
any child's education because of 
hearing impairment should first be 
bused on his immediate needs rather 
than on the prognosis and thereafter 


A variety of audiometric screening 
methods deserve comparative studies. 

1. The increment of new cases 
found by an annual retest should he 
studied in a school screening pro- 
gram in which such annual testing is 
done routinely. 

2. The effects on meiiningful ease 
finding of narrowing the span of 
screening to the middle frequencies 
and to the younger ages, as here rec- 
ommended, should be studied in addi- 
tional scliool programs. 

3. If tlie pure tone sweep cliecU 
method is used, studies sliouUl be 
done on tlie advisability of moving 
tile screening decibel level closer to 


on careful observation and frequent 
reappraisal of the child rather than 
on the mere nature of his audio- 
metric score. This works in two di- 
rections. On the one hand, mild loss 
of hearing on the audiogram with a 
clinical picture that usually hears a 
good prognosis does not preclude 
prompt aggressive treatment, pos- 
sibly the temporary use of a hearing 
aid, aud adaptations in the child's 
educational program. On the other 
hand, when the prognosis seems 
poor, definitive acceptance of that 
proguo.$is should be postponed and 
long-term educational and voca- 
tional plans should not be made un- 
til longitudinal observation and 
treatment for at least 2 years have 
permitted a more valid estimate of 
the ultimate outcome. 


the so-called zero line in the middle 
frequency range. The greater arti- 
fact of ambient noise in the low fre- 
quency range has heretofore been the 
major deterrent to establishing a 
more rigid passing standard for au- 
diometric te.sts. 

Change in the passing standard 
would also be in keeping with the 
greater .acuity of hearing that is nor- 
mally present in young children. 
Audiometers liave been calibrated to 
fit the hearing of adults, not children. 
Tlie case-finding and prognostic value 
of a more rigid passing standard in 
the middle frequency range should be 
checked by comparative studies. 


4. In a routine screening program 
limited to as few as three frequen- 
cies, it may be desirable aud feasible 
to do a threshold test rather than a 
sweep check test. The threshold test 
might detect changes in a child’s 
hearing in successive years even 
within the usual passing level, and 
it would establish for each child his 
own individual norm rather than peg- 
ging all children at the same norm. 

With tlie use of antibiotics, otolo- 
gists have been reporting tlie common 
occurrence of nonpurulent collections 
of fluid in the middle ear chambers, 
producing an initial drop in hearing 
of as little as 10 decibels. Prompt 
recognition of this relatively minor 
degree of impairment might lead to 
early aud aggressive therapy and to 
prevention of permanent damage. 

5. In the opposite direction to mov- 
ing from a sweep check to a thresli- 
old test, there may be effective short- 
cuts to case finding. Comparative 
studies should be made on the use of 
a single frequency, such as 1,000, or 
of some sound other than a pure tone 
but composed primarily of the middle 
frequencies. Verbal tests need fur- 
ther analysis. These have been dis- 
cussed by Lee Meyerson in Hearing 
for Speech in Children: A Verbal 
Audiometrie Test (Supplementum 
128 to Acta Oto-Lurtinifoloyica lOoO). 

6. Evaluation should be done of 
tiie case-finding effectivene.s.s of the 
several .special referral criteria sug- 
gested in this paper. 

7. Time and cost studle.s of the 
various audiometrie screening meth- 
ods are essential to helii determine 
the most practicable procedures for 
testing large numbers of children. 


SUGGESTIONS FOR RESEARCH 
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Table 12. Combinations of frequency ranges affected at time of first failure of an ear, according 

to middle range involvement ot time of last test ^ 

[Frequencies arranged in rank order of total percentage with middle range loss] 


Frequency rangts affected at time of first failure 


Combinations of ranges 
( 1 ) 


Total. 


Middle and high 

High only 

Middle and low 

Low and high. 

Low only 

Middle, low, and high. 
Middle only 


iSTumber 
of ears ^ 


(3) 


135 


21 

13 

19 

5 

8 

64 

5 


Ears having middle range loss at last test 


N^umber 


Total 

(3) 


28 


12 

3 

4 
1 
1 
7 


^Moderate 
and severe 

(4) 


15 


Slight 


(a) 


13 


Percent of column (2) 


Total 

( 6 ) 


20. 7 


57. 1 
23. 1 
21 . 1 
20.0 
12.5 
10. 9 


dfoderate 
and severe 

(7) 


n. 1 


42. 9 
’i5."s 


4. 7 


Slight 


( 8 ) 


O.G 


14.2 
23. 1 
5. 3 
20.0 
12.0 
0.2 


< Number of ears with a 3-year span of test coverage after first failure. For observed differences in column (7), 
X== 18.76 P<.001. 


high frequency ranges. When, however, one 
moves from finding new cases by screening tests 
to assessing, treating, and educating children 
with known heai'ing impairment, knowledge 
concerning any associated impairment of hear- 
ing in the low and high frequencies is important. 
A number of findings indicate that low and higli 
frequency ranges should be included when 
thi’eshold tests are done on children with 
known or suspected loss of hearing. 

The severity of end-point middle frequency 
range loss of hearing depended on early impair- 
ment of hearing in the middle frequency range 
in combination with 1 or 2 other frequency 
ranges (table 12) in the same rank order as the 
tendency of such combinations of ranges to per- 
sist (table 11), as follows: middle plus high, 
middle plus low, and middle plus higli plus low. 

Seveiity of Heai'ing Impairment 

The mere presence at the time of first audio- 
metric test failure of loss of liearing in either the 
low or high frequency range combined witli 
impairment of liearing in the middle fre- 
quency range was more significant than the 
severity of early impairment in the low or high 
range. Among the ears with loss of hearing in 
the middle range plus high range at the first 
failure of an audiometric test, the group witli 


the highest proportion of persistence of hearing 
impairment (63.6 percent, table 11), there was 
no relationship between the severity of loss of 
hearing in the high range at the first test fail- 
ure and loss of hearing in the middle range at 
the last test. There was, however, striking cor- 
relation between the severity of he.iring impair- 
ment in the middle frequency range at the fii’St 
and last tests. 

Among the 19 ears with loss of hearing in 
the middle plus low frequency ranges at first 
failure of an audiometric test, the extent of first 
impairment of hearing in either the middle or 
low range had no relationsliip to whether an ear 
later p.assed or frailed the audiometric test or 
to the severity of end-point middle frequency 
range loss of hearing when the ear did fail tiie 
test. Four ears showed audiometi'ic test fail- 
ure after the first test. In none of the rare in- 
stances of initial loss of hearing in the middle 
frequency range only was there any' hearing 
impairment after a span of 3 or more years. 

Of particular interest is the large group of 
ears that showed “across the board” loss of 
hearing in all three frequency ranges at the first 
failure of an audioinetric test. Only 11 percent 
of these ears followed for D or more years laul 
more than slight middle x’ange loss at the Iasi 
test. Even among 10 children w]io had .-evere 
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loss of hearing in all 3 frequency ranges afc the 
first failure of an audiometric test, 9 finally 
passed the sweep check test. Therefore, among 
children attending day school, “across the 
board” loss of hearing on audiometric test usu- 
ally is the result of acute rather than chronic 
hearing impairment. 

In this study, loss of hearing in some of these 
children may have been due to impacted wax, 
although case histories indicated the frequent 
existence of nasopharyngeal infection. This 
finding is in keeping with the experience of 
clinicians that there is a general “flattening” of 
hearing level associated with ac\ite middle ear 
infection and that this flattenhig moves either 
toward recovery or toward persistent loss of 
hearing of a less even nature. The broad span 
of frequencies affected in the flattening gives a 
favorable rather than an unfavorable prognosis 
as long as the impairment is not excessive. 

The prognostic importance of “across the 
board” loss of hearing was borne out by a look 
at another group of children. This group was 
composed of seven children who Avere in the 
same age group as the study population and 
whose families resided in the Eeading School 
District but who attended the State residential 
school for the deaf. All of these children had 
consistent “across the board” impairment of 
hearing from first to last tests, Avith much 
greater decibel loss than the children in the 
study. h!o child in the study population, for 
example, ever had an audiogram with eA^ery 
frequency reading at 60 decibels or more. Al- 
though sevex'ity and duration of “across the 
board” hearing impairment are of some assist- 
ance, it is not alAvays possible to distinguish 
between the child whose hearing Avill clear up 
jjartially or completely and the child Avho Avill 
remain seriously handicapped. What is vital 
is the fact that the prognosis for many chil- 
dren with considerable hearing loss covei’ing a 
Avkle spectrum of frequencies need not be a 
pessimistic one. 

An attempt Avas made to derive prognostic 
significance from the greatest degi’ee of hear- 
ing impairment in each fi-equency range in any 
ear during the study period. Continuity of 
failure of audiometric tests or intermittency of 
hearing impairment ending in failure of the 


test correlated directly Avith increasing severity 
of the poorest test result in the middle fre- 
quency range. The correlation Avas even 
greater Avith poor test results in the high fre- 
quency range. On the other hand, the ears that 
i-emained normal in the Ioav frequency range 
despite failing one or more audiometric tests 
had the poorest prognosis for chronicity of 
hearing impairment. Evidently, unevenness in 
audiometric test score is more indicative of 
probable persistence of hearing impairment 
than is “across the board” homogeneous severity 
of hearing loss. This applies not only to ir- 
regular impairment of hearing in the three fre- 
quency ranges but to uneven severity of hear- 
izig loss from one fx’equency to another Avithin 
any range. 

Laterality of Impairment 

Some interesting prognostic inferences may 
be drawn from the data on consistency of hear- 
ing impaii'ment of one or both ears in the same 
children. Among the 58 children who failed 
the audiometric test in more than 1 year, 38 per- 
cent had unilateral involvement only, 21 per- 
cent had bilateral involvement only, and 38 
2>ercent fluctuated betAveen unilateral and bi- 
lateral involvement. In almost no instance did 
unilateral failure move from one ear to the 
other, and very rarely did hearing loss progress 
from unilateral to bilateral involvement. The 
change, if any, Avas usually in the other direc- 
tion. In general, a better prognosis for hear- 
ing status at the last audiometric test was sue- 
gested when there Avas fluctuation between bi- 
lateral and unilateral heai’mg loss durinsr a 
child's school career than if the loss was always 
unilateral or always bilateral (table 13) . 

At the end of the observation period, 13 
children, or 8 per 1,000, had bilateral hearing 
loss of more than 30 decibels in the middle f x’e- 
quency range. Seven were in the school for 
the deaf; six Avere from the Reading School 
District biennial audiometric test program. 
These six children were the ones with a defi- 
nite deficit for hearing speech. Four had had 
hearing difficulty Avhen they entered school; 
two developed hearing difficulty later. In the 
entire study population, there Avas only one 
child Avho had had the same degree and tyjAe 
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Table 13, Number of children who failed more 
lhan one audiometric test and number and 
percentage of failures at time of last test, ac- 
cording to laterality of impairment in all test 
failures 


i 

1 

Children 

Failed last te.st 

Jjaterahty of ear involve- 

failing 



mentwhen failing tests ' 

more th.an 



] 

1 test 

Number 

Percent 

Total 

1 

58 j 

■ 1 

36 j 

- 

62. 1 

AJwa 3 ’s unilateral 

99 1 


77. 3 

Ahvaj’s bilateral 1 

‘ 14 

' l€ 1 

71. 4 

Mixed laterality j 

, 22 

! 9 1 

1 40. 9 


of heaving loss for 2 or more years but whose 
hearing at the last observatioir was no longer 
impaired to the same extent as at the beginning 
of tlie study. Information was not available 
on homeboimd children with other handicaps 
that could affect their hearing. 

Summary 

During an 8-year study of 1,726 school chil- 
dren aged 5-14 years in Heading, Pa., 116’, or 
6.7 percent, ever failed an aiidiometric test 

The inci'ement of new cases of hearing im- 
pairment found by a bieimial retest routine 
was 2.3 percent among “candidates” 8-9 years 
old, 1.0 percent in the groigi aged 10-11 years, 
and 0.8 percent in those 12-13 year’s old. 

Among children 5-7 years of age who passed 
their flret audioinetric tests, 3.3 percent failed 
a subsequent test. Among children in this age 
group who failed their fii-st audioinetric test, 
48.4 percent failed later tests. When children 
passed all their tests before 10 years of age, less 
than 1 percent failed thereafter. 

Hearing impairment persisted without iii- 
temiption in 28 percent of the children and 
in 24 percent of the ears that ever failed an 
audioinetric test. 

Young children whose hearing impairment 
was discovered about the time they entered 
school had more severe types of hearing im- 
pairment than other children, suggesting that 
the condition had probably existed for some 
time prior to admission to school. 

Bates of delayed admission to school, delay 
in receiving audioinetric tests, repetition of 


academic grades, and retarded grade status at 
the end of the observation period were Iiiirlier 
for children who ever failed an audioiuetric^test 
than for other children. ^Moderate unilateral 
impairment of hearing as well as severe or bi- 
{•ateral loss of hearing seemed to constitiiro ;ui 
educational handicap, especially during the 
early years of leariimg language, reading, and 
spelling, when missing parts of the sounds 
might almost completely prevent a child from 
grasping the meaning of what he hears. 

Ultimate loss of hearing in the middle fve- 
quenc 3 " range after failure of an audionietrie 
test did not often occur unless there had been 
initial impairment of hearing in the middle 
frerpieiicj^ range. Witli initial middle fie- 
quency range loss of hearing alone, the prog- 
nosis was good ; initial middle range phis low 
frequency range loss signijied a poorer progno- 
sis, and initial middle plus high frecjnency 
range loss, the least favorable prognosis. 

Initial “across the board” loss of hearing in 
all three frequency ranges at 40 decibels or less 
usually denoted a good prognosis, ilore severe 
and early “across the board” impairment of 
hearing occurred in cases of persistent deafness. 

Unevenness of andiograms in severity of 
Jienring impairment and in frequency ranges 
gave 11 poorer prognosis than evenness except 
for the most severely affected ears. 

Hearing impairment in 38 percent of fbe 
children who failed the audioinetric test in 
more than one j’ear was unilateral wheiieiei 
they failed the tests, almost always in the same 
eaxq in 24 percent, always bilateral; and in 3S 
percent, impairment fluctiiated between uni- 
lateral and bilateral involvement. Such ffuc- 
tuatiou gave a better prognosis than when 
hearing loss was always uniiateral or always 
bilateral. 

Eight children per 1,000 studied had an end 
point of bilateral hearing impairment of more 
than 30 decibels in the middle frequency range. 

SrFBRESCE 
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Milk Sanitation Honor Roll for 1956-57 


Sixty-four eonimunities have been 
added to the Public Health Service 
milk sanitation “honor roll,” and 45 
communities on the previous list 
have been dropped. This revision 
covers the period from January 1, 
IO.jC, to December 31, 1957, and in- 
cludes a total of 2C6 cities and 70 
counties. 

Communities on the “honor roll" 
have comv'Ued suhstautially with 
the various items of sanitation con- 
tained in the milk ordinance sug- 
gested by the U. S. Public Health 
Service. The State milk sanitation 
authorities concerned report this 
compliance to the Public Health 
Service. The rating of 90 percent 
or more, which is necessary for in- 
clusion on the list, is computed 
from the weighted average of the 
percentages of compliance. Sepa- 
rate lists are compiled for communi- 
ties in which all market milk sold 
is pasteurized, and for those in 
which both raw milk and pasteur- 
ized milk is sold. 

The suggested milk ordinance, on 
which the milk sanitation ratings 
are based, is now in effect through 


This compilation is from the Divi- 
sion of Sanitary Engineering Serv- 
ices of the Bureau of Slate Services, 
Public Health Service. The pre- 
vious listing, with a summary of 
rules under ivhich a community is 
included, was published in Public 
Health Reports, October 1957, pp. 
943-946. The rating method was 
described in Public Health Reports 
53: 1386 (1938). Reprint No. 
1970. 


voluntary adoption in 477 counties 
and 1,398 municipalities. The ordi- 
nance also .serves as the basis for 
the regulations of 34 States and 2 
Territories. In 14 States and 2 Ter- 
ritories it is in effect statewide. 

The ratings do not represent a 
complete measure of safety, but they 
do indicate how closely a commu- 
nity’.s milk supply conforms with the 
standards for grade A milk as 


stated in the suggested ordinance. 
High-grade pasteurized milk is 
safer than high-grade raw milk be- 
cause of the added protection of pas- 
teurization. The second list, tliere- 
fore, shows tlie percentage of pas- 
teurized milk sold in a community 
which also permits the sale of raw 
milk. 

Although semiannual publication 
of the list is intended to eirconrage 
communities operating under the 
suggested ordinance to attain and 
maintain a high level of enforce- 
ment of its provisions, no compari- 
son is intended with communities 
operating under other milk ordi- 
nances. Some communities might 
be deserving of inclusion, but they 
cannot be listed because no arrange- 
ments have been made for determi- 
nation of their ratings by the State 
milk sanitation authority concerned. 
In other cases, the ratings which 
were submitted have lapsed because 
they were more than 2 years old. 
Still other communities, some of 
which may have high-grade milk 
supplies, have indicated no desire 
for rating or inclusion on this list. 


Communities awarded milk sanitation ratings of 90 percent or more, 1 956—57 

100 PERCENT OF IMARKET MILK PASTEURIZED 


Community 

Date of rating 

Arizona 

Graham County. 

. 10-16-1956 

Phoenix 

. 2 1957 

Colorado 

Boulder County.. 

. 12-14-1956 

Colorado Springs 

. 1-19-1956 

Denver 

. 8-27-1957 

Pueblo County 

. 2- 2-1956 


District of Columbia 
Washington 3-12-1956 
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Community Date of ratiny 


Georgia 

Albany 11-22-1957 

Athens-Ciarke County. 4- 2-1957 
Atlanta 8-23-19.57 

Augusta- Richmond 

County 11- 9-1956 

Bainbridge 1-10-1956 

Baxley.- 8-14-19.56 

Calhoun-Gordon 

County 9- 7-1950 

Cartersville 1-30-1957 

Columbus 1-18-1957 


Community 

Dale of rating 

Georgia — Continued 

Dalton-Whitfield 

County.. 

-- 5-21-1957 

Douglas 

-- 6-14-19.50 

Gritfin 

11-14-1957 

La Grange 

.. 12-20-1950 

Moultrie 

-- 5-22-1957 

Quitman 

-. 5- 8-1957 

Savannah-Clmthain 
County 

9 - 2 . 5 - 1 9.56 

Statesboro-Bulloch 
County 

-. 3-27-19.57 
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Tobie 13. Number of children who failed more 
than one audiomeiric test and number and 
percentage of failures at time of last lest, ac- 
cording to iaferaliiy of impairment in all test 
failures 


Laterality of ear involve-! 

Children. 

failing 

Failed last test 

ment when failing tests ' 

more than 
1 teat ' 

ff umber 

Percent 

Total 

58 

36 

02. 1 


Always unilateral 


17 

10 

1 0 

77.3 
71. ^ 
i 40. 0 

Always bilateral 


Mixed laterality 



' 


oi beaxixig loss ior 2 or more years but wbose 
bearing at the last observation was no longer 
imiiaired to the same extent as at the beginning 
of the study. Information was not available 
on homebound children with othei' handicsips 
that could affect their liearing. 

Summary 

Daring an S-year study of 1,726 school chil- 
dren aged o-ll years in Reading, Pa., 116, or 
6.7 percent, ever failed an audiometric test. 

The increment of new cases of hearing im- 
pairment fovmd by a bieimiai retest routine 
was 2,0 percent among “candidates” 8-0 years 
old, 1.0 percent in the group aged 10-11 years, 
and 0.8 percent in those 12-13 years oid. 

Among children 5-7 years of age who passed 
their first aiuliometric tests, 3.3 percent failed 
a subsequeiit test. Amojig children m this age 
group who failed their first audioinetric test, 
48.4 percent failed later tests. When children 
passed all their tests before 10 years of age, less 
than 1 t>ercent failed thereafter. 

Hearing impairment persisted without in- 
terrviYition in 2S percent of the ciuklven and 
in 24 percent, of the evws that ever failed an 
avxdiometric test. 

Young children whose hearing impairment 
was discovered about the time they entered 
school had more severe types of hearing im- 
pairment than other children, suggesting that 
the condition had ijvobably existed for some 
tinre prior to admission to school. 

Bates of delayed admission to school, delay 
in receiving audiometric tests, rejjetition of 


academic grades, and retarded grade status ut 
the end of the observation period were liigJier 
for children who ever failed an audioinetric Wsi 
tliaii for otiier children. Jlodenvte vmvUuej-al 
impairment of hearing as well as severe or bi- 
lateral loss of hearing seemed to constitute an 
educational handicap, especially during tlio 
early years of learning language, reading, and 
spelling, when missing parts of the soumls 
might almost completely prevent a child from 
grasping the meaning of tvhat lie hears. 

Ultimate loss of hearing in the middle fre- 
quency range after failure of an audioinetric 
test did not often occur unless there lisid been 
initial impairment of hearing in the middle 
frequency range. With initial middle fre- 
quency range loss of hearing alone, the prog- 
nosis was good; mitral middle range phis low 
freqrrency range loss signified a poorer progno- 
sis, and initial middle plus liigh frequency 
range loss, the least favorable prognosis. 

Initial “across the board” loss of hearing in 
all three frequencj'- ranges at 40 decibels or less 
usually denoted a good prognosis. 'Sieve severe 
and early “across the board" impairment of 
hearing occurred in cases of persistent deafness. 

Unevenness of audiograms in severity of 
hearing impairment and in frequency ranges 
gave a poorer prognosis than evenness except 
for the most severely affected ears. 

Hearing impairment in 38 percent of the 
children who failed the audioinetric test in 
more than one year was unilateral whenever 
they failed the tests, almost always in the same 
ear; in 24 percent, always bilateral; and in 33 
percent, impairment fluctuated between uni- 
lateral and bilateral invoivemeut. Such ffne- 
tuatioii gave a better prognosis than when 
liearing Toss was always unilateral or always 
bilateral. 

Eight children per 1,000 studied had an end 
point of bilateral hearing impairment of more 
than 30 decibels in the mkklle frequency range. 

RESeReNCE 

(X5 WishUt, S. il., aud Kraimii. E. II.: AmliDmetrif 
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105a. 


278 


Public Hciillli Ueporcs 



Milk Sanitation Honor Roll for 1956-57 


Sixty-four couuuuuities have been 
aildeil to the Pubiic Health Service 
milk sanitation “honor roll," and 45 
conimunities on the previous list 
have been dropped. This revision 
covers the period from January 1, 
1056, to December 31, 1957, and in- 
cludes a total of 2G6 cities and 70 
counties. 

Connaniiities on the “honor roll" 
have coiniilied substantially with 
the various items of sanitation con- 
tained in the milk ordinance sug- 
gested by the D. S. Public Health 
Service. The State milk .sanitation 
authorities concerned report this 
compliance to the 1*119110 Health 
Service. The rating of 90 percent 
or more, which is necessary for in- 
clusion on the list, is computed 
from the weighted average of the 
percentage.? of compliance. Sepa- 
rate li.sts are compiled for communi- 
ties in which all market milk sold 
is pasteurized, and for those in 
which both raw milk and pasteur- 
ized milk is sold. 

The suggested milk ordinance, on 
which the milk sanitation ratings 
are based, is now in effect through 


This coinpilalion is from the Divi- 
sion of Sanitary Engineering Serv- 
ices of the Bureau of Slate Services, 
Public Health Service. The pre- 
vious listing, with a summary of 
rules under which a community is 
included, teas published in Public 
Health Reports, October 1957, pp. 
943-946. The rating method was 
described in Public Health Reports 
53; 1386 (1938). Reprint No. 
1970. 


voluntary adoption in 477 counties 
and 1,39S municipalities. The ordi- 
nance also serves as the basis for 
the regulations of 34 States and 2 
Territories. In 14 States and 2 Ter- 
ritories it is in effect statewide. 

The ratings do not represent a 
cnmidete measure of safety, hut they 
do indicate how closely a commu- 
nity’s milk supply conforms with the 
standards for grade A milk as 


stated in the suggested ordinance. 
High-grade jiasteurized milk is 
safer than high-grade raw milk be- 
cause of the added protection of pas- 
teurization. The second list, there- 
fore, shows tile percentage of pas- 
teurized milk sold in a community 
wliich also permits the sale of raw 
milk. 

Although semiannual publication 
of the list is intended to encourage 
communities operating under the 
suggested ordinance to attain and 
maintain a high level of enforce- 
ment of its provisions, no compari- 
son is intended with communities 
operating under other milk ordi- 
nances. Some communities might 
be deserving of inclusion, but they 
cannot be listed because no arrange- 
ments have been made for determi- 
nation of their ratings by the State 
milk sanitation authority concerned. 
In other cases, the ratings which 
were submitted have lapsed because 
they were more than 2 years old. 
Still other communities, some of 
which may have high-grade milk 
supplies, have indicated no desire 
for rating or inclusion on this list. 


Communities awarded milk sanitation ratings of 90 percent or more, 1956-57 

100 PERCENT OF MARKET MILK PASTEURIZED 


Conmiiinily 

Date of rating 

Cominunilg 

Dale of rating 

Community 

Date of rating 

Arizona, 


Georgia 


Georgia — Continued 

Graham County 

. 10-16-1956 

Albany 

- 11-22-1957 

Dalton-Whitfield 


Phoeni.v 

. 2 1957 

Atben.s- Clarke County 

- 4- 2-1957 

Countv. - 

... 5-21-1957 



Atlanta 

. S-23-1957 

Douglas 

-. 6-14-1956 

Colorado 


Augusta- Richmond 


Griffin.. 

.. 11-14-1957 

Boulder County 

_ 12-14-1956 

Count3' 

- 11- 9-1956 

La Grange 

-- 12-20-1960 

Colorado Springs 

. 1-19-1966 

Bainbridge 

. 1-19-1956 

Moultrie . . 

.. 5-22-1957 

Denver__ 

. 8-27-1957 

Baxley 

- S-14-1956 

Quitman.. 

.. 5- 8-1957 

Pueblo County 

2- 2-1956 

C.alhoun-Gordon 


Savannah-Chatham 




County 

- 9- 7-1956 

County 

. . 9-25-1 956 

District of Columbia 

Cartersville — 

- 1-30-1957 

State.sboro-Biilloch 


Washington 

. 3-12-1956 

Columbus 

- 1-18-1957 

County 

.. 3-27-1957 
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Communities awarded milk sanitation ratings of 90 percent or more, 1956-57 — Continued 

100 PEECBXT OP MARKET MILK PASTEURIZED— Continued 


Communily 


Date of rating Communily 


Date of rating 


Community Date of rating 


Georgia — Continued 


Indiana — Continued 


Kentucky — Continued 


Valdosta. 

Waycross. 


4-18-1956 

8-30-1950 


Vincennes. 

Warsaw 

Winchester 


10- 3-1957 

11- 16-1956 
5- 7-1 95i 


Idaho 

Idaho Falls 6-13-1956 


Illinois 

Chicago 6-13-1957 

Evanston 3-13-1957 

North. Shore municipal- 
ities 3-20—1957 

Glencoe 
Highland Park 
Kenilworth 
Lake Bluff 
Lake Forest 
Northbrook 
Wilmette 
Wiimetka 

Oak Park 3- 0-1957 


Indiana 

Anderson 

Berne, Bluffton, Warren 

area 

Calumet regioit 

East Chicago 
Gary 

Hammond 

Columbia City - 

Elkhart, Goshen, Nap- 

panee area 

Evansville 

Frankfort 

Greencastle 

Indianapolis- Clarion 

County 

Kokomo 

Lafayette.. 

Lake County 

La Porte 

Muncie 

New Castle 

North Manchester 

Peru — 

Richmond 

Rochester 

Salem 

South Bend 

Union City 


5-22-1957 

1-17-1957 

4-24-1957 


6-26-1957 

1-11-19SG 

12-20-1956 

6- 10-1957 

1- 4-1956 

8- 13-1956 

2- 19-1957 

9- 7-1956 

3- 25-1957 

5- 25-1956 

11- 30-1956 
9-28-1956 

7- 3-1957 

4- 10-1957 
4-24-1957 

12- 19-1956 

6- 28-1956 
3- S-1956 

7- 3-1957 


Kentucky 

Anderson Countj' 5-17-1956 

Barbourville 11-28-1956 

Bardstors'n-Nelson 

County 5-21-1957 

Bell County 4-19-1957 

Benton 6- 7-1950 

Bowling Green- Warren 

Countj' 7-22-1957 

Brandenburg 4-11-1957 

Breckinridge County — 5-31-1956 

Cadk... - 10- 5-1956 

GampUellsville 4- 5-1957 

Covington 6-13-1957 

Eddyviile 6- 5-1056 

Falmouth 4-26-1956 

Frankfort lO-lS-1957 

Georgetown 10-16-1956 

Greenville 6- 6-1956 

Hardinsburg 5-31-1956 

Hartodsburg 2-20-1957 

Hodgensviile 2-14-1957 

Hopkins ville-Christlan 

County - 9-20-1957 

Lawrenceburg 5-17-1956 

Leitchfield-Grayson 

County 10-10-1957 

Liberty - 10-11-1956 

Louisville-Jefferson 

County-..- — - -1-10-1056 

Mayfteld-Graves 

County - S- 2-1957 

MaysviUe 7-23-1957 

Monticello 7-20-1956 

Morgantown 6- 5-1950 

Murray - — - 3-16-1956 

Newport-Campbel! 

County 10-18-195' 

Owensboro 5-17-1950 

Paducah 7-31-1957 

Paris-Bourbon County. 5-3-1950 

Russellville H- 7-1950 

Sinithland 6- 6-1056 

Spencer Comity 6- 1-1950 


Trigg County.. 10- 5-- 1956 

Union County 5- 7-1056 


Mississippi 


Booiieviiie 

Canton 

Ciarksdale — 

Columbus 

Corinth 

Eupora 

Greeiiu'ood- . 

Grenada 

Hernando.. - 

Houston 

luka 

Laurel 

Louisville... 

MeCorab.-- 

Meadville.— 

Meridian 

Morton 

New Mbany 

Oxford 

Starkville... 
State College 
Tupelo 


8- 28-1957 
11-11-1950 

1- 9-1957 

9- 19-1950 
7- 9-1957 

2- 23-1950 

4- 23-1950 
9-21-1937 
1- 7-1957 

6- 26-1957 

7- 11-1937 
7-12 1950 

n-23-1950 

5- 2-1056 

3- 7-1957 

0- 18-1950 
7-21-1956 

1- 18-1950 
S-27-1957 
3-13-1937 

3- 13-1957 

4- 0-1957 


Missouri 

Gape Girardeau 

Chillicothc 

Fulton 

Kansas City 

St. Joseph 

St. Louis County 

Sedalia 

Springfield 


7- 12-1950 
3- 5-1957 
3- 7-1950 

8- 17-1950 
(}-! 4-1957 
3-28-1056 
S- 7-1957 

10-20-1950 


Kevada 

Clark, Lincoln, and Nye 
Counties 


5— 1—1057 


iVew Mexico 

Albuquerque 




10-26-1956 

9-28-1950 


Korth Carolina 

Alamance County 

Beaufort County 

Camden County 

Charlotte 


3 - 15 - 195 ' 
5-22-19.57 
7- 5-1950 
5- 7-1950 
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Communities awarded milk sanitation ratings of 90 percent or more, 1 956—57 — 'Continued 

100 PERCEKT OP JIARKET MILK PASTEURIZED— Continued 


Communily Dale of rating 


N'orth Carolina — Continued 

Chatham County S-13-1957 

Chowan County 7- 5- 1950 

Craven County' S-30-1957 

Cumberland County 3-16-1950 

Durham County 8- 7-1956 

Edgecombe County 10- 5-1950 

Forsyth County 2-22-1957 

Guilford County' 9-20-1950 

Halifax County' 9-13-1957 

Jackson County.. 12-12-1956 

Lee County 3- 7-1957 

Lenoir County' 2- ■1-1957 

Macon County 12-12-1950 

Montgomery County... 10-22-1950 

Kash County 1-17-1957 

Xew Hanover County.. 5-21-1956 
Xorthampton County.. 9- 6-1956 

Onslow County 5-20-1957 

Orange County 8-13-1957 

Pamlico County - 5-21-1957 

Pasquotank County 7- 5-195C 

Perquimans County 7- 5-1950 

Person County 8-13-1957 

Rowan County 6-28-1957 

Sampson County 8-27-1956 

Scotland County 5-30-1956 

Stanly County 12-11-1956 

Swain County 12-12-1956 

Ohio 

Lima 10 1957 

Oklahoma 

Ardmore. -1-13-1956 

Bartlesville 2-26-1957 

Guthrie 6-22-1956 

Okmulgee 5- 8-1956 

Sulphur.. 2- 9-1956 

Tahlequab 5- 1-1956 

Tulsa 6-21-1957 

Tennessee 

Bristol 11- 7-1957 

Chattanooga 11-20-1956 

Clinton 5-29-1956 

Columbia 6- 7-1966 

Cookeville 10- 2-1957 

Copperhill U-27-1956 

Cowan 11-20-1956 


Community Date of rating 


Tennessee — Continued 


Decherd 

- 11-20-1956 

Dyersburg 

. ll-U-1956 

Favetteville 

. 6- 7-1956 

Franklin 

6- 3-1956 

Greenevillc 

. 6-19-1956 

Humboldt.- 

- 0-19-1956 

Huntingdon.. 

- 10-29-1950 

Jackson 

- 0-20-1950 

Jefferson Citv 

. 8-20-1966 

Knoxvillc-Kiiox 


Countv _ _ 

- 9-25-1957 

Livingston 

- 6- 8-1956 

Loudon 

- 5-2-1-1956 

Manchester 

. 10-12-1956 

Memphis 

- 7-11-1957 

Milan 

- 6-19-1956 

Morristown 

. 8-20-1956 

Jtlurfrcesboro 

. 8-11-1957 

N ashville-Davidson 


Countv.. 

. 10-28-1957 

Newberu 

. 11-11-1956 

Paris 

. 11-17-1956 

Shclbyville 

. 5-17-1956 

Sparta 

- 5-16-1956 

Sweetwater 

. 11-27-1956 

Tullahoma 

, 10- 9-1956 

Winchester 

, 11-20-1D66 

Texas 


Brady' 

. 6-26-1957 

Brownwood- 

. 6-21-1957 

Cleburne.. 

. 3-13-1956 

Dallas 

. 10-19-1956 

Falfurrias 

. 6-22-1956 

Gladewater 

. 2-19-1957 

Gonzales 

. 6-21-1957 

Harlingen... 

. 6-1-1-1956 

Houston 

5-2'l-1956 

Jacksonville 

6- 7-1 9S6 

Kerrville 

4-11-1957 

Kilgore 

2-19-1957 

Mineral Wells.. 

6-21-1957 

New Braunfels 

1-31-1957 

Plain view .. 

6- 2-1956 

San Angelo 

S- 8-1957 

San Antonio 

4- 1-1957 

San Benito.^ 

fi_1 4—1 

Texarkana 

3- 9-1956 

Tyler 

3- 5-1957 

Vernon 

6-21-1957 

Wichita Falls 

2-19-1957 


Community 

Date of rating 

Utah 

Logan 

. 5- 4-1956 

Salt Lake Citv 

. 2-10-1956 

Virginia 

Alexandria 

. 6-28-1957 

Blacksburg 

. 8-16-1956 

Bristol 

- 11- 7-1957 

Christiansburg 

. 8-16-1956 

Franklin 

. 6- 7-1957 

ilarion 

. 11-29-1956 

Norfolk 

. 6- 1-1956 

Portsmouth 

3- 7-1957 

Pulaski 

8-17-1956 

Radford 

8-15-1956 

Richmond 

4- 6-1956 

Roanoke 

6 1950 

South Boston 

4-13-1956 

Staunton 

4-27-1950 

Suffolk 

6- 6-1957 

Waynesboro 

12- 5-1957 

Washington 

Spokane 

10-24-1956 

Whitman County 

11- 8-1956 

IFfsconsf/i 

Appleton 

1-10-1957 

Ashland 

10-10-1956 

Beaver Dam 

2- 6-1957 

Burlington 

10-24-1966 

Delavan 

10-24-1956 

Dodgeville 

5-21-1956 

Eau Claire 

2- 7-1957 

Elkhorn 

10-24-1956 

Fontana 

10-24-1956 

Fort Atkinson 

10-24-1956 

Green Bay 

10-11-1957 

Kenosha 

7- 5-1957 

La Crosse ._ 

1-29-1957 

Lake Geneva 

10-24-1950 

Manitowoc 

•1-12-1957 

Milwaukee 

6- 8-1956 

Oshkosh . . 

7-11-1956 

Racine 

7-12-1956 

Ripon 

2- 6-1957 

Sheboy'gan 

7-26-1957 

Walworth .. 

10-24-1950 

Waupun 

2- 0-1957 

Williams Bav. 

10-2'i-195G 
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Communities awarded milk sanitation ratings of 90 percent or more, 1956-57 — Continued 

100 PERCEKT op market milk PASTEERIZED—Continued 

Community Data of rating Community Dale of rating Community Date of rating 

Georgia — Continued Indiana — Continued Kentucky — Continued 


Valdosta 4-1S-1956 

Waycross 8-30-1956 

Idaho 

Idaho Palls 0-13-1956 

Illinois 

Chicago 6-13-1957 

Evanston 3-13-1957 

North Shore municipal- 
ities 3-20-1957 

Glencoe 
Highland Park 
Kenilworth 
Lake Bluff 
Lake Forest 
Northbrook 
Wilmette 
Winnetka 

Oak Park 3- 6-1957 


Indiana 

Anderson 5-22-1957 


Berne, Bluffton, Warren 

area 

Calumet region 

East Chicago 
Gary 

Hammond 

Columbia City 

Elkhart, Goshen, Nap- 

panee area 

Evansville 

Frankfort 

Greencastle 

Indianapolis- Mar ion 

County 

Kokomo 

Lafayette.^ 

Lake County 

La Porte 

Muncie 

New Castle 

North Manchester 

Peru 

Richmond 

Rochester 

Salem 

South Bend 

Union City 


1-17-1957 

4-24-1957 


6-26-1957 

1-11-1956 

12-20-1956 

6- 10-1957 

1- 4-1956 

S-13-1956 

2- 19-1957 
9- 7-1956 

3- 25-1957 

5- 25-1956 

11- 30-1956 
9-28-1956 

7- 3-1957 

4- 10-1957 
4-24-1957 

12- 19-1956 

6- 28-1956 
3- 8-1950 

7- 3-1957 


Vincennes 

Warsaw 

Winchester 

Kentucky 

Anderson County 

Barbourville 

Bardstown-Nelson 

Count}’ 

BeU County 

Benton 

Bowling Green-Warren 

County 

Brandenburg 

Breckinridge County... 

Cadi?: 

Campbellsville 

Covington 

Eddyville 

Falmouth 

Frankfort 

Georgetown 

Greenville 

Hardinsburg 

Harrodsburg 

Hodgensvillo 

Hopkinsville-Christiau 

County 

Lawrenceburg 

Leitchtield-Grayson 

County 

Liberty 

Louisville-Jeffersou 

County 

klayfield-Graves 

County 

Maysville 

Monticello 

Morgantown 

Murray 

Newport-Campbell 

County 

Owensboro 

Paducah 

Paris-Bourbon County. 

Russellville 

Smithland 

Spencer County 


10- 3-1957 

11- 16-1956 
5- 7-1 95i 


5-17-1956 

11-28-1956 

5- 21-1957 
4-19-1957 

6- 7-1956 

7- 22-1957 

4- 11-1957 

5- 31-1956 
10- 5-1956 

4- 5-1957 

6- 13-1957 
6- 5-1956 

4- 26-1956 
10-18-1957 
10-16-1956 

6- 6-1956 

5- 31-1956 
2-20-1957 

2- 14-1957 

9- 20-1957 
5-17-1956 

10-10-1957 

10-11-1956 

■1-19-1956 

5- 2-1957 

7- 23-1957 
7-20-1950 

6- 5-1950 

3- 10-1956 

10- 18-1057 
5-17-1956 

7- 31-1957 

5- 3-1956 

11- 7-1956 

6- 6-1956 
G- 1-1956 


Trigg County 10- 5-l'J50 

Union County... 5- 7-1956 

Mississippi 

Booneville. 8-28-1957 

Canton 11-1-1-1956 

Clarksdale 1- 9-1957 

Columbus 9-19-1956 

Corinth 7- 9-1057 

Eupora 2-23-1956 

Greenwood. -1-25-1950 

Grenada 9-21-1957 

Hernando 1- 7-1957 

Houston G-26-1957 

luka... 7-11-1957 

Laurel 7-12 1950 

Louisville 11-23-1936 

McComb 8- 2-1956 

Meadville 3- 7-1957 

Meridian 6-1 S-1 950 

klorton... - 7-24-1956 

New Albany 1-18-1050 

Oxford 8-27-1957 

Starkville 3-13-1957 

State College 3-13-19.)" 

Tupelo "I" 9-1957 


Missouri 

Cape Girardeau 

Chillicothe 

Fulton 

Kansas City 

St. Joseph 

St. Louis County 

Sedalia 

Springfield... 


7- I2-105C 
3- .5-1957 
3- 7-1950 

5- ! 7-1950 

6- 14-1957 
3-28-1956 

8- 7-1957 
10-26-1950 


Kevada 


Clark, Lincoln, and Nye 
Counties — 


5- 1-1957 


New Mexico 

.Albuquerque 

Portales 


10-20-1 950 
9-28-1950 


North Carolina 

.Alamance County 

Beaufort County 

Camden County 

Charlotte 


3-15-1957 
5-22-1957 
7- 5-1950 
5- 7-1950 
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t Avaaahility of Older People 
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The accompanying summary covers the 
principal findings presented m Public Hea 
Monograph No. 51, published concurrently 
^th this issue of Public Health Report^ The 
author is with the Division -of Public Health 
Methods, Public Health Service. 

Readers wishing the report m full may pur- 
chase copies of the monograph from the 
Superintendent of Documents, Government 

Printing Office, Washington 25, D. L. A 
limited number of free copies are available 
to official agencies and others directly con- 
cerned on specific request to ‘he Public In- 
quiries Branch of the Public Hea th Service 
Copies will be found also in the libraries of 
professional schools and of the major univer- 
sities and in selected public libraries. 

• • • 

Lawrence, Philip S.: Availability for work; 
Chronic disease and limitation of ac 
iivity Public Health Monograph No. 51 
(PHS Pub. No. 556). 44 pages. U. b. 

Government Printing Office, Washington, 

D. C., 1958. Price 35 cents. 
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Communifies awarded milk sanitation ratings of 90 percent or more, 1956-57_Continued 

BOTH RAW AND PASTEURIZED MARKET MILK 


Community and percent Date of 
of milk pasteurized rating 


Georgia 

Cedartown, 96.9 8-31-1957 

Fitzgerald, 97.9 4-11-1957 

Marietta, 97.8 10-26-1956 

Newnan, 95 5- 3-1956 

Rome, 99.1 10-16-1957 

Thomaston, 91.5 5- 3-1956 

Washington, 99.8 3- 1-1957 

Winder, 99 3- 7-1957 

Idaho 

Ada County, 96 1-11-1957 

Kentucky 

Le.\ington-Fayette 

County, 99 9-13-1956 

Madisonville, 99 1-25-1957 

Princeton, 96.5 2-21-1957 

Somerset, 95.. 1-10-1957 

Missouri 

Joplin, 97 12-13-1956 


Community and percent 

Date of 

of milk pasteurized 

rating 


North Carolina 


Cteveiand Count}', 89.9. 9-10-1956 
Gaston County, 97.9... 7-19-1957 

Oklahoma 

Elk City, 99 4-30-1956 

Hcnryetta, 80.7 4-17-1956 

McAlester, 84 7-18-1956 

Norman, 99 1-16-1956 

Oklahoma City, 98.... 11- 9-1956 

Ponca City, 96.6 4-18-1956 

Tennessee 

jMc.Minnville, 98.3 5-15-1956 

Texas 

.\bilene, 90 10-10-1957 

Austin. 99.4 1-28-1957 

Brenhara, 94 6-13-1956 

Brownsville, 98.3 6-28-1956 


Community and percent Dale »/ 
of milk pasteurized ratinij 


Texas — Contimiecl 

Fort Worth, 99.98 6-1 1-1057 

Longview, 99 2-20-1957 

Lubbock, 99.4 6-11-1956 

Marshall, 98 1- 4-1957 

Palestine, 99.2 IQ- 2-1957 

Paris, 99 1-23-1957 

Waco, 99.76 3-l')-195n 

Virginia 

Charlottesville, 99.6 9-27-1957 

iVashington 

Seattle-King County, 

99.7 4- 9-1957 

tVesl Virginia 

Kanawha County, 99.. 11-2(1-1956 
Monongalia Countv, 

97.8 S- 9-1957 


Note : In tlieso couuiumities the 
pasteurized market milk shows a 90 
percent or more compliance with the 
grade A pasteurized milk require- 
ments, and the raw market milk 
si'ows a 90 per-cent or more compli- 


ance with the grade A raw milk re- 
quirements, of the milk ordinance 
suggested by tire United States Pith- 
lic Health Service. 

Note particularly the percentage 
of the milk pasteurized in tlie vari- 


ous connmmities listed. This per- 
centage is an important f.ictor to 
consider in e.'.tiinatiug the safety of 
a city’s milk suppl.v. -U1 niilk 
should he pasteurized, eitlier coia- 
mercially or at home, hefoie it ii 
consumed. 


Radiation Detection Through Hair-Root Changes 

The amount of I’acliation a person lias received ina}' be measured 
bj'’ examining the hairs from his scalp if his head has been e.xposed, 
according to Dr. E. J. Scott and Dr. E. P. Heinertsou of the Xational 
Cancer Institute, Public Health Service, who I’eported their iindings 
in the September issue of the Journal of InveMigatice Dermatology. 

The i^aper, “Detection of Kadiation Eliects on Hair Roots of the 
Human Scalp,” describes a studj' of the hair roots of cancer patients 
undergoing radiation therapy at the Xational Cancer Institute. 

x\.s early as 4 days following radiation, abnormal clianges, sucli as 
progressive thinning of the liaii' roots, were observed. 
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Employment Availability of Older People 


E ilPLOYilENT of older persons has been 
11 subject of considerable interest in recent 
3 'enrs. Much of this interest has centered on 
employment practices and the attitudes of soci- 
ety with respect to employment and retirement. 
Less attention has been given to the extent to 
which unemployed older people themselves are 
willing and are also physicallj'- able to enter the 
labor force. 

The purposes of the study reported upon in 
this monograph were ; 

• To measure the individual’s subjective as- 
sessment of his health and fitness for work. 

• To devise a scale for measuring his degree 
of availability for entry into the labor force, 
assmning a suitable job opportunity existed. 

• To determine how health, attitudes, family 
composition, and other factors are related to 
availability for entry or reentry into the labor 
force. 

Jlethodology was considered to be equally as 
important as the data derived from the study. 
The reiDort therefore emphasizes the methods 
employed, procedural difficulties encountered, 
and errors that were made, so that other com- 
munities interested in obtaining information 
on health or availability for work among older 
people might profit from this experience. 

The study was conducted in Hagerstown, Md., 
in a sample of 1,114 dwelling units, 615 of which 
included one or more persons 45 years of age or 
older. An interview was conducted with only 
one of these older persons at each household. 
The sampling plan devised for the survey is 
adaptable to the irse of many communities for 
health or emplo 3 ’meut survej's as well as for 
other purposes. This sampling method lias 
been described by Woolsey in Public Healtli 
ilonograph No. 40. 

The questionnaire contained four sections. 
The first was used to obtain basic household and 
individual data, the second, to obtain informa- 


tion on the health and limitations of the older 
person selected for interview. The questions in 
the third and fourth sections were asked alter- 
natively of persons wdio were or were not in the 
labor force. These sections included questions 
on present or previous occupation, attitudes to- 
ward employment and retirement of older per- 
sons, and, for unemplojmd persons, conditions 


.c***^r> 
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The accompanying summary covers (he 
principal findings presented in Public Health 
Monograph No. 51, published concurrently 
with this issue of Public Health Reports. The 
author is with the Division -of Public Health 
Methods, Public Health Service. 

Readers wishing the report in full may pur- 
chase copies of the monograph from the 
Superintendent of Documents, Government 
Printing Office, Washington 25, D. C A 
limited number of free copies arc available 
to official agencies and others directly con- 
cerned on specific request to the Public In- 
quiries Branch of the Public Health Service. 
Copies will be found also in the libraries of 
professional schools ond of the major univer- 
sities and in selected public libraries. 


Lawrence, Philip S.: Availability for work: 
Chronic disease and limitation of ac- 
o I Health Monograph No. 51 
^HS Pub. No. 556). 44 pages. U. S, 
Government Printing Office, Washington, 
D. C, 1958. Price 35 cents. 
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under which they would be willing or able to 
accept ciwployaent. Although the question- 
naire was pretested and modified, a number of 
problems in the design of the seheclule and 
wording of the questions became evident when 
the final form was \ised in the field. These prob- 
lems are discussed in detail in the monograph. 

Avctilability for Work 

Comparisons between peoifie over age io years 
w'ho ai’e in. the labor force and those who are 
not reveal differences with respect to health, 
physical limitations, education, marital status, 
and attitudes toward employment and retire' 
ment. The magnitude of the difiereuces shows 
that employed persons of these ages are a se- 
lect group and that assumptions cojicenaing the 
labor force potential of unemployed older per- 
sons cannot be made from studies on employed 
persons nor from usually available population 
statistics, such as age and sex. 

A scale of availability for employment was 
developed from answers to questions about job- 
seeking activities, interest in applying for em- 
ployment, and physical disability. About one- 
quarter of the men and one-eighth of the women 
between ages 45 and 63 years considered them- 
selves available for work. Only about 6 percent 
of men and women over age 65 indicated that 
they would consider’ employment. These pro- 
poi'tions vary when considered in relation to the 
(iength of time since last employment and tlie 
kinds of pi-evious occupations. In general, oe- 
cupationai groups which require the least skill 
or experience contain the highest proportions of 
persons who consider themselves available for 
reemployment. The scale used to rate avail- 
ability shows logical relationships to household 
characteristics, attitudes toward employment 
and j'etirement, sex, and age. Furthermore, the 
answers regarding specific conditions under 
which individual respondents would be willing 
to accept employment were, in the main, con- 
sistent with other answers given in the inter- 
view. For example, among persons rated high 
in, employment availability, the type of work 
that they would consider applying for was con- 
sistent with their previous experience and edu- 
cational level. 

Aitlmngh avaiiabiiity for work is associated 


with health, still about one-quarter of the (m- 
pie who said they would consider einplojuaent 
had reported both chronic conditions and Uhic 
tations of activity. In assessing the poteathi 
for emploj'ment of older people it is not siti- 
ficient to obtain information only on willingness 
to work Information is also needed on degrees 
of physical limitations that may constitute 
practical barriers to employment. 

{((ness tind Limitation of Activity 

The primary purpose of obtaining infmaa- 
tion on chi’onic illness and limitations was to 
2 'elate it to employment availability. However, 
it was thought that there is enough current in- 
terest in health sinweys to warrant a discussion 
of this subject in a separate section of tlie mono- 
graph. Since the collection of a large volum of 
morbidity data was not a primary objective of 
the study, the data from the sample of GOO 
households in Hagerstown cannot be general- 
ized to other areas but may be useful as guides 
in health survey planning in other areas. 

Tins survey differs from most household ill- 
ness surveys in that each person on whom in- 
formation was obtained responded for himself. 
This avoids any bias, particularly with respect 
to sex differences, that results from acceptance 
of proxy respondents. In this study, as in 
others, women have a higher prevalence rate 
of chronic conditions than do men of corre- 
sponding ages. The higher rate for women ex- 
ists only fi’om conditions reported to be of an 
episodic nature. More severe conditions affect- 
ing the respondent “all tlie time” e.visted in equal 
proportions of men and women. 

ninety percent of the men between the ages 
of 45 and 6d years who were not in the labor 
force reported one or more chronic conditions 
w'hich affected them all the time. Only 14 
percent of men 45 to 64 ye.ars old who were m 
the labor force reported such conditions. Sim- 
ilar differences, though not to such a marked de- 
gree, exist for women 45 to 64 years of age am 
for men .and women aged 65 years and over. 
Ho association between labor force status aiv 
the prevalence of chronic conditions which af- 
fect the person only “o2 and on” are eviden 

from this study. , 

A Qu.alitative scale of activity limitations wa= 
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tried in the Hagerstown survey and no diffi- 
culties were encountered in its use. The scale 
ranged from reduction in various types of ac- 
tivity to confinement in a bed or chair. 

The degrees of limitation were related to age, 
sex, employment status, availability for work. 



Mexican Medical Curriculum 

Teaching preventive medicine and public health 
at 10 medical schools in Mexico has been stimulated 
through a project of the Direccion de Estudios Ex- 
perimentales en Salubridad Publica. Three more 
medical schools have established departments of 
preventive medicine and 7 others are collaborating 
with the Direccion. A University of Guadalajara 
professor, studying at the School of Public Health 
under a Direccion scholarship, will return to head 
his school’s department of preventive medicine. 
Through several projects a total of 17 physicians 
and 4 nurses are studying on Direccion scholar- 
ships at the School of Public Health. 

— ^Trois E. Johnson, M.D., M.P.H., formerly chief, 

health, welfare, and housing field party, V. S. 

Operations Mission, Mexico. 

Disease Intelligence Center 

The Philippines’ Department of Health is plan- 
ning a disease intelligence center to provide infor- 
mation for the prevention and control of disease. 
Communicable illnesses are still the country’s major 
health problem and many are unidentified and un- 
recognized. Sudden outbreaks often reach epidemic 
proportions. 

The center will centralize three preventive medi- 
cine disciplines — statistics, epidemiology, and labo- 
ratory — and supply data to plan and evaluate health 


and type and severity of conditions reported. 
Associations found indicate that a qualitative 
scale of limitations is a useful yardstick for 
measuring disability and may, for certain pur- 
poses, be more practical than quantitative meas- 
ures such as days in bed. 


services involved in preventing and controlling 
communicable diseases. To provide maximum fa- 
cilities and personnel, the center will coordinate the 
cooperating hospitals, medical schools, and other 
government agencies. 

The center will employ a special mechanism for 
reporting unusual outbreaks of disease, using city, 
provincial and rural health personnel, private physi- 
cians, hospitals, school authorities, and other 
selected sources. The information the center col- 
lects ivill supplement the usual morbidity and mor- 
tality reports. 

— Frank S. Morrison, analytical statistician, U. S. 
Operations Mission, Philippines. 

JUjuilisco^s Health Center 

The people of Jiquilisco, El Salvador, wanted a 
health center so much that at a general meeting they 
donated close to 25 percent of the materials as well 
as the labor and transportation needed to build it. 
The sanitarian consultant has been working ivith the 
USOM community development specialist, organiz- 
ing a program for this town of 6,000. 

— ^Vernon R. Scott, sanitarian consultant. Health 
and Sanitation Division, U. S. Operations Mis- 
sion, El Salvador. 

First Rural Health Unit 

The first rural health unit in Liberia was dedi- 
cated at Salala in the Central Province. The unit 
has a 5-bed ward, delivery room, clinic, combination 
drug room and laboratory, and waiting room. A 
midwife, nurse, and dresser staff it, and a doctor 
visits once a week. The rural health center is part 
of the effort to extend services to women and 
children. 

E. hLvSTHOFF, M.D., Health and Sanitation Divi- 
sion, U. S. Operations Mission, Liberia. 
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How to Study the 
Nursing Service of an 
Outpatient Department 

PHS PiMlcation ^o. 195T. By 

Apollonia O. Adams. 7o imges. SO 
cents. 

Intended primarily as a guide 
with which nursing personnel and 
nursing service administrators of an 
outpatient department can study 
how closely their services relate to 
the goals of their agency or institu- 
tion and to the goals of good nursing 
service, this manual can be used to 
analyze functions and needed skills 
of all personnel under nursing super- 
vision. 

The manual is a collection of a 
series of studies, such as utilization 
of nursing personnel, patient wait- 
ing, facilities for teaching, record 
flow in relation to nursing service, 
and other factors which affect nurs- 
ing personnel. These can he made 
individually or as one large study. 

This is the fourth in a series de- 
veloped by the Division of Xursing 
Kesources, Public Health Service, 
for use by hospitals azid others de- 
siring to study nursing services. 

The Clinical Center ; 
Current Clinical Studies 
and Patient Referral 
Procedures 

PJTS Puhlicution iVo. 2S’i. Bevised 
19S7. 32 payes. 

Intended for physicians interested 
in the possibility . of referring 
patients for study to the Clinical 
Center, Xational lustitutes of 
Health, Public Health Service, this 
revised brochure outlines the refer- 
ral i>rocedures izi detail. 

The pi-incipal .study projects for 
which patients are currently being 
admitted, and some of the more im- 
portant diagnostic or other criteria 
for admission are described briefly. 

This publication i.s i-evised period- 


ically. Hospitals, clinics, medical 
schools, medical societies, medical 
journals, and individual physicians 
will be placed on a mailing list on 
request to the Director of the Clin- 
ical Center, National Institutes of 
Health, Public Health Service, De- 
thesda, Hd. 

The Cancer Quacks 

PJI8 Puhlicution yo.SoO. 1057. By 
OUurlcs S. Cameron. IS pages. 

The dangers to life and liealth for 
those who fall victim to cancer 
quacks are set forth witli force and 
clarity in this chapter from Dr. 
Cameron’s hook The Truth About 
Cancer, written for the layman. 

He desci-ibes the three kinds of 
(piack, the (pwcUs themselves, and 
their patients, and tells wliat eaii be 
done about quackery. 

The polic,r of the National Cancer 
Institute, Public Healtii Service, re- 
garding iuvestigatiou or evaluation 
of proposed cancer treatment is 
given in tbe appendix. 

The Older Person 
in the Home 

PBS Puhlicution Xo. S', 2. 1057. S', 
pages. 20 cents. 

Families with older members liv- 
ing in their homes are given specific 
suggestions for health and happiness 
in the three-generation household. 
Some of the most common imohleius 
eoufroiiting them, physical, mental, 
and emotional, are discussed. 

One section of tlie booklet is de- 
voted to the wore diflictilt problems 
that arise when the eldest meui- 
her is seriously handicapped, and 
another section gives pointers to 
consider if it seems necessary for 
the aged person to move into a nurs- 
ing home or old iieotile’s home. 

Although addressed primarily to 
the housewife, as the key person in 
the household, the booklet will also 


he of interest to public lieaUh 
workers, social workers, religious 
leaders, and others who provide 
services to elderly persons uud their 
families. 

A bibliography, including avail- 
able films, is provided. 

Municipal Water Facilities, 
Conununities of 25,000 
Poinilation and Over 

PIIS Puhlicution (niniionbcrt’il). 
10S7. 1G3 pages. 

Water supply data for orgaiiizwl 
community water facilities of aji- 
proxiinately SoO mmiicipalities in the 
United States and Territorial pos- 
sessions as of December 31, It'oi!. 
are inventoried. These data relieet 
clianges during the previous year. 

Tile inventory is designed to aid 
industry and government in plan- 
ning broad water developmonis as 
well ns in plnuning for iudH.>,trial 
expansion and national emergvneies. 

Information Leaflet 

THE FOOD YOU EAT .IND HE.UtT 
DISEASE. PBS Puhlicution Xo. J37. 
(Bealth Information Scries -Vo. S'Ji 
PJS7. 11 pages. 35.00 per 100. An- 
swei’s many (piestions asked by the 
genei-al public on relation of diet 
to cardiovascular disease. Gives five 
diet tips for people with any kind of 
lienrt disease. 


This section conies announcements ol 
new publicotions prepared by the Pub- 
lic Heollh Service and of selected publica- 
tions prepared by other Federal ogertcies. 

Unless otherwise indicated, publications 
for which prices are quoted are for sole 
by the Superintendent of Documents, U. 5. 
Government Printing Office, Washington 
25, D. C. Orders should ho accompanied 
by'cash, check, or money order and should 
fully identify the publication. Public 
Health Service publicotions which do not 
carry price quotations, as well as single 
sample copies of those for which prices 
ore shown, con be obtained without 
charge from the Public inquiries Branch, 
Office of Information, Public Heollh 
Service, Washington 25, D. C. 

The Public Health Service does not sup- 
ply publications other than Its own. 
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Medical care expenditures of farm-operator families have increased 
sharply in the past 20 years, with a decrease in the farm-urban dis- 
parity, improvement in the relative position of southern families, and 
changes in the distribution of the medical care dollar. 


Farm Medical Care Expenditures 

JEAN L. PENNOCK, M.A. 


F AEjM-OPERATOE, families in 1055 spent, 
on the average, $240 per family for medical 
care. Spending per person in these families 
amounted to $63. Comparison of this figure 
with per person expenditures of $10 by farm 
families and $19 by urban families in 1935-36 
{1), $15 by farm families and $32 by ui'ban fam- 
ilies in 1941 (8 ) , and $65 by urban families in 
1950 {3) reveals a tremendous increase in the 
level of expenditures in the past two decades 
and indicates that farm and urban families are 
becoming more sunilar in spending for medical 
care. 

Part of this increase in medical care expendi- 
tures is due to the change in price level (4-) • But 
when this is taken into account, a tripling in 
medical expenditures for members of farm 
families since 1935-36 and a doubling since 1941 
remain (table 1). 

Beyond the rise in prices, it is difficult to pin- 
point factors that explain the change in medical 
care expenditures. It is easier to point out 
some of the things that are not responsible. 

Only part of the change can be attributed to 
an increase in the income of the farm popula- 
tion ; although the real income of farmers rose 
rapidly during the early years of the war and 
remained relatively constant at a high level from 
1943 through 1946, it then began a slow decline 

Miss Pennock, a home economist, is with the Institute 
of Home Economics, Agricultural Research Service, 
U. S. Department of Agriculture. 


that, with interruptions, continued through 
1955 and brought it in that year to a pomt only 
about 20 percent above the 1941 figures (5). 
Only fragmentary data are available on the 
movement of farm-family expenditures for 
medical care between 1941 and 1955, but indica- 
tions are that in dollars of constant purchasing 
power they have risen more or less continuously 
throughout the period. An estunate for the 
farm population in 1945, derived from a survey 
in the North Central region and in the South, 
would indicate that at that time medical care 
expenditures were far short of the 1955 level. 
Home accomits of a group of farm families sub- 
mitting their records to State universities show 
that the medical care expenditures of this group 
rose steadily throughout the period {6) . These 
account-keeping families are not typical of all 
farm families, but it is assumed that their ac- 
counts reflect the trend in farm spending. 

Our aging population might be expected to 
push medical costs upward, but on examination 
the effect of the change in the age distribution 
of the farm population is found to be negligible. 
Increases in the proportion of children, the age 
group with the lowest average expenditures, ap- 
pear to cancel out increases at the other end of 
the age range, where expenditures tend to be 
high. ^ This conclusion assumes the relation- 
ships in expenditures by age f omul by Mushkin 
in the 1950 urban data {7) . 

The explanation for the increase in farm 
expenditures for medical care must be sought 
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in parfc in the wide complex of factors deter- 
nnnmg the general li^dng expenses among farm 
faimlies, for the medical care situation is not 
an isolated phenomenon. Expenditures for all 
categories of consumption combined have ri<=en 
almost as much proportionally as have medical 
care expenditures, and a few categories have 
shown even sharper increases. In spite of the 
very laige increase in medical care expendi- 
tures, tins category accounted for only 1 percent 

in 19oo than it did m 1941. 


Gains Since 1941 

_ For the same array of goods and services 
included under medical care in the 1941 study 
farm families were spending $235, on the aver- 

Table 1. Main categories of medical care ex- 
penditures in current dollars and in dollars 
of constant purchasing power, farm-operator 
families and single farm operators 


1955 .-IS a 
percent 
of 1941 
com- 
puted in 
1941 
dollars 



E.vpenditure category 


All medical care 2 . . 

Health insurance and 

prepayment plans 

Direct e.vpenditures 

Physicians’ services 

Dental care 2 

Ejm tests and glasses 

Hospital care 

Medicinesanddrugs^ i 
Other 


Adjusted by the consumer price indpv (n 
most suitable component of the indev 1 
to the individual categories of medii^l applied 
and the total obtained by add^«on expense 

insurance was not included in the IpS health 
hospital care, the major component of heaulf in” 
was used for that year. uealth insurance, 

2 In this table, vitamin and mineni r, 
component of medicines and druirs in ^IfP^/ations, a 
in tables 2, 3, and 4, have been excludld^ 
comparability with the 1941 data *’^“ea to achieve 
2 To achieve comparability with tbp ion , 
umtemized expenditures reported on tbn , data, 

have been allocated to these items nmn schedules 
‘ Includes nursing care, services of 
(osteopaths, naturopaths, chiropractors 
midwives), laboratory te^ts and 
appliances and supplies, and ambulance sm-i'ce 


{ tabM 1) . men this is converted to I 9 i! •• = 
lars to eliminate the effect of the price cb- 
smce that year, they are found tolbuykn 
little more than twice as much in lOofc 

fomi'r comparison of dmT- 

families imderstates the change inperap';; 
expenditure since average size of farm fardF.; 
decreased from 4.0 to 3.8 persons in d'. 
pei'iod. 

All the Items of medical care have not sktri 
equaUy in this gain. Health insurance appcm 
to have made the greatest gain, althousli pre- 
miums paid cannot be measured precidy b 
dollars of constant purchasing power kaas 
there is no measure of the change in price of 
tms item over the whole period. Consumplk 
of nieclicines and drugs appears to have fripW 
This increase is of particular interest since k 
might be expected that as the amount of meJi- 
cal care increased, there would be a decline in 
self-medication and therefore no more tlian 1 
moderate increase in the vohuue of drags 
bought. At least two factors have operafed to 
increase expenditures. Dispensing of drugs by 
physicians has been decreasing over tlie past 
several decades, with a resulting increase in pur- 
chases. Also, the period since 1911 has been 
marked by the introduction of a wide range 
of antibiotics and other new drugs that are in 
a completely different price range from fbe 
old drugs. It is also possible that there was 
over-reporting of this item in 1955, althougb 
there is no conclusive evidence on this point 
The relative increases for the other major 
components of medical care were less than that 
for the category as a whole. If, however, in- 
stead of considering health insurance as a sepa- 
rate component, one-third of the premiums are 
assigned to physicians’ services and two-thirds 
to hospital care, the volume of physicians’ care 
used is found to have increased in almost the 
same proportion as all medical care, and the vo - 
urae of hospital care to have made a greater in- 
crease. 

WliiJe health insurance and medicines and 
drugs, the items that made large indiu' ua 
gains, account for more than 40 percent of the 
total increase, some of the items that ma e 
smaller gains also contributed substantia y- 
Direct expenditures for pliysicians’ services ac 
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Methodology aiid Definitions 


Data on medical expenses in 1955 were obtained 
as part of a survey of farm-operators’ farm and 
family expenditures conducted jointly by tlie U. S. 
Department of Agriculture and the U. S. Bureau of 
the Census to provide a set of weights reflecting ex- 
penditure patterns of a recent year for use in calcu- 
lating the parity index, and to improve the basis for 
estimating farm-operator production expenses (8). 
Because of the large number of items for rvhich data 
were required, two national samples were used, data 
on production expenses being obtained from one and 
data on family living expenses and income from the 
other. In the sample providing data on family living 
expenses there were 3,985 families and single in- 
dividuals. 

In this survey, expenditures for medical care in- 
clude health insurance premiums and dues to pre- 
payment plans paid by the family, and expenses for 
the treatment of illness and routine physical and 
dental examinations incurred by the family in the 
schedule year and not covered by insurance. Ex- 


penses were reported even though payment may not 
have been made rvithin the schedule year. 

The following differences in definitions relating to 
medical care exist between the various studies cited 
here; 

In the 1950 and 1955 studies, vitamin and mineral 
preparations are classified as medicines and drugs, 
hence in medical care. In the earlier studies these 
items were considered to he food supplements and 
were classed with food. Inclusion of these prepara- 
tions raises the average farm-family expenditures in 
1955 from $37 to $43. 

E.xpenditures for health insurance prepayment 
plans were not covered in the 1935-36 study. This 
disparity does not affect the comparability of the 
data materially since there was very little of this type 
of insurance at that time. 

More detail on medical care expenditures from 
this survey will be available in forthcoming publi- 
cations of the Department of Agriculture. 


count for a fourth of the gain ; although the rel- 
ative increase in tiiis item was below the aver- 
age for medical care, the item was such a large 
component of the total in 1941 that even a mod- 
erate percentage increase resulted in a sub- 
stantial increase in the total amount. Similarly, 
dental care, although showing a much less 
dramatic rise in expenditures than did health 
insurance, contributed almost as much as health 
insurance to the overall arain. 

The prices of the components of medical care 
did not change equally over the period 1941-55. 
As measured by the consumer price index of the 
Bureau of Labor Statistics, the cost of services 
increased more than the cost of goods. The 
greatest price increase occurred in hospital 
rates. 

As a result of price changes and differences in 
the volume of services and goods consumed, 
there have been changes in the distribution of 
the medical care dollar. Physicians’ services, 
including those paid for directly and by insur- 
ance, are still the largest single component, but 
they have become somewhat less important, 
taking only 33 cents of the medical care dollar 


instead of 38 cents. Dental care and eye tests 
and glasses also showed small losses in impor- 
tance. The greatest change occurred in hos- 
pital care; the proportion of the medical care 
dollar spent for this item, either directly or 
through insurance, almost doubled. 

Farm-Urban Comparisons 

As was pointed out earlier, in 1950 urban 
families spent, on the average, $65 per person 
for medical care. If between 1950 and 1955 
they increased their spending in proiDortion to 
the increase shown by all United States consum- 
ers (and this is a reasonable assumption since 
they constituted almost two-thirds of all con- 
sumers in 1950) , by 1955 they were spending $81 
per person. If this is so, in that year the level 
of spending of rural families ($G3 per person) 
was about 80 percent of that of urban families, 
whereas in 1941 it was less tlian 50 percent. The 
amount of money spent is not a precise measure 
of the volume of services received, since there 
may be a price differential between urban and 
rural areas. 
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The division of the medical care dollar be- 
tween health insurance and prepayment plans 
on the one hand and direct expenditures on the 
other seems to be much the same in urban and 
farm families, but fewer farm families have 
the protection of insurance. In 1950, 64 per- 
cent of urban families reported premium pay- 
ments and presumably in the 5 years between 
surveys this proportion increased somewhat, 
but in 1955 only 51 percent of farm families 
were making such pajmaents. The average pre- 
mium paid in 1955 by farm families carrying 
insiu-ance was considerably larger than the 
average premium paid in 1950 by urban fami- 
lies with insurance: $82 as contrasted with $53. 
Although no direct comparison of coverage ob- 
tained is possible, it is readily apparent that 
the covered farm family has considerably less 


protection than the covered urban family. The 
difference in premiums is barely enough to off- 
set the price rise in the intervening years. Ad- 
ditional considerations are that fewer farm 
than urban families obtain their insurance in 
connection with employment and therefore 
fewer benefit from tlie contributions of em- 
ployers, and that many farm families arc not 
in a position to take advantage of group in- 
surance plans and the savings they make 
possible. 

Effect of Income and Other Factors 

Income is an important determinant of ex- 
penditures since families cannot contmuously 
spend beyond their resources. The expenditure 
data classified by income must be interpreted 


Table 2. Medical care expenditures, by family income, farm-operator families and single form 

operators, 1955 


Region and income class ‘ 


All medical 
care 


Health in- 
surance 


Per 

family 

Per 

person 

Per 

family 

Per 

person 

Per 

familj 

Per 

'■ person 

Health 

insur- 

ance 

$240 

$63 

$42 

§11 

$198 

$52 

51 

252 

74 

33 

10 

319 

64 

40 

152 

45 

25 

7 

128 

38 

32 

145 

45 

17 

6 

129 

40 

27 

ISO 

53 

30 

9 

156 

45 

42 

209 

55 

34 

9 

174 

46 

45 

249 

01 

46 

11 

202 

49 

5S 

271 

G5 

56 

13 

215 

51 

66 

277 

03 

65 

14 

212 

47 

68 

360 

86 

64 

15 

296 

70 

69 

431 

100 

79 

IS 

352 

82 

69 

241 

65 

48 

13 

193 

52 

56 

214 

67 

28 

9 

187 

58 

37 

191 

62 

39 

13 

153 

49 

o3 

205 

02 

40 

12 

165 

50 

49 

238 

63 

52 

14 

186 

49 

01 

264 

60 

64 

15 

200 

45 

68 

327 

73 

60 

13 

267 

59 

72 

295 

72 

68 

17 

227 

00 

73 

999 

57 

34 

9 

188 

48 

4o 

183 

52 

24 

7 

159 

45 

32 

142 

44 

15 

5 

137 

40 

24 

176 

46 

24 

6 

153 

40 

35 

204 

47 

27 

C 

176 

41 

41 

263 

58 

40 

9 

223 

50 

54 

288 

69 

54 

13 

234 

56 

05 

487 

116 

88 

21 

399 

95 

74 

1 


Direct e.x- 
penditures 


Percent of fami- 
lies having ex- 
penditures for — 


Direct 

expend- 

itures 


.•Werage 

family 

size 


Xunibcr of 
families 
ropreseiitcc! 
by sample 


United States 

Under S250 

$250-8499 

.5500-8999 

81.000- 81,499 

51.500- .51,999- 

82.000- 82,999 

$3,000-.53,999- — 

84.000- 84,999,-. 

85.000- 87,499 

$7,500 and over, 

North Central 

Under $1,000. 

$1,000-81,499 

81.500- $!, 999 

$2,000-$2,999 

$3,000-$4,999 

.55,000-$7,499 - 

87,500 and over 

South 

Under 8500 

.9500-5999 

81.000- 51,499 

81.500- 81,999 

82.000- 82,999 

83.000- 87,499 

$7,500 and over 


99 

97 

96 

96 

99 

100 

99 

99 

99 

100 

100 

100 

99 

99 

100 

lOO 

100 

100 

100 

98 
96 
95 

100 

100 

99 
99 

100 


3.8 
3.4 
3.4 
3.2 
3. 5 

3. 8 
■L 1 
A 2 
• 1 . 3 

4. 3 
4. 3 
3. 7 
3.2 
3. 1 

3. 3 

3.8 

4. 4 
4. 5 
4. I 

3.9 
3. 5 
3. 2 

3. 8 
4.3 

4. 5 
4. 2 
4.2 


I 


4, 760, 050 
429, 233 
211, 320 
583, 147 
519, 075 
■181,019 
840, 136 
C05, 229 
322, lOS 
350; 073 
170,385 
1,686,776 
383,012 
lOS, 071 
192, 430 
319,911 
304, .503 
118, 015 
50, .502 
2, 275, 320 
331,087 
372, 517 
29S, 873 
22 1, 030 
372, 353 
ISO, 292 
00, 05 1 


— . 1 • . ronorfinn-. particularly for income froni 

Total monev income as collected in this survey was subject to " j J this imder-rcporting, but should 
firm The income distributions given here are not correctea lor u income), for the 

TrlXess be ifeM for classifying families into homogeneous group. («ith r.-pect 
presentation of expenditure data. 
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with the knoAvieclge, however, that there was 
substantial under-reporting of income in tliis 
as in most surveys. Estimates of aggregate net 
faian income derived from the 1955 survey are 
as much as a third below estimates based on 
other data, but nonfarm income is in line with 
other estunates. Since the degree of under- 
reporting probably was not constant among 
all respondents, there is undoubtedly some error 
both in the absolute level at which some fami- 
lies are classified and in their relative positions 
in the income scale. 

Average expenditures per person ranged 
from $45 among families reporting incomes of 
$250 to $1,000 to $100 among families with in- 
comes of $T,500 and over (table 2). Families 
in the lowest income class (under $250) re- 
ported lai-ger expenditures than those with 
somewhat liigher incomes. Although it can be 
assumed that some of these families are mis- 
classed as a result of under-reporting of in- 
come, it is also probable that some of them are 
in the lowest class because of temporary fluc- 
tuations in income. For the latter group, ill 
health may partly explain both their income 
position and the size of their medical care ex- 
penditures, but this can be only a minor factor 
as the same relationships can be observed in 
the total consumption expenditures and in those 
for other categories. 

In the gi’oup with reported incomes under 
$2,000, which included almost half of all farm 
families, medical care expenditures averaged 
$55 per person or less. Those with reported 
incomes between $2,000 and $5,000, slightly 
more than a third, had per person expenditures 
averaging between $60 and $65. Expenditures 
rose rapidly among families with incomes of 
$5,000 or more. 

At all income levels, the proportion of fami- 
lies reporting some direct medical care expendi- 
tures was high, with only a slight tendency to 
increase with income. The proportion of fami- 
lies reporting expenditures for health insuraxrce 
was considerably lower and was more closely 
I'olated to reported income, rising with it. 
There was less variation with income in per 
person expenditures in the North Central re- 
gion than in the South (table 2) . Average per 
person expenditures in families witli incomes 
below $3,000 were lower m the South than in 


the North Central States, but when incomes 
were $3,000 or more southern families spent 
more per person. 

Other characteristics than income are also of 
importance in determining expenditures. Fre- 
quently, however, these characteristics have sys- 
tematic relationships among themselves and 
with income that make it difficult to show by 
means of simple tabulations such as those pre- 
sented liQre which characteristics are most 
closely related to the variation. In table 3 ex- 
penditures by race, tenure, education of the 
operator, and family size are shown for all 
farm families and for families in a relatively 
narrow income band. In the latter gi’oup, much 
of the effect of variation in income is eliminated, 
but other internal relationships are not con- 
trolled. For example, nonwhite families are 
less likely to be in the owner class, they have 
lower educational attainment as a rule, and the 
families tend to be larger. 

In the South, where 19 percent of all respond- 
ents were nonwhite, medical expenditures show 
a difference by race. In families with incomes 
below $3,000, who constitute 85 percent of the 
nonwhite and 67 percent of the white respond- 
ents, medical care expenditures of nonwhite 
families tended to be about half those of white 
families of comparable income. Since nonwhite 
families are larger on the average than white 
families, the difference was even greater on a 
per person basis. Interestmgly enough, white 
and nonwhite families carried some type of 
health insurance in about the same proportions, 
but the average premium or dues payment was 
smaller among nonwhite families. Eace had a 
greater effect on expenditures for medical care 
than on total consumption expenditures. This 
may result from differences in facilities avail- 
able to the tAvo groups. It may also be the in- 
direct effect of education, for in this study 
medical care expenditures tended to rise with 
an increase in the education of the farm 
operator. 

Two different regional patterns appear wlien 
medical care expenditures are classified by in- 
come and tenure. In the North Central region, 
tenants consistently spent more than owners 
with comparable incomes. In the South, how- 
ever, owners spent more than cash-and-share 
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Table 3. Medical care expenditures, by selected family characteristics, form-operator families and 

single farm operators, 1955 


Family characteristics 


United States 


North Central 


South 


1 

Total 

] 

Health 

Direct 

Total i 

Health 

j 

Direct 

1 

[ Total 1 

Health i 

medical 

insur- 

e.'ipendi- 

medical| 

insur- 

!e.\pendi- 

'medicalj 

iiiaur- 

care 

ance 

tures 

1 

1 care ^ 

ance 

' tures 

: care j 

ance 


Direct, 
e.\pen(ii- 
• tiires 


All incomes 


All families 

8240 

842 

8198 

8241 

$48 

$193 

$222 

834 

S1S8 


Race; 

White 

Nomvhite 

253 

118 

44 

23 

209 

95 

(0 

(■) 

(') 

(■) 

(‘) 

(‘) 

247 

117 

37 

23 

2i0 

95 


Tenure: 

Owners and part owners 

250 

44 

39 

18 

36 

206 

236 

260 

(=) 

230 

46 

54 

f'l 

191 

206 

ft) 

246 

I5S 

78 

189 

297 

ft) 

38 

20 

IS 

20S 

138 

59 

lOl 

Tenants other than croppers 

Sharecroppers 

221 

7S 

183 

59 

175 

Education of operator (years) : 

Less than 9 

211 

44 

1S6 

2S 

9-12 

279 

323 

50 

64 

229 

245 

(-) 

51 

(-) 

195 

(') 

44 

(-) 

252 

13 or more 

259 

(=) 

Family size (persons) : 

Less than 1.5 

79 

17 

62 

80 

20 

60 

63 

13 

■IS 

1.5-2.’l 

231 

33 

187 

204 

34 

169 

211 

27 

1S4 

2.5-3.4 

260 

44 

216 

254 

48 

206 

264 

36 

228 

3.5-iA 

203 

51 

212 

251 

55 

196 

256 

47 

209 

4.5-5.4 

269 

55 

213 

278 

62 

217 

246 

44 

202 

5,5-6.4 

258 

43 

215 

279 

60 

229 

201 

30 

170 

6.5 or more 

250 

44 

206 

311 

71 

240 

197 

30 

IG7 







Incomes of 51,000-81,999 

All families 

5197 

$32 

$165 

8199 

$140 

$159 

SISS 

825 

8163 

Race; 

White 

209 

33 

— 

175 

(■) 

(>) 

(•) 

310 

20 

ISJ 

77 


100 

23 

77 

(■) 

(0 

(') 

100 

23 

Tenure: 

207 

32 

174 

197 

35 

163 

206 

29 

13 

13 

177 

12S 

00 

Tenants other than croppers 

177 

79 

35 

13 

143 

66 

205 

« 

56 

(=) 

149 

(“) 

141 

79 







Education of operator (years) : 

187 

29 

158 

181 

38 

143 

183 

22 

35 

161 

171 

ft) 

CU17 

214 

38 

176 

218 

40 

177 

206 


274 

54 

220 

« 

P) 

(-) 

ft) 



Family size (persons) : 

71 

19 

51 

55 

22 

33 

HO 

00 

15 

28 

20 

51 

16S 

T *wO 4 . 

194 

32 

161 

1S3 

36 


173 


205 

34 

171 

219 

4S 

1/1 


228 


253 

40 

213 

238 

45 

193 

100 

101 

32 

15S 


222 

42 

ISO 

218 

42 


20 

111 


183 

24 

159 

219 

35 


133 

is! 

ns 


157 

21 

13G 

23-1 

41 




T^^^^^Tn^abulated because the percentage of nonwbite operators is smaU. 
small number of cases. 


J Data not shown hecausc of 
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tenants with the same incomes, and the latter in 
turn spent more than sharecroppers. The pat- 
tern in the North Central region seems to rep- 
resent a break with the past. It may be related 
to the higher educational attainment of tenants 
in this region-, they tend to be considerably 
younger than owners and therefore to have jrro- 
gressed further before they left school. It 
may, however, reflect current attitudes toward 
farm owirership and the choice between saving 
to invfest in the farm and spending for curi-ent 
consumption. It is possible that the higher 
expenditures of tenants represent a choice on 
their part of higher consumption and postpone- 
ment of farm ownership, and a choice on the 
part of the owners to build up their investment 
in the farm. In the South, it must be recog- 
nized that the pattern by tenure is strongly in- 
fluenced by the racial pattern. The proportion 
of nonwhite operators is largest among share- 
croppers and smallest among owners. The pat- 
tern of educational attainment is also the re- 
verse of that in the North Central region ; the 
higher the position on the tenure ladder, the 
further the group has gone in school. 

For the farm population, as a whole, expend- 
itures per family increased with family size 
until the 8-person family was reached; they 
remained at a fairly constant level until the 


6-person family was reached and then decreased 
among the largest families. This pattern, how- 
ever, conceals sharp regional variation. In the 
North Central States the average expenditure 
tended to rise more or less consistently with 
family size throughout the entire range, while 
in the South it i-ose only until the three-pereon 
family was reached and dropped thereafter. 
In both regions there was a sharp increase in 
per person expenditures between the single in- 
dividual and the two-person family ; thereafter 
per person expenditures decreased with increase 
in family size. 

Regional Comparisons 

In 1955, medical care expenditures were lower 
among southern farm families than among 
those m the North Central region. This differ- 
ence is due in part to lower income, lower edu- 
cational attainment, and a higher proportion 
of nonwhites among the population in the 
South. That this is not the entire explanation, 
however, can be seen by comparing the expendi- 
tures of comparable groups in the two regions. 
At most income levels, southern families spent 
less than those in the North Central region 
(table 2) . Furthermore, groups comparable as 
to tenure, education, or family size, in addition 


Table 4. Detail of medical care expenditures, by region, farm-operotor families and single farm 

operators, 1955 


E\penditure category 

1 

Average expenditures per 
family 

Percent of families having 
expenditures 

United 

States 

North 

Central 

South 1 

1 

1 

United | 
States j 

North 1 
Central 

South 

All medical care.. - 

Health insurance and prepayment plans,. . 

1 S210 

8241 

i 

8222 ! 

(') ' 

i 

(') 

(>) 

42 
198 

31 j 

49 

3 I 
3 

28 1 
12 

O I 

3 ^ 

43 , 
2 ' 

13 ’ 

48 
193 ' 
27 i 
11 1 
50 

■1 

30 

13 

1 

3 

37 

1 

a 

34 

188 

32 

7 

47 

1 

2 

20 

10 

2 

o 

10 

61 

99 

21 

9 

71 

6 

8 

51 

34 

2 

12 

(') 

13 

(') 

56 

100 

23 

10 

74 

11 

13 

63 

! 39 

1 

! 1-1 

1 (') 

11 

(9 

45 
98 
20 

7 

73 

! 

46 
29 

2 

9 

(>) 

10 

’ (') 

Direct expenditures 

Hospital care . ... 

Surgeons’ care 

Other physicians’ (M.D.) care.. . ... 

Osteopaths 

Other practitioners ... - - 

Dental care 

Eye tests and glasses . .1 

Nursing Care, - ' 

Laboratory tests and X-rays . ' 

IMedicines and drugs 

Medic.il appliances and supplies 

Other and unit cmucd medical expenses . _ 
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to income, show a similar regional disparity 
(table 3) . It is encouraging to note, tlierefore, 
that since 1945 expenditures have increased 
more in the South than in the hlorth Central 
region. This can be attributed at least in part 
to a gi-eater increase in income in the South and 
to a more than proportionate loss from the pop- 
ulation of those groups whose expenditures are 
lowest — sharecroppers, other tenants, and non- 
white operators. 

For most categories of medical care southern 
families spent less than ISTorth Central families 
(table 4). Only for medicines and drugs do 
they ai^pear to spend substantially more. Di- 
rect expenditures for hospital care are some- 
what higher, but when that proportion of in- 
surance premiums assignable to hospital care 
is added to direct expenses, the total for north- 
ern families is higher. The higher expenditures 
of southern families for medicines and drugs, 
especially when occurring in conjunction with 
lower expenditures for jdiysicians’ care, seem 
to indicate a gi'eater degree of self-medication. 

The general patterns of expenditures in the 
two I'egions were similar. Such differences as 
were found, in line with the difference in 
amount of expenditures, indicate less care in 
the South. Fewer southern families had ex- 
penditures for dental and eye care, and smaller 
proportions of the medical dollar were spent on 
these items. Fewer southern families had di- 
rect expenditures for hospital cax'e, and it prob- 
ably follows that there were fewer hospital 
admissions. If health insurance premiums are 
assigned to the categories of care, expenditures 
for both hospital care and physicians’ services 
were of gi’eater importance in the North Central 
region than in the South. Since total medical 
expenditures were lower in the South than in 
the North Central region and expenditures for 
medicines and drugs were greater, it follows 
that a considerably larger proportion of the 
medical dollar went for medicines and drugs in 
the South. 

This remonal disparity is not confined to the 
farm segment of the population. In fact, per 


person expenditures for medical care show that 
the relative position of the rural South h 
higher than that of the urban South: 

United Siiitcg South 


Farm operators, 1953 

Urban population, 1050 G 3 05 


The urban South, however, has consiclerablv 
less effect on the national average for the urban 
population than does the rural South on the 
national rural figure, since less than one-fovmh 
of all urban families live in that region as com- 
pared with almost one-half of all rural families. 
If the South carried the same weiglit in bodi 
the urban and farm populations, much of llie 
present difference between urban and rural ex- 
penditures would disappear. 
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Available data indicate an increase in body fat up to about age 50, 
loith women gaining more than men. It is suggested that the secret 
to a long life for a body pleasantly surfeited with fat may be found by 
studying older ivomen.” 


Age Changes in Body Composition 

OLAF MICKELSEN, Ph.D. 


E valuation of age changes in the com- 
position of the body is hampered by the 
inadequacy of current procedures for determin- 
ing body composition. Although a number of 
teclmiques have been proposed, only a few of 
these have been validated by direct carcass 
analysis. Validation has been done only on 
experimental animals. 

In order to simplify the problem of detei-mm- 
ing body composition, the body may be said to 
be composed of the skeleton, fat, and fat-free 
tissue (muscle) . For any individual, the 
weights of the skeleton and of fat-free tissue 
appear to be fixed within relatively narrow 
limits. The Aveight of body fat, however, covers 
a relatively wide range. 

The methods used in determining body com- 
position provide, at best, estimates of the size 
of either the fat or fat-free tissue. Either one 
or both of these components may be measured, 
but usually only one is determined. The math- 
ematical equations that have been developed 
for computing the percentage composition of 
the body contam factors that make allow- 
ances for the weight of the skeleton. Minerals 
are one of the chief components of the skeleton, 
but since minerals account for a relatively small 
percentage of the body Aveight, any variation 
in the size of this component will have only a 
minor influence on body composition. 


Dr. Mickelsen is chief of the Laboratory of Nutrition 
and Endocrinology, National Institute of Arthritis 
and Metabolic Diseases, Public Health Service. 


Although it would be desirable to know the 
changes that occur Avith age in all body com- 
ponents, most of the work in the field of body 
composition has been concentrated on deter- 
mination of the amount of fat. This stems 
from the interest engendered during the past 
few years in obesity in general. Changes in 
the skeletal mass have been largely neglected. 

On the basis of clinical experience it has been 
proposed that changes do occur in the skeletal 
mass. JIany clinicians working in the field of 
geriatrics are impressed by the fragility of the 
bones in their older patients. This has been 
assunred by some to be due to a negative cal- 
cium balance, with a consequent depletion of 
bone minerals. However, a recent study sug- 
gests that “the onset of bone fragility in the 
aged is a composite effect of many factors and 
is probably more intimately related to endo- 
crine changes, decreased activity, and loss of 
muscle tone than to level of nutrition” (I) . 

Methods of Determining Body Composition 

A brief review of some of the procedures 
proposed for determining body composition 
Avill give some idea of the limitations and diffi- 
culties in this field. Although there are a num- 
ber of methods for estimating the composition 
of the body, none of them is ideal. Each pro- 
cedure has its limitations. The method that 
has been used most frequently as a reference 
or standard is the densitoinetric technique 
based on Aveighing the individual under Avater. 
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Because of its simiilicitj-, comparison of the 
indivkluars height and -weight with values 
listed in standard tahjes is probably the most 
commonly used procedure for obtaining crude 
estimates of body fatness, and thus, indirectly, 
of body composition. 

Standard Height-Weight Tables 

The lieight- weight tables most often used for 
evaluating body fatness az’e those compiled by 
the Association of Life Insurance Medical Di- 
rectors on the basis of medical examinations 
performed on mdividiials applying for insur- 
ance clurmg the years 1885 through IDIO (2). 
One of the most serious limitations in using 
these tables is the absence of a correction fac- 
tor for the clothing and shoes worn by the in- 
dividuals who were weighed (5). Another 
linvitation is ihe disagreement as to the devia- 
tion hr weight that must occur before an in- 
dividual is considered obese. Values ranging 
from 5 to 20 percent have been proposed as 
the upper range of “normal” body weight for 
any height. 

These tables make no allowance for varia- 
tion in body build. Keys and Brozelc (4-) 
have shown that tlie A'ariation in body build 
could be illusti'nted by the data of Muuro (d) . 
Mimro found that the groups of selective serv- 
ice registrants of the same age and stature who 
had chest circumferences of 32, 37, and 42 
inches had average weights of 130, 158, and 198 
pounds, respectively. In genez'al, the lieaviest 
men had tlie largest body foames; yet the 
height- weight tables suggested only one weight 
(150 pounds) for individuals of tjjis height. 
Wiien compai'ed with the values in the table, 
the men with the largest body iraines would 
be as much as 3G percei^t overweight. That all 
of the heaviest men were not obese is suggested 
by the work of Welliam. and Belmke (6) . Us- 
ing the densitometric teclmique (described be- 
low), they formd that professional football 
players wiio were in peak pliysical condition 
were 20 or more percent overweight according 
to the standard lieight-weight tables. How- 
ever, on the basis of body density, these “over- 
weie-ht” men had very little fat in their bodies. 
If diesity is defined as a condition in which 
there is a surplus of body fat, these men ob- 
viously were not obese. 


Siihciciaiieous Fat Feterminatiem 

Body fat has also been estimated frojs the 
thickness of skinfolds on various parts of the 
body. The skmfold is “lifted up” widi the 
fingers from the rmderlying muscle. A vari- 
ety of calipers are available for quantitating 
these measzirements. This pi’oeedure is based 
on the observation that in man a large propor- 
tion of the total body' fat is found in the sub- 
cutaneous tissue (4). 

Unfortunately, there are practically i\o data 
on human beings to indicate the relative dis- 
tribution of fat throughout the body in the lean 
and the obese. X-ray evidence is available for 
rats which became obese as a i'csult of an ad 
libitum consiunption of a high-fat diet (7). 
These rats, compared with their littennides 
fed a low-fat diet, showed a trejnendous tn- 
creasB in the amount of fat in the subcutaneous 
area (see illustration). Associated therewith 
is a marked increase in the amoimt of fat in 
the abdominal cavity. The lean rat shows a 
proportionately smaller amount of fat, not only 
in the subcutaneous areas but in the abdominal 
cavity as well. Comparable data for guinea 
pigs have been presented by Pitts (5). The 
mass of the subcutaneous fat in the guinea pig 
was almost directly proportional to the total 
body fat. 

The most extensive evaluation of the skin- 
fold-thickness method for determining body fat 
has been made by Keys and Bi’ozek (4}- In 
their study the skmfold thiclaiess at a number 
of sites on the body was determined for a large 
number of subjects. At the same time, total 
body fat in each subject was estimated by 
the densitometric method. On the basis of 
these measurements equations w-ere developed 
for- estimating the body fat from the skmfold 
thickness (&). Similar work has been dono by 
Pascale and othera (ft?, U). The equations 
provide values which at best only approximate 
the body fat content as calculated from body 
density. A partial e.\'planat}on for the incon- 
sistent body- fat values derived from the skin- 
fold measurements stems from the finding tlnit 
there is considerable individual variation in the 
distribution of subcutaneous fat throughout the 

body (4). If)/ 

i few attempts have been made to determine 

the amount of fat in the body from X-rays of 
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X>rays of lean and obese littermate rats. 


selected areas. Stuart and co-workers {12, IS) 
have used X-rays of the antero-posterior view 
of the right leg at the maximal width of the calf. 
These studies were confined largely to children. 
Keynolds {lit) has extended this technique to 
the study of adults. He reported that the ratio 
of thickness of adipose tissue to bone width 
of the leg is much gi’eater in women than in 
men. The ratio decreases with age in men but 
increases in women. 

A recent report by Gaiai {16) on tlie fat coii' 
tent of adults as determined X-rays suggests 
tliat there is very little difference in the absolute 
amount of fat in men and women. Since the 
body weights of the women were considei’ably 
lower than those of the men (58.3 as compared 
with 76.4 kilograms) , the percentage differences 
in fat content were significant. Garn found 
that the average weight of fat in 107 healthy 
.tVmorican women ranging in age from 20 to 60 
years, with a mean of 39 yeare, was 13.7 kilo- 
grams, while that in 81 men in the same age 


range was 12.6 kilograms. The fat content 
of the women was 23.7 percent, for the men 16.8 
percent. 

Demitometi'y 

A lu’ocedure that has been studied rather ex- 
tensively during the past few years determines 
body density and, from this, the relative com- 
position of the body. The difference in den- 
sity of body fat and the fat-free residue is 
great enough to permit calculating the amount 
of fat in the body from the body’s density. 
This density has been determined by two dif- 
ferent methods. 

One method of determining body density is 
based on weighmg the subject under water. 
This procedm-6 received its greatest stimulation 
as a result of the studies of Behnke and co- 
workers {16) . The teclmique is fraught with 
diiliculties. The primary one is the inability of 
readily determining the residual air and the air 
that may be i-etained in the gastrointestinal 
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fci’iicfc afc the time of the uiiderwatei' weighing. 
Body density can be corrected for residual air, 
but to do it accurately would make the deter- 
mination both cumbersome and time-consum- 
ing. A standard correction cannot be made for 
residual air since there is considei'able variation 
among individuals, as well as an increase in the 
absolute residual air volume with increasing- 
yi) • second difficulty is trying to weigh 
vmder water an individual who has any fear of 
being submerged. The latter is likely to be 
important with older people, especially those 
who have never learned to swim. 

The other method for determining body den- 
sity involves measurement of the body’s volume. 
Tile voliune of the body can be calculated by 
the displacement of helium in a chamber of 
known volume. This metliod has been used bj'- 
Sm {17) for human beings and by IValser and 
Stein {18) for animals. 

Theoretically, the gas-displacement technique 
should be far superior to the imderwatei*- 
weighing procedure since any air in the lungs 
at the time of measurement should have prac- 
tically no influence on the density. The anxietj' 
associated with the method should be minimal. 
To what extent tliis modification of the densi- 
tometric method will be used is at present hard 
to predict. 

Wedgewood and Ifewman {19) modified the 
Drinker I'espirometer so that the volume of the 
subject can be calculated from the changes in 
pressure associated with the pulsations of the 
bellows. The sensiti-vity and applicability of 
this technique have yet to be assayed. 

Bodij Water 

There are manj' data showing that in normal 
animals the relation between the amount of 
water and the amount of protein is faiz’ly con- 
stant {20). The fat-free weight of the body 
can be calculated on the basis of this relation- 
ship. Since the mmerals represent only a small 
fraction of the body {21, 22), slight variations 
in tliis component have a negligible effect on 
the results. The difference between the body 
weio-ht of the individual and the calculated 
value for fat-fi’ee body tissue represents the 
weight of body fat. 

A number of substances, _ such as ure.a, 
thiourea, deuterium oxide, tritium oxide, anti- 
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pyrine, and acetyl aminopyrine, have been need 
in estimating body water. (Tor discussion oi 
the various techniques and references tlieieio, 
see reference 4). A known amount of tlio 
substance is given by mouth (urea) or in- 
jected intravenously (the other substances). 
Blood samples are taken at intervals ami .ana- 
lyzed for concentration of the injected sub- 
stance. Total body water content can be 
calculated from the concentration of the sub- 
stance in the blood at the different time inter- 
vals and the amoimt of the substance given. 
All the methods require from 1 to 3 horn's for 
uniform distribution of the compound through- 
out the body water. The procedures necessitalo 
all the care and safety precautions used iu any 
intr.avenous therapy. 

There are a number of situations in whicli the 
relationship between body’ water and protein 
deviates from the usual ratio. In most of these 
cases, especially those associated with edema, 
the abnormality is due pidmarily to .a marked 
increase in the extracellular fluid. By deter- 
mining the voliune of the extracellular fluid as 
well as total body watei’, a correction can bo 
made for the abnoi'mal hydration. Eecenfc 
work indicates that the extracellular fluid space 
as measured with thiocyanate decreases steadily 
fx’om a little moi’e th.an 40 percent in infancy 
to a constant value of 23 percent m adulthood 
(23). 

Fat Solvents 

Cyclopropane has been used at New York 
Dniversity for estimating tiie amount of fat 
in tlie body dii’ectly in studies with rats (ffi)- 
The air the animal inhales contains a known 
amount of cyclopropane. The volume of gas 
retained in the body is proportional to the 
amount of fat in the body. So little has been 
done with this procedure, liowever, that it is 
difficult to evaluate its applicability and useful- 
ness in studies with man. 

Factors Influencing Body Composition 

There is surprisingly little factual informa- 
tion on tlie cliunges that occur in the human 
body as it grows older. All of tlie studies have 
compared younc individuals with older people. 
Since so jnany''years separate a man's youth 
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from his old uge, it is doubtful whether there 
will ever be any extensive longitudinal studies 
on adults to bridge the present gap. 

Influence of Age 

The height-weight tables of the Association 
of Life Insurance Medical Directors indicate 
that a half century ago both men and women 
continued to increase in weight even though 
there was no change in height as they became 
older (3). Changes comparable to these are 
still occurring. Eecent data show that from 
age 25 to 60 years men in the United States 
who are 67 inches tall gain 8 percent in weight, 
while women of the same ages who are 63 inches 
tall gain 16 percent (25-27). 

It has frequently been assumed that the in- 
crease in body weight with age is primarily, if 
not solely, due to an increase in body fat. Evi- 
dence for this assumption has been presented 
by Brozek (28 ) , who compared a group of young 
men (18-25 years) with older men (45-54 
years). Although the average heights for the 
two grouiis were the same, the older men were, 
on an average, 11 pounds heavier than the 
younger men. Underwater weighings corrected 
for residual air at the time the weights were 
recorded showed that the younger men had 14 
percent fat in their bodies while the older men 
had 24 j)ercent. 

The increase in body fat associated with the 
increase in body weight that accompanies the 
aging process is accentuated by the apparent 
replacement of a cer taiii portion oi muscle mass 
with fat, according to evidence adduced by 
Brozek (28). Thirty-tliree young men (22 
through 29 years) and an equal munber of older 
men (48 through 57 years) were matched for 
height and weight. Specific gravities indicated 
that although there Avas no difference in height 
or weight between the two groups, the younger 
men had 16 percent fat in their bodies Avhile 
the older men had 23 percent. 

Infuence of Activity 

Physical activity, esj^ecially if it is strenuous, 
is associated with a marked reduction of body 
fat even though the body weight may be con- 
siderablj' in excess of the “standard” as listed 
in height-weight tables. Welham and Behnke 
(6) emphasized this point in their studies W'ith 


younger men. Brozek (28) and Brozek and 
Keys (29) found a similar situation among 
older men. The physically active men were 
seven pounds heavier than the inactive men 
even though the heights were the same in both 
groups. However, the heavier body weights 
Avere associated Avith a loAver body fat content 
(24 percent as compared Avith 27 percent). 

Males vs. Femdles 

Garn and Harper (30) have studied the dis- 
tribution of fat in males ranging in age from 20 
to 69 years by means of roentgenograms. 
Thickness of the subcutaneous fat over the iliac 
crest shoAved the greatest increase with age. Fat 
in the trochanteric and deltoid regions also in- 
creased, but to a lesser extent than that m the 
iliac region. There Avere no measurable changes 
in the thickness of the adipose tissue on the 
anterior surface of the leg and the middle area 
of the lower arm. On the basis of the amount 
of fat in the trochanteric area, Garn and 
Harper estimated that the body fat increased 
from 16 percent in younger men to 22 percent 
in older men. These values are similar to those 
reported by Brozek (28) . 

F or women the total body fat increased from 
26 percent at age 25 to 38 percent at age 55, as 
shown in the tabulation. These values Avere 
for women Avhose body weights Avere, on an 
average, from 95 to 97 percent of those listed 
in the standard height- weight tables (31). 
Wlien these values are compared Avith those for 
men equally lean according to the standard 
height-weight tables, it is obvious that the body 
fat content of Avomen is much greater than for 
men at each age group. 


Total 1)0(ltj fat 

Age {percent) 

(years) Women 

23 13. 1 2G. 5 

33 17. 3 80. 5 

13 21. G 31. 5 

53 23. 0 38. 5 


Note: Percentages were calculutetl u-sing a linear 
prediction equation based on the least square lit o£ tbe 
A'alues obtained by tbe densitometric method cor- 
rected for residual air (31). 

In AA'omen, the mcrease in bod}^ fat Avith age 
is associated Avith an increase of the fat .in the 
abdominal area (32). Smce tliis conclusion 
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\s'as based ou skiiifold measurements, it was not 
possible to determine whether the increase in 
inner fat was due to the fatty infiltration of the 
organs. There was little change in the skinfold 
thickness of the extremities with age in women, 
but there wez’e znarked changes in the thick- 
ness of subcutaneous fat on the chest, side, waist, 
azid back. 

Edwards {S3) determined the skinfold 
thiclazess in 53 areas of the body izi males aizd 
females ranging in age from 5 to approximately 
50 years. He found that the distribution of fat 
in the different parts of the body was the same 
in both sexes before pizberty. After puberty, 
women had about 1.2 tinzes as much fat on their 
legs, in proportion to the total amount of sub- 
cutaneous fat, as men. Izi all grozips, the 
women had approximately 1.7 tiznes as nruch fat 
in the subcutaneous areas as the men. It is diffi- 
cizlt to determizie frozn these data any absolute 
changes that occur with age. 

Conclusion 

Factual data on body composition are notably 
scarce. Wliat we have indicate an increase in 
body weight up thz-ough appz'oximately age 50 
azid a decrease thereafter (28) . Thez'e az’e no 
data which indicate that the weight of the 
individual decreases after age 55. 

The difficultj' witli the reported body weiglzts 
of older people is the impossibility of deter- 
znining whether the deci'ease in weight is due to 
the eaz'lier deaths of the heavier individuals or 
represents an actual loss of weight with age. 
Although there is an increasing body of data 
from longitudinal studies of ciiildz’en, sucli in- 
foz'mation is woeftzlly lacking for adults, espe- 
cially for individuals over 60 yeai’s of age. 
Only longitudinal studies permit determina- 
tion of the actual changes that occur with age. 

Few studies bear upon changes in body com- 
position occm-ring in women with the passage 
of time. The prominent attention that obesity 
has received during the past few years would 
make such studies desirable. The work of 
Skerjl and others (32) indicates that in older 
women of “standard” weight, more tlian one- 
third of their body is fat. Ez^en under that 
“stress ” if it is stress, women outlive men by a 
significant number of years. This suggests that 


the secret to a lozzg life for a body pleasantly 
surfeited iu fat may be found by studying older 
women. 

REFERENCES 

(i) Hayes, C. B., Bowser, L. J., and Tnilson, If. f’.; 
Relation of dietary intake to bone fragility in 
the aged. J. Gerontol. 11 : 154-139 (lOSii}. 

(3) Association of Life Insurance Ifedieal Directors: 
Medico-actuarial mortality iavestigations. 
New York, Y., 1012, vol. 1. 

(3) Rion, J. AV. : The development of heigUt-weigUt 
tables from life insurance data. lA’'asbiugtoi), 
D. G., TJ. S. Public Health Service Division 
of Chronic Disease and Tuberculosis, 1912. 
Manuscript. 

(.}) Keys, A., and Brozek, J. : Body fat in adult 
man. Physiol. Rev. 33 : 245-325 (1953). 

(5) Munro, B. H. ; Preparation of antliropometric 

monogi'aphs. U. S. Office of the Quartermas- 
ter General Environmental Protection Branch 
Rep. Xo. 1S4. Lawrence, Mass., Clim.atic Re- 
search Laboratory, 1952. 

(6) AA'elham, AA’'. C., and Behnke, A. B. ; Tbe sixciilc 

gravity of healthy men. Body weight -t- vol- 
ume and other physical characteristics of ex- 
ceptional athletes and of naval personnel. 
J. A. M. A. 118: 40S-301 (1942). 

(7) Mickelsen, O., Takahashi, S.. and Craig, C.: Ex- 

perimental obesity. I. Production of obesity 
in rats by feeding high-fat diets. J. Nutrition 
57 : 541-554 (1055). 

(S) Pitts, G. C. ; Gross composition of fat-free niam- 
malian body (abstract). Federation Proc. 10: 
105 (1951). (Quoted by Behnke and others, 
reference 20.) 

(9) Brozek, J., and Keys, A.: The evaluation of 
leaness-fatness in man; Norms and interrela- 
tionships. Brit. J. Nutrition 5; ZOZ-200 

(1951). 

(JO) Pascale, L. R., Grossman, M. I., .and Sloane, 
H. S. : Correlation between thlckue.ss of skin- 
folds and body density in SS soldiers. U. S. 
Office of the Surgeon General, .Ariiiy, Medical 
Nutrition Laboratory Rep. No. 102. Denver, 
Colo., Fitzsimons Army Hospital, 195.5. 

(JJ) Pascale, L. It., Grossman, M. L, Sloane, II. 8., 
and Frankel, T. : Correlations iietwecn tfiiek- 
ness of skinfoUIs and body desi.tity in S.S sol- 
diers. Human Biol. 23: 105-170 (10.50). 

(12) Stuart, H. C., and Dwinell, I*. II.: Growth of 
bone,' muscle, and overlying ti-ssiie in cliildrcn 
si.\' to ten years of .age as revealed by roent- 
genograms of the leg area. Child Develop- 
ment 13: 19.5-213 (10-12). 

(IS) Stuart. 11. C., Hill, P., and Sh.aw. C. ; Groivtb 
of bone, muscle, and overlying tis„„o as re- 


300 


Public Health Report* 



vealed by SstuCies o£ roentgenograms o£ tbe leg 
area. :Monogr. Soc. Res. Child Development 
5: 1-190 (1010). 

(li) Reynolds, IS. L.: The fat-bone index as a sex- 
differentiating character in man. Human Biol. 
21; 190-201 (1919). 

(15) Gam, S. M.: Pat weight and fat placement in 
the female. Science 125: 1001-1092, May 81, 
1057. 

(Id) Behuke, A. R., Peen, E. G., and Welham, W. G.; 
The specific gravity of healthy men. Body 
weight divided by volume as an inde.x of obes- 
ity. J. A. M. A. IIS: 493-498 (1942). 

(17) Siri, IV. E.; Eat, water, and lean tissue studies 
(abstract). Federation Proc. 12; 133 (1953). 
(IS) Walser, M., and Stein, S. N. : Determination of 
specific gravity of intact animals by helium 
displacement. Comparison with water dis- 
placement. Proc. Soc. Exper. Biol, & Med. 82; 
771-777 (1953). 

(19) IVedgewood, R. K., and Newman, IV. N.; Meas- 

urement of body fat by air displacement. Am. 
J. Pbys. Anthropol. 11: 260 (1953). 

(20) Behnke, A. R., Osserman, E. P., and IVelbam, TV. 

0.: Lean body mass: Its clinical significance 
and estimation from excess fat and total body 
water determination, A. M. A. Arch. Int. Med. 
91: 585-601 (1953). 

(21) Porbes, R. M., Cooper, A. R., and Mitchell, H. 

H. The composition of the adult human body 
as determined by chemical analysis. J. Biol. 
Ohem. 203 : 350-366 (1953). 

(33) aiitohell, H. H., Hamilton, T. S., Steggerda, P. 
R., and Bean, H. TV.: The chemical composi- 
tion of the adult human body and its bearing 
on the biochemistry of growth. J. Biol. Chem. 
158; 625-637 (1915), 


(23) Fellers, P. X., Barnett, H. U, Hare, K., and 
McNamara, II.: Changes in thiocyanate and 
sodium .spaces during growth. Pediatrics 3: 
622-028 (1019). 

(2.'i) Lesser, G. T., Biumherg, A. G., and Steele, X M. : 
Measurement of total body fat in living rats 
by absorption of cyclopropane. Am. J. Physiol. 
109: 543-553 (1952). 

(35) Hundley, J. M. ; Diabetes — Overweight: IJ. S. 
Problems. 3. Am. Dietet. A. 32 ; 117—121 
(1950). 

(26) Swanson, P., Roberts, H., TVillis, E., Pesek, I., 

and Maris, P. : Pood intake and body weight 
of older women. In Weight control, edited by 
B. S- Eppright, P. Swanson, and 0. A. Iverson. 
Ames, Iowa, Iowa State College Press, 1955, 
pp. SO-90 (81). 

(27) Lowe, C. R., and Gibson, J. R. ; Changes in body 

weight associated with age and marital status. 
Brit. M. J. No. 4016; 1006-1008 (1955). 

(28) Brozek, J. : Changes of body composition in man 

during maturity and their nutritional implica- 
tions. Pederation Proc. 11: 781 (1952). 

(29) Brozek, J., and Keys, A, : Relative body weight, 

age and fatness. Geriatrics S: 70-75 (1953). 

(30) Garn, S. M., and Harper, R. V. : Pat accumula- 

tion and weight gain in the adult male. Hu- 
man Biol. 27 : 39-47 (1055) . 

(SI) Brozek, J., Chen, K. P., Carlson, TV., and 
Bronczyk, F. : Age and sex differences in man’s 
fat content during maturity. Pederation Proc. 
12: 21-22 (1953). 

(33) Skerji, B., Brozek, J., and Hunt, E. E., Jr.: 
Subcutaneous fat and age changes in body 
build and body form in women. Am. 3. Phys. 
Anthropol. 11; 577-GOO (1053). 

(33) Edwards, D. A. TV. : Differences in the disti-i- 
bution of subcutaneous fat with sex and ma- 
turity. Clin. Sc. 10: 305-315 (1951). 


Course in Control of Foodborne Diseases 

A multidiscipline course in epidemiology and control of foodborne 
diseases will be offered at the Communicable Disease Center, Public 
Health Service, Atlanta, Ga., May 19-23, 1958. 

The course is designed for physicians, veterinarians, nurses, nutri- 
tionists, dietitians, laboratory workers, environmental he.alth super- 
visors, and other members of the public health team. Preference will 
be given to pei-sons whose work concerns application of epidemio- 
logical techniques in this field. 

Further information and application forms may be obtained from 
the Chief, Commimicable Disease Center, Public Healtli Service 50 
Seventh Street, NR, Atlanta 23, Ga. Attention; Chief, Trainhm 
Branch. 


Vol. 73, No. -1. April 1938 


301 








poisonous Fishes 


BRUCE W. HALSTEAD, M.D. 


M AN’S KNOWLEDGE of poisonous fishes 
dates back to ancient times. At least one 
of the Mosaic laws is believed to have been aimed 
directly at eliminating poisonous fishes from the 
Israelite diet, “These ye shall eat of all that are 
in the waters : all that have fins and scales shall 
ye eat : And whatever hath not fins and scales 
ye may not eat ; it is unclean unto you” (Deuter- 
onomy 14: 9-10), The French archeologist 
Claude Gaillard reported that hiei-oglyphics 
and figures of the deadly Tetraodon Jineatus ap- 
pear frequently on ancient Egyptian tombs {!), 
and according to the Egyptologist Keimer, this 
scaleless species was recognized as poisonous 
during the time of the Pharaohs. Galen is said 
to have reported in his De Alhnentis that the 
flesh of the Jnoray is dangerous to eat {2). 
Alexander the Great forbade his soldiers to eat 


fisli during conquests because he believed that 
some species produced skin disorders. 

Peter Martyr, the first historian of the West 
Indies, made the earliest reference to ciguateia 
in 1555 {3) . In de Landa’s famous Eelaciou do 
Las Cosas de Yucatan, written hi 15G6, theletlial 
qualities of pullers are mentioned (-D- 

Beginning with the 19th century, hunch eds of 
publications appeared on the subject of fish 


Dr. Halstead is generally regarded as the iiorld’s 
leading authority on poisonous fishes. He is chair- 
man of the section of natural products. School of 
Tropical and Preienliic Medicine, College of Medi- 
cal Eiangelists, Loma Linda, Calif. Lnhl July 1, 
1958, he is on military have with the Division of 
Preventive Medicine, Naval Medical School, i\a- 
tional N aval Medical Center, Bethesda, Md, 
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poisoning, including some comiorehensive re- 
vieu’s and bibliographies {3, 5-11). 

Because of their somewhat sporadic and un- 
predictable appearance, generally affecting only 
small numbers of persons at any one time, 
poisonous fishes have not attracted a great deal 
of attention in medical circles. However, the 
public health significance of poisonous fishes 
was pomted up in the series of outbreaks which 
occurred in Midway, Johnston, and the Line 
Islands, beginning about IQ-iS and reaching a 
peak about 1946 (IS, 13 ) . 

Kecent mass intoxications in the western 
Pacific have once again directed attention to the 
public health importance of poisonous marine 
organisms. These outbreaks began about 1952, 
became increasingly severe during 1955, and 
have continued until the present time, intoxicat- 
ing a number estimated at more than 40,000 per- 
sons. The bulk of the outbreaks have taken 
place in Japan, the Philippine Islands, and 
more recently in Viet Nam. The causative 
agents weie octopus, Octopus vulgaris, O. dbf- 
Icini, squid, Omnastrephes sloani pacificus, Jap- 


anese horse mackerel, Traclmrus japonious, com- 
mon Japan^e mackerel, Sconiber japonious, 
flying fish, Prognichthys agoo, and oceanic bo- 
nito, Katswwonus pelainds. All of the out- 
breaks have been seasonal, taking place during 
June to the middle of September. Bacteriolog- 
ical tests have been negative, and the degree of 
freshness of the organisms seems to have no 
bearing on the matter. The symptoms are simi- 
lar to those produced by bacterial food poison- 
ing, but no human pathogens have been isolated 
by Japanese epidemiologists. The mortality 
rate in the largest series of Japanese fish out- 
breaks in 1955 was 0.77 percent (14.). 

According to a report received from the Bu- 
reau of Fisheries of the Philippine Govern- 
ment, another series of outbreaks of fish poison- 


Some fishes associated with ciguatera are iilustrated 
across the top of these pages. Tliey are : 1. Trigger- 
fish, Oilonus Hiper. 2. Wrasse, Vpibulus iitsidtator. 
3. Jack, Carajix niclampyijus. 4. Surgeonfish, Scan- 
thurus trioatogiis. 5. Snapper, iloiwtaxis grandocuUs. 
6. Seabass, Variola louti. 7. Grouper, Ccphalopholis 
argus. 8. Red Snapper, Lutjanua vatgienais. 


Vol. 73, No. 4, .\pril 1938 




303 



ing took place in Api’il 1957. TJie complete 
number of persons invoh'ed has not been deter- 
mined as yet, but several deaths have been re- 
ported. The causative agent in most of the 
Pliilippine poisonings has been the oceanic 
bonito, iT. felamis. Philippine public health 
authorities are establishing regulations prohib- 
iting the sale of the oceanic bonito in some lo- 
calities. Some intoxications from Sshes hare 
been reported in Viet iSTam, but as yet no details 
are available as to the nature of the outbreaks. 

Since intoxications resulting from poisonous 
fishes are frequently confused with a variety of 
other ailments, a review of the epidemiological 
and clinical aspects of the problem of ichthyo- 
sarcotoxism is timely. The chemistry of these 
poisons has been reviewed elsewhere (SI ) . 

Epidemiology 

Judging from the public health and toxico- 
logical reports that have appeared to date, any 
marine fish can under certain circumstances be- 
come poisonous as a result of its food habits. 
Toxicity is not species specific, except possibly 
in puffers or tetraodontoid fislies. More than 
300 species of marine fishes have been incrimi- 
nated as causative agents in producing human 
intoxications of tlie ciguatera type alone. Most 
poisonous fishes are shore forms rather than 
oceanic inhabitants. Fishes captured in deep 
waters far from shore are generally safe to eat. 
Some of the more common families of marine 
fishes which have caused human intoxications 
are listed under the various clinical types of fish 
poisoning. 

Poisonous fishes are largely circmntropical in 
distribution, but on occasion occur in temper- 
ate waters. With the exception of 2 or 3 boreal 
species they are currently believed to have a 
maximum distributional range of 45° north 
and 45° south of the Equator. Particularly 
large populations of poisonous fishes are known 
to occur in the central Indo-Pacific area and in 
the West Indies. They are more common near 
islands than along continental shores. Within 
these general areas, poisonous fishes seem to be 
quite circumscribed in distribution. They may 
vary considerably in their distribution about a 
smgle island. A species may be toxic in one 


part of the island, but edible in another. 
Lagoon fishes are more likely to be poisonous 
than those living on seaward reefs. 

■ The toxicity of puffei-s or tetraodontoid fishes 
generally follows closely their reproductive 
cycle. The toxhx content of the fish is greated 
just prior to spawnmg. For most puliei-s, 
spawning takes place during late spring ov 
early summer. Toxin content is lowest during 
fall and winter. Tiiere is some evidence that 
the barracuda (Sphijraena spp.) may follow a 
similai', but less pronounced, seasonal pattern. 
However, in most other species there is no evi- 
dence of a seasonal fluctuation. 

The poison in tetraodontoid fishes is usually 
more concentrated in the liver, gonads, ami 
skin, but other parts of the viscera may also 
be toxic. Puffer musculature is generally noii- 
poisonous. The distribution of poison is ex- 
ceedingly variable in other kinds of fishes. If 
a fish is toxic, the musculature will be fomul to 
be poisonous in about 50 percent of the speci- 
mens, and the viscera, in about 90 percent or 
more. However, the distribution of the poison 
in the body of the fish varies from one individ- 
ual to the next. 

rSTo consistent pattern has been observed as to 
the relationship between tlie size of the fish 
and its toxicity. It has been observed that un- 
usually large specimens of jacks ((/a/'U/iatspp-), 
grouper (Epinephelus spp.), and barracuda 
(Sphyraena spp.) are more likely to be toxic 
than smaller specimens. Tliis has not been 
found to be necessarily true in other species. 

Aboriginal peoples have numerous methods 
by which they attempt to distinguish a poi- 
sonous fish from an edible one. The signifi- 
cance of color change in silver coins, color of 
the fish, condition of the gills, position of the 
scales, ad infinitum, is generally without scien- 
tific foundation. To the best of our knowledge, 
one cannot detect a poisonous fish by its apjjeai- 
ance. The most reliable field method is to feed 
a small sample of the fish to a kitten or a dog. 
If the animal remains asymptomatic for 12 
houi-s, the fish is generally safe to eat. Investi- 
gations are currently in progress at the School 
of Tropical and Preventive .Medicine, Ixmia 
Linda, Calif., with tJio hope of developing a 
I'eliable rapid clieinical field teat. 
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Origin of the Poison 

The origin of ichthyosarcotoxiirs in nature 
has been the subject of muck speculation and 
folklore. Nunrerous theoi’ies have been pro- 
pounded, but few have any scientific basis 
(i5, 16). It is certain, with the single excep- 
tion of scombroid poison, the poisons are not 
bacterial in origin. Putrefactive processes do 
not play a part in the production of fish poisons. 
There is no evidence of any relationship be- 
tween the presence of ichthyosarcotoxins and 
radioactive substances in the water. It is be- 
lieved that most of these poisons are derived 
from the food which the fish eats. Food prob- 
ably plays an important role in the direct pro- 
duction of even puffer poison. 

The most widely accepted theory propounds 
the idea that the toxic substances, or their 
precursors, are obtained directly from marine 
littoral algae. It is doubtful that plankton 
play any role in the mechanism. Herbivores 
feed on the plants. Carnivores feed on the 
herbivores and man may become poisoned 
from eating either of them. Stomach content 
analyses have revealed that algae are more 
frequently present in poisonous fishes than any 
other types of food ( J7) , and toxicological tests 
of these algae have shown some of them to con- 
tain toxic substances (f5). Moreover, con- 
trolled laboratory feeding tests demonstrate 
that it is possible to induce toxicity in carnivo- 
rous species without evidence of detrimental 
effects on the fish, by feeding them toxic fisli 
flesh. Further chemical and stomach analyses 
will be required before the toxin-food chain 
theory can be definitely established. Experi- 
mental work in attempting to determine the 
origin of fish poisons in nature is currently in 
progress by the author. 

Tire incidence of fish poisoning cannot be 
accurately determined since the disease is fre- 
quently misdiagnosed and generally unre- 
ported. In the past, several hundred cases of 
puffer iJoisoning were reported each year in 
Japan, during some yearn accounting for as 
much as 41 percent of all fatal cases of food 
poisoning in that country- Japanese public 
health authorities state that puffers continue to 
be their greatest single cause of food fatalities 
(IS, 20). Probably the second most coimnon 


type of fish poisoning is ciguatera. Third on 
the list would be scombroid poisoning, with the 
other forms of fish poisoning being relatively 
wiconunon. It is unfortunate that tliere are so 
few reliable statistical data available. Local 
public health authorities should encourage the 
reporting of outbreaks, since poisonous fish may 
constitute a serious public health and economic 
threat in some regions. 

Kecent biotoxicological suiweys that have 
been conducted in the ti’opical Pacific give some 


idea as to the incidence of 
specific localities. 

poisonous fishes in 

Percent of 
Numher species 

species found 

Localily 

tested 

toxic 

Phoenix Islands (iff) 

93 

29 

Johnston Island (i6) 

60 

75 

Galapagos Islands (29) - 

57 

67 

Cocos Island (SO) 

33 

07 


Among important field studies (7, 5, 21-23), 
Hiyama’s work (7) is particularly useful, mag- 
nificently illustrated, and contains a valuable 
review of the poisonous fish problem in Saipan 
and the Marshall Islands. Only meager statis- 
tical data are contained in any of these reports, 
but they do aid in developing an appreciation 
of the scope of the problem in the regions 
discussed. 

Clinical Characieristics 

Since the chemical characteristics of fish 
poisons have not been defined, poisonous fishes 
may be tentatively classified on the basis of 
their phylogenetic relationships and sympto- 
matology of the intoxications which they pro- 
duce ( 10 , 24 ). Certain fish gi-oups are clas- 
sified under more tlnan one category. Although 
the weaknesses of this somewhat artificial sys- 
tem are recognized, it appears to be the most 
practical classification at present. Forms of 
ichthyosarcotoxism caused by fishes may be 
subdivided mto the following clinical cate- 
gories (see table). 

Lamprey and Hagfish Poisoning 

The slime and flesh of certain lampreys and 
hagfishes are reported to produce a gastroin- 
testinal upset (32). The clinical characteris- 
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DiagnosHc characferisHcs of fhe various fypes of ichthyosorcofoxUm 


Type of poisoning 

Lamprey or hagfish 

Eiasmobranch 

Chimaeroid 

Gymnothorax or moray 
eei. 

Scombroid 

Puffer 


Causative fish 

Lampreys, hagfish (slime, 
flesh) . 

Sharks, rays (liver, flesh) 


Chimaeroid or ratSsh (flesh, 
viscera). 


Symptomatology 


Gastroifltestinal upset(?}. Precise symptoiuatotorv 
unknowu. • 

Gastrointestinal symptoms predominate in mild 
cases; neurological symptoms in severe C 3 i«. 
Deaths reported, but case fatality rate unknown. 

Jfeurological syniptoms(?;. Precise symptQimitQloiv 
Unknown. 


Moray eels (flesh, viscera) 


Violent 

Paraiy . 

10 percent or more. 


with convulsions and 
Case fatality rate about 


Scombroid fishes — tuna, bo- 
nito, skipjack, etc. (inade- 
quately preserved flesh). 


Histamine-like reaction with nausea, vomiting, 
flushing of the face, swelling of the lips, iifticaria, 
and pruritus, Sytaptoms subside usually within 
12 hours. Antihjstaminio drugs effective. 


Tetraodontoid or puffer-like 
fishes (viscera). 


Rapid onset and e.xtremely violent neiirotoxic symp- 
toms; paresthcsi.is, motor paralysis, convulsions, 
death by respiratory paralysis. Case fatality rate 
about 61 percent. 


Ciguatera 


More than 300 species of 
tropical reef fish, including 
snapper, seabass, grouper, 
barracuda, wrasse, parrot- 
fish, and surgeonfish. 


Onset may be gradu.al or sudden. Symptoms niilil 
to severe. Gastrointestinal and neiirotoxic. Pa- 
resthesias, e.xtreme weakness, joint aches, myalgia 
and parado.\ieal sensory disturbance predominate. 
Case fatality rate about 7 percent. 


Gempylid diarrhea 


Gempylids, escolars (flesh) 


Diarrhea develops rapidly but is painless, 
untoward effects. 


2^0 other 


tics of the intoxication, termed lamprey and 
hagfish poisoning, have not been completely 
defined. 

Eiasmobranch Poisoning 

Tlie most severe cases of eiasmobranch poi- 
soning usually result from the ingestion of the 
liver of sharks and rays. The musculature of 
some elasmobranchs is also reported as mildly 
toxic with the symptoms seldom more than 
that of a mild gastroenteritis with a predom- 
inating diarrhea. Ingestion of toxic liver re- 
sults in the onset, usually within a period of 
30 minutes, of nausea, vomiting, diarrhea, ab- 
dominal pain, headache, a rapid, weak pulse, 
malaise, cold sweats, oral paresthesia, a burning 
sensation of the tongue, throat, and esophagus. 
As time progresses, the neurological and other 
symptoms become more pronounced, resulting 
in extreme weakness, trismus, muscular cramps, 
sensation of heaviness of the limbs, blepharo- 
spasm, dilatation of pupils, hiccups, visual dis- 
turbances, joint aches, delirium, ataxia, incon- 


tinence, dysnria, respiratory distress, coma, 
and death. The recovery period, if the victims 
recover, varies frotn a day or two to several 
weeivs. The mortality rate is not known, 

Chimaeroid Poisoning 

The musculature and viscera of certain chi- 
maeroids or ratfish have been incrinuntifed as 
containing a neiirotoxin. This form of ich- 
thyosareotoxism, if it occurs, would be tenned 
chimaeroid poisoning. Only vague reforeiicca 
have appeared in the literature regarditig th® 
toxicity of this group of fish, by Pellegrin in 
1899, and by Phisalix in 1922. Halstead and 
Bimfcer reported in 19S2 that the reproductive 
organs were toxic. iSTotliing is known about 
the nature of the toxin, or its relationslup to 
other forms of icbtJiyosarcotoxism. 

Moray Eel Poisoning 

The musculatui’C and viscera of some of the 
tropical marine muracnid or moray eels con- 
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tain a violent poison. The disease is termed 
gymnothorax or moray eel poisoning (^5, 26). 
Symptoms of tingling and numbness about the 
lips, tongue, hands, and feet, with a feeling of 
heaviness in the legs, usually develop within 
several minutes to 8 hours after ingestion of 
the toxin. These symptoms may be followed 
by nausea, vomiting, diarrhea, abdominal pain, 
malaise, metallic taste, sove throat, laryngeal 
paralysis, meningismus, laryngeal spasm, 
aphonia, excessive mucus production, foaming 
at the mouth, intense perspiration, increased 
body temperature, crying out as if in pain, 
conjunctivitis, paralysis of the respiratory 
muscles, ataxia, general motor incoordination, 
trismus, violent clonic and toxic convulsions, 
abnormal deep and superficial reflexes, coma, 
and death. Sensoi-y reactions to deep and su- 
perficial pain are usually normal. Character- 
istic signs of this foiTO of intoxication ap- 
pear to be the absence of thoracic respiration 
with pronounced abdominal breathing, profuse 
perspiration, violent convulsions, purposeless 
movements, and the extended period of time 



Moray eel, gymnothorax javanicus 


in which areflexia is present. In some cases 
the reflexes may be absent for a period of 2 
months or more. The case fatality rate is esti- 
mated to be about 10 percent, and death is be- 
lieved to be the result of z’espiratory paralysis. 

Scombroid Poisoning 

Some of the scombroids (tuna, skipjack, and 
bonito) may on rare occasions cause ciguatera, 
but usually they produce an entirely different 
form of intoxication, termed scombroid poison- 
ing. This is the only type of fish poisoning in 
which bacteria appear to play an etiological role 
in the formation of the toxin. If scombroids 
are inadequately pi’eseiwed, a toxic “histamine- 
like” substance is formed, possibly fi-om the 
decarboxylation of histidine, a normal constit- 


uent of fish flesh. Kawabata and associates 
have recently termed this substance “saurine” 
(33). Victims complain of fish having a 
“sharp or peppery” taste. The symptoms most 
often present are nausea, vomiting, flushing of 
the face, intense headache, epigastric pain, 
burning of the throat, difficulty in swallowing, 
thirst, pruritus, swelling of the lips, and urti- 
caria, which are typical of a histamine reaction. 
Symptoms generally subside within 12 hours. 



Tuna, ycothunnus macroplcrits 


For some unknown reason scombroid fish ap- 
pear to be more prone to producing intoxica- 
tions of this type than other fish. The mor- 
tality rate is unlaiown. 

Puffer Poisoning 

The most violent form of fish poisoning is 
produced by tetraodontoid or puffer-like 
fishes. The disease is characterized by I’apidly 
developing, violent symptoms. The onset and 
symptoms in puffer poisoning vary according 
to the ijei-son and the amount of poison in- 
gested. However, malaise, pallor, dizziness, 
pai-esthesias of the lips and tongue, and ataxia 
most frequently develop within 10 to 45 min- 
utes after ingestion of the fish, but cases have 
been reported in which the symptoms did not 
develop for 3 hours or more. The paresthe- 
sias which the victim usually describes as a 
“tingling or prickling sensation” may subse- 
quently involve the fingers and toes, then 
spread to other portions of the extremities, and 
gradually develop into severe numbness. In 
some cases the numbness may involve tlie entire 
body, in which instance the patients have 
stated that it felt as though tlieir bodies were 
“floating.” Hypersalivation, profuse sweat- 
ing, extreme weakness, precordial pain, head- 
ache, subnormal temperatures, decreased blood 
pressure, and a rapid, Aveak pulse usually ap- 
pear early in the succession of symptoms. 
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_ Gastromtestinal symptoms of nausea, vomit- 
ing, diarrliea, and epigastric pain are some- 
times present early in the disease, whereas in 
other cases they are totally lacking. Contra- 
dictoxy statements appear in the literature 
relative to pupillary changes, but these differ- 
ences can probably be resolved on the basis of 
the time at which the examination is made. 
Apparently the pupils are constricted during 
the initial stage and later become dilated. As 
the disease progresses the eyes become fixed 
and the pupillaiy and corneal reflexes are lost. 

Shortly after the development of the pares- 
thesias, respiratory symptoms become a promi- 
nent part of the clmical picture. Eespiratory 
distress, increased rate of respiration, move- 
ments of the nostrils, and diminution in deptli 
of respiration are generally observed. Eespir- 
atory distress later becomes veiy pronounced, 
and the lips, extremities, and body become in- 
tensely cyanotic. Petechial hemorrhages in- 
volving extensive areas of the body, blistering, 
and subsequent desquamation have been re- 
ported. Severe hemateraesis has also been 
known to occm-. Sluscular twitching, tremor. 



Puffer, ArotJiron meleagris 


and incoordination become progressively worse 
and finally terminate in an extensive muscular 
paralysis. The fii’st areas to become para- 
lyzed are usually the throat and larynx, I'esult- 
ing in aphonia, dysphagia, and later complete 
aphagia. The muscles of tlie extremities be- 
come 2 ^aralyzed and the patient is unable to 
move. 

As the end apiiroaches, the eyes of the patient 
become fixed and glassy, and convulsions may 
occur. The victims may become comatose, but 
in most instances they retain consciousness and 
their mental faculties remain acute until shortly 
before death. Death results from a jirogressive 
ascending paral 3 'sis mvolving the respiratoiy 
muscles. On the basis of Japanese statistics, 
tlie case fatality rate is 61.5 percent. If death 


occurs. It generally takes place witliin tlie fet 
6 hours, ^ or within 24 hours at the latest. Tlie 
prognosis is said to be good if the patient sur- 
vives for 24 hours. 

Ciguatera 

More than 300 species of marine fisli have 
been incriminated as causative agents of tin’s 
foim of ichthyosarcotoxism. Pish most com- 
monly involved az-e seabass or grouper, bar- 
racuda, snapper, parrotfish, wrasse, surgeon- 
fish, and various other types of reef fishes. 

^ The time of onset and symptomatology of 
ciguatera varies greatly according to the per- 
son, siiecies of fish, toxicity, and amomit and 
portion of fish ingested. Tingling about the 
lips, tongue, and throat followed by numbness 
may develop immediately or at any time witliin 
a jieriod of 30 hours after the ingestion of tiie 
toxin. The usual time hiterval for the develop- 
ment of symptoms is from 1 to 6 houi-s. The 
initial symptoms in some instances consist of 
nausea, vomiting, metallic taste, dryness of the 
mouth, abdominal cramps, tenesmus, and diar- 
rhea, followed by perioral tingling and numb- 
ness. The muscles of the mouth, cheeks, and 
jaws may become drawn and spastic with a feel- 
hig of numbness. Generalized S 3 miptoms of 
headache, anxiety, malaise, prostration, dizzi- 
ness, pallor, cyanosis, insomnia, chilly sensa- 
tions, fever, profuse sweating, rapid weak 
pulse, weight loss, myalgia, and joint aches are 
frequently jiresent. Victims usually complain 
of a feeling of profound e.xhaustion and weak- 
ness. The feeling of wealcness may' become 
progressively' woi-se until the patient is unable 
to walk. Muscle pains are generally described 
as a dull, heavy ache, or cramping sensation, 
but on occasion may be sharp, shooting, and af- 
fect particularly the arms and legs. Victims 
complain of their teeth feeling loose and pain- 
ful in their sockets. 

Visual disturbances, consisting of blurring, 
teinporaiy blindness, photophobia, and sco- 
toma, are common. Pupils are usually dilated 
and the reflexes diminished. Frecpiently re- 
ported are skin disorders, which are generally 
initiated by an intense generalized pruritus, 
followed by eiy'thema, maculopapular erup- 
tions, blisteis, extensive areas of desquama- 
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tion — particularly of the hands and feet — and 
occasionally ulceration. There may also be a 
loss of hair and nails. 

In severe intoxications, the neurotoxic com- 
ponents are especially pronounced. Paresthe- 
sias mvolve the extremities, and paradoxical 
sensory disturbances may be present in which 
the victim interprets cold as a “tingling, burn- 
ing, dry-ice or electric-shock sensation,” or hot 
objects may give a feeling of cold. In regard 
to the paradoxical sensory disturbance, the 
classical case usually cited is that in which an 
American naval officer who was poisoned by 
eating an amberjack was later observed sub- 
consciously blowii\g on his ice cream, which 
was “burning” his tongue, in order to cool it 
Ataxia and generalized motor incoordination 
become progressively worse. The redexes are 
diminished and muscular paralyses develop. 
There may be clonic and tonic convulsions, 
jnuscular twitchings, tremors, clysphonia, dys- 
phagia, coma, and death by respiratory paraly- 
sis. The limited morbidity statistics show a 
case fatality rate of about 7 percent. Death 
may occur within 10 minutes, but generally re- 
quires several days. 

In those instairees in which the victim sur- 
vives, recovery is slow and convalescence may 
be vei-y prolonged, with extreme weakness, sen- 
sory disturbances, and excessive weight loss be- 
ing the last symptoms to disappear. When 
patients have survived severe intoxication, com- 
plete recovery has required a period of several 
years. Several w’orkers have reported cases in 
which the symptoms persisted for as long as 25 
years. Individuals who have been severely in- 
toxicated have stated that during periods of 
stress, fatigue, exposure, or poor nutrition, 
there is a recurrence of the myalgia and joint 
aches similar to those suffered during the oilgi- 
nal acute period of the disease { 10 ). 

Gempylid Diarrhea 

Some of the gempylids or escolars contain an 
oil within their flesh and bone marrow which 
has a pronounced purgative effect Avhen in- 
gested. Gempylid diarrhea ( 27 ) develops 
rapidly, and is said to be without cramping or 
l^ain. Since there are no other untoward 
effects, ingestion of the oil can hardly be con- 


sidered as an intoxication in the usual sense of 
the word. 

Treatment of Fish Poisoning 

The treatment of fish poisoning is largely 
symptomatic. Tliere are no specific antidotes, 
and an attack does not impart immunity. 
Gastric lavage and catharsis should be insti- 
tuted at the earliest possible time. In many in- 
stances, 10 percent calcium gluconate given 
intravenously has given prompt relief, whereas 
in others it has been ineffective. Paraldehyde 
and ether inhalations have been reported to be 
useful in controlling the convulsions. Mk- 
ethamide or one of the other respiratory stimu- 
lants is advisable in cases of respiratoi’y de- 
pression. In cases where excessive mucus 
production is a factor, aspiration and constant 
turning are essential. Atropine has been found 
to make the mucus more viscid and difticult to 
aspirate, and is not recommended. Oxygen by 
inhalation and intravenous administration of 
fluids supplemented with vitamins given par- 
enterally are usually beneficial. If laryngeal 
spasm is present, intubation and tracheotomy 
may be necessary. In case of severe pain, opi- 
ates such as morplune, given in small divided 
doses, will probably be required. Cool show- 
ers have beeir found to be effective in relieving 
severe itching. Patients suffering from the 
paradoxical sensoiy disturbance should be given 
fluids slightly warm or at room temperature, as 
well as vitamin B complex supplements. Anti- 
histaminic drugs will be found to be useful in 
the treatment of scombroid poisoning. 

Preveniion of Fish Poisoning 

Scombroid fishes appear to be particularly 
susceptible to putrefaction and the develop- 
ment of toxic substances. Geiger has shown 
that the “histamine” content of the flesh of the 
Pacific mackerel, Pneumatophorus diego, in- 
creases from 0.9 mg. per 100 gm. of tissue to 
about 95 mg. per 100 gm. when kept at room 
temperature (20° to 25° C.) for about 10 hours 
{ 28 , 33 ). In wanner climates scombroids 
should be promptly refrigerated or eaten soon 
after capture. Toxic scombroid flesh cannot al- 
ways be detected by appearaiwe. The toxin 
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content may be veiy high with little or no evi- 
dence of putrefaction. Scombroid meat havino- 
a sharp or peppery taste should be discarded 
If the whole fish is available the gills should be 
examined. Gills should be bright red and with- 
out evidence of oft-odor. If there is the slight- 
est evidence of putrefaction discard the fish. 

If one eliminates scaleless fish from the diet 
there is no opportunity to come in contact with 
either tetraodontoids or moray eels, since both 
are without scales. In Japan, puffer fishes 
should be purchased from a first-class author- 
ized restaurant having a licensed puffer cook. 
It is important that the individual preparing 
the food has a thorough knowledge regarding 
the fish and its toxicity. One can generally 
have this assurance by dealing only with the 
higher class restaurants. It is advisable to 
eliminate all of the visceral organs and skin 
from the diet regardless of the sjiecies. Al- 
though the testes are usually nontoxic, it must 
be kept in mind that this organ is frequently 
confused with the violently toxic ovaries, par- 
ticularly during the season of the year in wliich 
the reproductive organs are hi the dormant 
state. 

Ordinary cooking does not inactivate the 
toxin. It may still be present in lethal quan- 
tities even when passed througli a steam retort 
in the commercial canning process. The poison 
can be inactivated chemically b}'^ cooking the 
meat in a strong solution of sodium bicarbon- 
ate, ordinary baking soda, for a prolonged pe- 
riod of time. This latter technique also de- 
stroys the flavor of the fish and renders it 
useless for consumiition. 

Our knowledge regarding the toxicity of most 
species of tetraodontoid fishes, exclusive of 
Japanese forms, is exceedingly meager. We do 
know, however, that many of the tropical tetra- 
odontoid species have produced violent death 
at one time or another. Unless a species is defi- 
nitely known to be nontoxic, which is ques- 
tionable even under the best of circumst.ances, 
all tropical forms should be eliminated from 
the diet. 

If it is a question of survival— either eat the 
puffer or die— and the edibility of the fish is 
unknown, it is recommended that the fish be 
eviscerated promptly, and only the muscnla 
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L-e be used. Moreover, the meat should be by their appearance. 


cut or torn into small bits, and soaked 
for a minimum of 3 or I hours, hurbj^ 
period the flesh should be kneaded while b'a 
water, and the water changed at frefiueui- % 
vals. The toxhi is water-soluble and fc£:; 
will effectively remove it. 

In dealing with potential ciguatera 
fishes it should be kept in mind that the ns 
reliable methods of determining edibility h 
volve the preparation of tissue extracts wK 2 
are injected intraperitoneally into mice, or Li- 
ing samples of the viscera and flesh to cats, r 
clogs, and observing the animals for the deal- 
opinent of toxic symptoms. Viscera, that 
liver and intestines of tropical marine fck 
should never be eaten. Also, the roe of incc 
marine fish is potentially dangerous, ami a 
some cases may produce rapid death. Fiskt 
which are unusually large for tlieir specn 
should be discarded, particularly barracuh 
(SpJi^mena), jacks (Oranaai), and groiipf 
(Epinephelus), during tlieir reproductiie^i" 
son. If one is living under survival comlitwij 
and questionable fish must be eaten, it is adn^ 
able to cut the fish into thin fillets and 
them in several changes of water for at !e.nt 
30 minutes. TJiis will serve to leach out th 
poison wliich is readily water-soluble. Do 
use tlie rinse water for cooking purposes. If * 
questionable species is cooked by boilingii^® 
water should alwaj'S be discarded. Again it 
should be pointed out that ordinary cooking 
procediu'es do not attenuate iclitliyosarcotoxut- 

Summary 

Fish poisoning is a disease of aiitiiiuib- 
Fishes are believed to become poisonous as a 
result of their food habits — feeding on imuma 
algae. Tiiere is no evidence that plankton or 
radioactive substances are a factor in tlio pio 
cluction of the poisons. Poisonous fishes are 
largely circumtropical in their distributio"- 
Toxin content is greatest in puffers during f e'r 
I’eproductive season of the year, but this is pi® . 
ably not true of most other fislies. Tlie disti* 
bution of the toxin witJiin the body of t 
fish is subject to considerable fluctuation, but 1 
the fish is poisonous, some of the poison " 1 
be present in the viscera in about 90 yierceiit 0 
the cases. Poisonous fishes cannot be detecte 
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Fish poisoning should not be confused with 
bacterial food poisoning, with which it lias no 
etiological connections. The overall incidence 
of fish poisoning is not known. There are 
eight clinical types of ichthyosarcotoxism rec- 
ognized at iiresent. With the exceptions of 
gempylid diarrhea and scoinbi’oid poisoning, 
all other types of ichthyosarcotoxism are char- 
acterized by neurotoxic symptoms. The tinat- 
ment of fish poisoning is symptomatic. Little is 
known about the chemical and pharmacological 
properties of fish poisons. 
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“Model” Law to 

The American Medical Association’s Com- 
mittee on Toxicology has formulated a “model” 
law for the precautionary labeling of hazard- 
ous substances in commercial, household, and 
industrial chemical products. 

The labeling would apply to hazardous sub- 
stances defined as toxic, irritating, sensitizing, 
corrosive, flammable, explosive, or radioactive 
under customary or reasonably anticipated 
conditions of handling or use. 

“Model” text would require declaration of 
hazardous ingredients and warning statements 
on the label and in the literature accompanying 
chemical products. 

Requirements of the model law are : 

• Labeling of all chemical products contain- 
ing hazardous substances that are not now 
regulated. 

• Applications of the same labeling stand- 
ards to chemicals for domestic use and for ex- 
port. (This will refute the common com- 
plaint that inferior standards apply to foreign 
customers.) 

• Prohibition of re-use of food and drug con- 
tainers bearing their original labels. 
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Cut Poison Deaths 

• Identification and warnings for strongly 
sensitizing chemicals which cause allergic or 
inflammatory reactions in living tissue on 
contact. 

A significant departure in the new law is the 
deletion of the word “poison.” Reference 
standards, based on animal tests, provide a 
more consistent and reliable inde.x of poison- 
ous properties than did the former label, ac- 
cording to the committee, not only because 
there are variations in existing legal limits for 
poison but also because there is a lack of 
agreement among scientists on a definition of 
the term. 

Inadequate labeling of potentially liarmful 
chemicals, the committee reports, has been a 
major handicap to a successful attack on the 
problem of accidental poisoning. Moreover, 
lack of information about hazardous ingredi- 
ents may complicate or delay treatment in 
emergency situations. 

The committee’s work in formulating a 
model law was endorsed by various organiza- 
tions such as the National Drug Trade Cionfer- 
ence, the American Public Health Association, 
the Cincinnati Academy of Medicine, and the 
Pennsylvania Pharmaceutical Association. 
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Heart Disease 


Following are t%vo o£ tiie papers presented at a 
session devoted to heart disease during the Sep- 
tember 1957 meeting of the American Statistical 
Association in Atlantic City, N. J. 


Methods of Studying 
the Ecology of 
Coronary Heai’t Disease 

MORTON ROBINS, and 

ALFRED M. STEINMAN, M.D. 

D uring the past 2 yeai^ we have witnessed 
a tremendous surge of interest in the ecol- 
ogy of coronary heart disease. A conference 
on the epidemiology of atherosclerosis and hy- 
pertension (f), a symposium on measuring the 
risk of coronary heart disease (^) , and numer- 
ous papers and articles on this leading cause of 
death {3-6 ) — ail have served to whet the ap- 
petite of both the medical and public health 
profession for more definitive data. The public 
is looking for widespread programs for control 
or prevention, but while our Inrowledge of 
coronary heart disease has increased and many 
leads on etiological factors have been obtained, 
preventive programs liave not yet been recom- 
mended. Emphasis is still on the need for ad- 
ditional research into causation. 

The development of coronary heart disease is 


Mr. Robins is chief of the Biometrics and Evalua- 
tion Division, and Dr. Steinman, chief of the Clinical 
Studies Division, in the Department of Medicine and 
Surgery, Veterans Administration. 


generally agreed to be the result of complex, 
Tinidentifiecl interactions between the human 
host, with his variable susceptibility, either 
genetic or acquired, and his total environment. 

The study of such interactions is called 
“human medical ecology” {6) or “scientific 
epidenuology” (7, ^). Ecology emphasizes the 
nature of multiple causation and seeks to inte- 
grate the diversity of factors involved in dis- 
ease and to synthesize hypotheses on causation. 
TJie ecologic approach has rarely been used in 
epidemiological investigations of infectious dis- 
eases since these studies have been concerned 
principally with identification of the causative 
agent — the micr’o-organism. Interest in medi- 
cal ecology was revived when epidemiological 
inquiry was broadened to encompass the non- 
infectious clrronic diseases of unlcnown etiology. 
Thus, medical ecology and epidemiology are 
blood brothers. 

The ecologic approach is new, complicated, 
and expensive. Because of the shortages of 
trained investigators— nt times requiring a 
team composed of clinician, epidemiologist, bio- 
statistician, and experts from the basic and ap- 
plied sciences — only a small number of epidem- 
iological studies are currently under w'ay. 
Thei-e is therefore a need to examine our re- 
sources and choose our studies with cii’cumspec- 
tion. 

Considering the variation in age-specific inci- 
dence rates, the difficulty of accui’ate diagnosis, 
and the chronic nature of the disease, which of 
the alternative methods of data collection is best 
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suited to study causation? An evaluation of 
the various data collection methods may give 
some perspective in making a proper choice. A 
review of ecologic factors may also reveal op- 
portimities for field studies. 

Ecoiogic Factors 

Coronary heart disease is ubiquitous, witli in- 
creasing morbidity and mortality in both young 
and old. Physicians are able, to some extent, 
to treat the result of the disease, but they are 
imable to prevent it. Prevention must hinge 
upon a better understanding of the basic role 
that each of the many Imowu, suspected, and 
as yet unknown factors play in the creation of a 
thrombus in a coronary artery which has be- 
come atherosclerotic. 

Factors incriminated as causes of the disease 
have been identified or evaluated in monographs 
and texts on coronary heart disease (5, 10 ) . An 
excellent summarization of our current state of 
Icnowledge concerning the pathogenesis of the 
disease is foimd in a recent paper by Miller 
and associates and in the report of the 
Conference on Epidemiology of Atherosclerosis 
and Hypertension {1). In order to seiwe as a 
backdrop for the discussion of study methods, 
a brief description follows of what we believe 
to be the factors which require special inves- 
tigation. 

Exj)erimental studies designed to produce 
atherosclerosis deliberately in animals have led 
to implications currently being utilized in plan- 
ning clinical studies in humans, for example, 
hormone and diet studies. However, the ex- 
perimental lesions produced in animals are 
rarely associated with thrombosis, which leads 
to the suspicion that blood coagulability may 
be altered. 

Another approach to identification of etio- 
logical factors is through correlative, fact- 
finding studies. In essence, most of tliese 
studies seek to establish the association of a 
"■iven physical feature, habit pattern, or result 
of a physiological or chemical test with the 
presence of the disease. 

The clinician is aware of certain seemingly 
hereditary factoi-s which appear to be of some 
importance. Coronary heart disease is obseiwed 


more frequently m mesomorphs than in otlier 
somatotypes {11). In many instances, the dis- 
ease is seen in each generation of a given family 
{12). This suggests the probability that cer- 
tain basic differences— anatomical, psychologi- 
cal, metabolic, or mechanical — exist anioog 
members of such families as compared with 
other groups. This feeling is strengthened by 
the observation that a sjmergistic relationship 
exists between coronary heart disease and cer- 
tain other diseases with familial concentrations, 
that is, diabetes, xanthomatosis, hypercholes- 
terolemia, and hypertension {13, 14). These 
conditions are considered sigrrificant when pres- 
ent in males under age 40, and periiaps even 
more so, in females. 

Since some people are nearly entirely free of 
atheromata W'hile others have dramatic deposi- 
tions, some basic metabolic defect must ho sus- 
pected which produces the atheromatous 
substances. Atlierosclerotic plaques may he 
formed not only in the coronary arteries but in 
the vessels of the brain, legs, and other body 
organs and sites. A further question arises 
from the lack of uniformity in the distribution 
of atherosclerosis — the presence of plaques at 
one site bears no necessary relationship to their 
presence or absence at other principal locations. 
In addition, in hens, estrogens inhibit the inci- 
dence of experimental coronary but not aortic 
atherosclerosis {15). 

Other factors, categorized as environmental 
mfluences, also play a role. The effect of cli- 
matic changes, ultraviolet light, and smoking 
have been incriminated. K'utritioa probably 
has an important relationslnp to the mettiholic 
dysfunction possibly involved in tire jratho- 
genesis of the disease. However, specific die- 
tary factors hare not as y’et been “validated.” 
The relative role of phy^sical activity ami ti>e 
reactions to mental, plysical, and biological 
stress are other significant variables that need 
further study and quantification. 

In regard to the direction of concentrated 
research in tlie future, the group of patienfs 
under age 40 with an accelerated form of the 
disease may provide tlie best source of informa- 
tion ecologically. How do those with manifes- 
tations of the disease differ from otliei-s in their 
«enetic makeup and habit patterns, including 
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diet, occvii>atiou, iiioclo o£ living, and associated 
disease? If significant clifi’orences are discov- 
ered, are thej’’ coexistent or correlated? 

The answer to these and inaiiy other ques- 
tions will lead to newer ones. These in turn 
will lead to the attack upon what w’e believe is 
the underlying process; a metabolic defect 
which produces either atherosclerotic or throm- 
botic changes, or both, in the coronary ai'teries, 
accelerated fay such factors as diet, hormonal 
changes, and habit patterns. 

Epidemiological Approaches 

Let us now consider the epidemiological ap- 
proaches in the search for causes of coronary 
heart disease. We can classify these method- 
ologies into six broad categories; mortality 
data, hospital statistics, morbidity surveys, 
morbidity reporting, longitudiiral studies, and 
selected i>atient cohorts. 

Mortality Bata 

Information on death certificates has tradi- 
tionally been analyzed to supply ch\es on statis- 
tical associations between demographic charac- 
teristics of the population and the incidence of 
disease. Inferences from analyses of mortality 
figures have often been substantiated by find- 
ings from other epidemiological studies. A 
large number of statistical studies of coronary 
heart disease mortality data have been made, 
and significant differences have been reported 
for such factors as age, sex, marital status, in- 
come, occupation, ethnic group, height, and 
weight (1). The relationship between dietary 
fat consumption and coronary heart disease 
mortality reported by Iveys has recently been 
challenged by Yerushalmy and Hilleboe (fd). 

It has been suggested that mortality analyses 
should be pursued because the source data are 
readily accessible and the study costs are low 
compared with other epidemiology approaches 
(f). Sloreover, more intensive studies can be 
designed to increase the epidemiological sig- 
nificance of observed mortality differentials. 
These mortality studies would start with facts 
on death certificates and then add information 
by means of field investigations or by ques- 
tionnaires to tile attending phj'sician and rela- 


Guule for Avoiding Arteriosclerosis 

A statement advising laymen on how to resist 
arteriosclerosis, coronary thrombosis, and brain 
thrombosis has been issued by the National Health 
Education Committee, Inc., of New York City. 

According to the physicians who signed the state- 
ment, Dr. Paul D. White, Dr. Howard B. Sprague, 
Dr. Samuel A. Levine, and Dr. Frederick J. Stare, all 
of Boston, there are five predisposing factors. They 
are listed as heredity, overweight, elevated choles- 
terol level, elevated blood pressure, and excessive 
cigarette smoking. Hard work in itself, they main- 
tained, cannot be considered a factor. 

Persons with a strong hereditary background of 
arteriosclerosis are particularly cautioned to mini- 
mize the effects of the other factors. 

The statement lists a number of documents refer- 
ring to the factors listed. Stressing the importance 
of arteriosclerosis of the heart and brain, the state- 
ment noted that heart and circulatory disease caused 
the largest number of deaths in the United States. 
Of the 843,410 deaths in 1956 in this category, most 
were due to arteriosclerosis. 


fives of the decedent. In addition to gathering 
facts on events leading to death, the studies 
might provide valuable information on the ac- 
curacy of cause of death certification, hlore 
profitable coronary heart disease mortality data 
can also be derived from studies in selected 
localities where death certification ijractices are 
believed to be fairly uniform and accurate. 

The major weaknesses of mortality statistics 
on coronary heart disease as a source of ecologic 
data are; first, variation in the completeness 
and accuracy in medical certification of deaths 
due to the disease; second, questionable correla- 
tion between specific mortality rates and in- 
cidence of the disease; and third, the impos- 
sibility of analyzing from routine tabulations 
of mortality data many of the ecologic factors 
believed to be significant in the pathogenesis of 
the disease. 

Accuracy and completeness of cause of death 
certification depend on the quantity and quality 
of available physicians’ services, and vary vvitii 
concepts held by physicians concerning the 
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manifestatioiis of coronary heart disease. These 
diiferences in death reporting practices in var- 
ious subgroups of the population can. alter the 
actual association of coronary heart disease 
mortality and a particular demographic char- 
acteristic (17). Yerushalmy and Hilieboe's 
stady of heart disease mortality statistics for 
different countries indicates that large nmn- 
bers of coronary heart disease deaths are re- 
ported variably, and are classified as “degen- 
erative heart disease” or as “other diseases of 
heart” (Iff). 

A basic epidemiological question is -whetlier 
differential mortality can be used as an index 
of the relative incidence of initial coronary 
heart disease attacks among specific population 
groups, since the disease is chronic and most 
initial attacks, are not fatal. Attacks often 
recur over a period of many years before the 
fatal attack occurs. Tims, the age distribution 
of deaths from the disease may be markedly 
different from that of patients having an ini- 
tial attack, IMoreover, survivors of an initial 
attack frequently change their occui^ation to 
compensate for their residual disability or from 
fear of physical exertion. These facts should 
be recognized in evaluating the epidemiological 
significance of the mortality differentials of the 
disease by age, income, occupation, socioeco- 
nomic status, and place of residence. 

Notvrithstanding their limitations, mortality 
data provide an index of the size and serious- 
ness of the problem. Ijr the absence of specific 
morbidity and case fatality data, analyses of 
mortality trends supply indirect evidence of 
changes in incidence or advances in therapeutic 
procedures. 

Hospital Statistics 

The growth of hospital facilities accompany- 
ing the expansion of hospitalization insin-ance 
coverage and medical care for indigents sug- 
gests the increased usefulness of hospital sta- 
tistics as a measure of coronary heart disease 
morbidity. Some merit is attached to proposals 
for a statistical study of coronary heart dis- 
ease admissions or discharges from a group of 
hospitals that supply all the inpatient care 
requirements of a particular area. An. example 
of intem-ated hospital statistics for a kno^vn 
population is prorided by the experience of the 


Saskatchewan Hospital Services Mm (IS). 
In the United States, the Conunissioii on Pro- 
fessional and Hospital Activities, Inc. (Ann 
Arbor), has assembled detailed statistics on 
patients discharged since January 1, 1953, from 
hospitals comprising the Southwestern llidi- 
igan Hospital Council. 

Hospital statistics are considered by some to 
represent, at worst, a compromise between mor- 
tality statistics and complete morbidit}' data. 
Extensive hospital morbidity surveys were con- 
ducted in Hew York City in ISSS (19), in Ox- 
ford, England, in 191S (20), and in Ontario, 
Canada, in 1951 (21). More recently, a large 
pilot study was conclucted in Aew York City 
to demonstrate tire feasibility of a liospitai re- 
porting system as a source of providing use- 
ful information on morbidity and for pliuming 
medical care programs (22 ) . 

IVlrile the data on coronary Ireart disease in 
tabulations of hospital records suggest differ- 
entials in morbidity, their validity lias not been 
ascertained. The question still unanswered is 
wliether the differentials in hospital adniissiou 
rates are comparable to tlrose based on total 
incidence of coronary heart disease according 
to sex, age, race, occupation, and other denio- 
gi'aphic characteristics. Studies are needed to 
correlate hospital statistics for a community 
with estimates of morbidity. In such studies 
analysis should be made separately for each of 
the manifestations of coronary heart disease, 
that is angina pectoris, abnormal electrocardio- 
gram not related to otlier disease states, and 
myocardial infarction. Until these questions 
are answered, indexes of morbidity from hos- 
pital admission rates require confirmation by 
other epidemiological studies. 

Detailed clinical, laboratory, and medical his- 
tory data on hospitalized coronary heart dis- 
ease patients may also supply leads for other 
statistical associations related to ecoiogic 
factors. 

HorViditp Surveys 

Alorbidity surveys on the health status of a 
population may take two forms; interviews in 
sample households, or a complete camai-‘:.-> of 
physicians and hospitals in a. coininunity. 

To our knowledge, such a complete survey of 
physicians and hospitals has not been applied 
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to the study of coronary heart disease mor- 
bidity, but it has been used to obtain morbidity 
data on cancer. The canvass method is expen- 
sive and requires protracted negotiations with 
medical societies, hospital associations, and 
health departments. Although the method has 
been practicable occasionally for cancer mor- 
bidity surveys, its results would be highly ques- 
tionable when aijplied to coronary heart disease. 
As contrasted with cancer where pathological 
laboratory records, hospital records, and mor- 
tality reports form a large part of the total 
morbidity picture, the canvass method applied 
to coronary heart disease morbidity would rely 
primarily on reports by cooperating physicians. 
Ketrospective reporting of coronary heart dis- 
ease is not, therefore, likely to yield a complete 
picture of its incidence during a prior year. 

Morbidity surveys using data from household 
interviews of a scientificallj^ selected sample of 
a community, a State, or the Nation have pro- 
vided epidemiological data on coronary heart 
disease. An appraisal of heart disease mor- 
bidit}’’ derived from the National Health Sur- 
vey of 1935-36 was made by Collins (25) in 
1949. More recently, findings have been re- 
ported based on morbidity surveys conducted 
in Hunterdon County, N. J. {24], Baltimoi-e, 
Md. (25), and the State of California (25). 
All of these reports generally agree on the un- 
certain validity of the computed prevalence 
rates for such chronic diseases as coronary heart 
disease. Incidence rates derived from data ob- 
tained in household surveys are even more 
tenuous. 

Comparisons of coronary heart disease prev- 
alence as measured by household interviews 
and clinical examinations indicate that the in- 
terview data provide minimum estimates. It 
would also appear that the reported prevalence 
rates for various subgroups of the surveyed 
population are subject to varying correction 
factors of uncertain magnitude. 

Despite these limitations, valuable demo- 
graphic and epidemiological data are byprod- 
ucts of household morbidity surveys. Esti- 
mates are obtained of ecologic characteristics 
not otherwise available. Such data are useful 
in assessing concurrent data from morbidity re- 
porting projects, and hospital and mortality 
studies of the same community. The survey 


may also supply rosters of individuals pre- 
siunably free of coronaiy heart disease. These 
randomly selected Iversons can serve as controls 
for study patients identified by other study 
methods. 

Morhklity Repovtuig 

Ideally, voluntary reporting by physicians 
of all new cases of coronary heart disease as 
they are diagnosed provides the cheapest and 
most direct approach for acquiring data on in- 
cidence. In an appeal in 1030 for voluntary 
reporting by New York State physicians of cer- 
tain facts relating to heart clisease. Dr. J. V. 
DePorte, of the New York State Department 
of Health, said, ‘Tn this day, wlien the immu- 
tability of even chemical elements is no longer 
an axiom, tire rigid grouping of diseases into 
communicable and noncommunicable seems to 
be altogether artificial. ... A group of dis- 
eases which incapacitate about 300,000 persons 
in the State is certainly a matter that cannot 
be excluded from the field of legitimate public 
health activities by the mere fiat of our indi- 
vidualistic tradition (27).” No action was 
ever taken on his proposal. 

In 1956, Dr. P. D. "White called attention to 
the inci’eased collaboration between the epi- 
demiologist, tlie cardiologist, and the family 
doctor as illustrated by their participation in 
an epidemiological survey of coronary heart 
disease in the Grand Forks, N. Dak., area (25). 
During this survey all physicians in the area 
notified a central committee of each new case 
of coronary heart disease diagnosed. The re- 
ports were supplemented by a household survey 
giving descriptive data of the population in 
terms of ethnic background, diet, exercise, 
habits, stress, smoking habits, and other char- 
acteristics. Rosters of the survej'ed group are 
matched against cases of coronary heart disease 
reported and act as controls in followup studies 
of both groups. A similarly organized study 
started in January 1956 iir Middlesex County, 
Conn. 

Despite this aird other evidence of increased 
community and physician interest in coronary 
heart disease, it does not appear likely that 
voluntary reporting is a practical approach in 
many localities. 

More realistic perhaps is the use of this up- 
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proaxili to detei'jTiiiie tliB inoidBiice of coronary 
lieart disease among more circvimscribed 
groups. Valuable ecologic data can be assem- 
bled, for example, on persons covered by com- 
prehensive medical care pr-ograms where both 
physician services and medical records are 
integi’ated. 

Longitudinal Studies 

In prospective or followup studies of coro- 
nary heart disease, a cohort of the general 
poj>ulation, considered to be free of the disease, 
is observed over a long period of time to deter- 
mine the natural history of the disease process. 
Information is sought on signs or symptoms 
considered to be precursors to clinical manh 
festations of the disease. The incidence of con- 
ditions can be related to multiple charactex'is- 
tics of the study population which are ascer- 
tained by interview, medical examination, or 
diagnostic tests. Px'ognosis can be measui’ed in 
terms of progression of clinical signs ajxd symp- 
toms with reference to the charactex'istics of 
each case. In a longitudinal study, provision 
can also be made after the study has started to 
inti’oduce a new study vai-iable meriting inves- 
tigation. 

The major limitations of longitudinal studies 
are: (a) teclmical difEculties in organizing the 
study and high costs over the long period re- 
quired for data collection,* {&) attrition of the 
study group due to noncooperation or move- 
ment out of the study area; (a) change of ob- 
servers throughout the course of the study ; and 
(d) changes in the normal living patterns of 
the study subjects when they are conscious of 
the existence of precursors to clinical coronary 
heax't disease. 

The first two limitations lead to the question 
of how to select the study population. Should 
the study gi’oup be a sample of the general 
population? Or should the study group in- 
clude all or a sample of a specially constituted 
group? Obviously, study of the general pop- 
ulation permits more valid generalization. 
However, studies of specially constituted 
o-roups, such as industrial employees. Veterans 
4.cIministration beneficiaries, and paiticipauts 
of pension, disability, or health insurance 
plans, have the advantages of lower attrition 
rates 'and greater cooperation of the study 


group. Moreover, study costs are appivcUhlv 
lowei', since medical and laboratory fneiJirk 
are available and medical I’ecords are geaerallv 
maintained for other medical care purposes. 

IVliiJe selection factors may be present wltli 
such variables as age, sex, race, activity stam, 
and income, the observed experience of selected 
groups can be adjusted by available bioiaeuk 
techniques. In this connection, approximately 
the same average amiual incidence of coronary 
heart disease, T per 1,000, was observed ainong 
male civil service employees in the age group 
40-5i in Albany, JT. Y. (£^), and in Los M- 
geles, Oalif, (30) , as was found in a sample 
of the total male residents of Framiiigliam, 
Mass. (31) , in the same age group. 

Selected Patient Oohorts 

Coronary heart disease patients, or persons 
having a disease believed to be synergistic in 
the pathogenesis of henrt disease, provide spe- 
cial cohorts for ecologic study. Ideally, these 
study groups should be scientifically selected 
from the general imiverse of patients with the 
disease. Practical considerations, however, 
commonly lead to a decision to select hospital- 
ized patients or outpatients as a study unit. 

How representative such a group is of the 
general class of patients from which it is drawn 
and the methodology' of the study plan are con- 
cerns of the statistician. The restrictions on 
the interpretation of findings and the proce- 
dures necessary to avoid either erroneous or 
spurious statistical associations have already 
been described by Berkson (33), Ivraus (33), 
Lilienfeld (34.), and Moore (do'). With prop- 
er concern for the study design, patient co- 
horts furnish excellejit case material for the 
study of metabolic defects and specific environ- 
mental influences as they relate to the incidence 
of coronary heart disease. 

Eetrospective study of coronary iieart dis- 
ease cases generally consists of inquiry into 
their medical liistory for suspected untecedcut 
events. Comparison with similar data from 
a control population provides an indirect meth- 
od for estimating differential incidence rates. 
However, wlieu hospitalized patients are u^ed 
as the study group, the validity of procedures 
for estimating relative risks (.>6) is dependent 
on the degi-ee to which the hospital patients 
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and the selected controls are representative of 
these same groups in the general population. 

Generally speaking, the longitudinal rather 
than the indirect approach is recommended for 
the study of diseases -with relatively high inci- 
dence. While the total incidence of coronary 
heart disease is considered to be sufficiently 
high for longitudinal studies, the incidence 
among adults under 40 years of age has been 
found to be so low that the use of the retrospec- 
tive approach is suggested for this age group. 
The study of coronary heart disease among 
these young adults, particularly those without 
evidence of hypercholesterolemia, hyperten- 
sion, or diabetes, is of special ecologic interest. 
This group of patients represents an acceler- 
ated form of atherosclerosis. 

“Recovered” coromiy heart disease patients 
also serve as cohorts for prospective studies 
to evaluate the effectiveness of control or pro- 
phylactic measures in preventing recurrent at- 
tacks. These exploratory studies may provide 
an understanding of at least one of the com- 
ponents of the causative complex. The advan- 
tages of using a cohort of patients instead of 
a sample of the general popiilation are fairly 
obvious. 

Prospective, longitudinal studies of individ- 
uals considered to be particularly susceptible 
to coronary heart disease, such as diabetics and 
hypertensives, should also be pursued more in- 
tensively than in the past. The size of such 
cohorts need not be as large as those for longi- 
tudinal studies of the general population since 
the expected differential incidence rates are 
higher. Moreover, longitudinal studies of 
these patient groups may possibly suffer from 
less attrition because of greater interest in their 
disease. Determination of the environmental 
factors which trigger sjunptomatology among 
these highly susceptible mdividuals would add 
significantly to our imderstanding of the ecol- 
ogy of the disease. 

Summary 

Public health authorities, who are confronted 
with the task of reducing the incideirce of 
coronary heart disease, must base their policies 
and programs on knowledge of the causes. A 
review of ecologic factors indicates that fu- 


ture preventive programs will probably be re- 
lated to the control of the causes of coronaiy 
atheroma and of the environmental influences 
which accelerate atheromatous depositions and 
coronary thrombosis. 

Epidemiological data are needed to define the 
differential incidence of the disease among per- 
sons with different characteristics and living 
under different environmental conditions. Such 
data, when added to pertinent knowledge de- 
rived from clinical sources, animal experimen- 
tation, and laboratory sciences, will eventually 
enable the medical ecologist to synthesize a pat- 
tern of the multiple causative factors involved. 

From this review it is evident that no one 
all-encompassing field study is likely to settle 
the epidemiology of coronary heart disease. 
Significant evidence on causation can be derived 
from one approach which is not within the 
capabilities of another. However, because of 
the short supply of technicians needed for epi- 
demiological research, it is necessary to proceed 
piecemeal in order to fill the important gaps 
in our knowledge. 

Hypotheses should be intensively investi- 
gated by the most rigorous epidemiological 
method available, despite known limitations in 
Our ability to generalize from the findings. 
This recommendation does not imply indiscrim- 
inate collection of information nor disregard 

. o 

for the principles of validity and reliability. 

Three approaches are suggested for future 
epidemiological studies of coronary heart 
disease : 

1. Soutine reporting for a limited time pe- 
riod of initial manifestations of coronary heart 
disease among adult populations whenever 
practicable. 

2. Longitudinal studies of selected groups 
whose physical, physiological, and psychologi- 
cal characteristics are determined at the begin- 
ning of the observation period. 

3. Setrospective and prospective studies of' 
patient populations to determine the relation- 
ship between underlying metabolic defects and 
environmental influences and the incidence of 
Coronary heart disease. 

Heferences 

(J) Atnertcaii Heart Association; Conference on 
Epidemiology of Atljerosclerosis and Hyper- 


Vol. 73, No. -1, April 1938 


319 



proacli to detei'inine tho incidence of coronary 
heart disease among more circumscribed 
groups. Valuable ecologio data can be assem- 
bled, for example, on. persons covered by com- 
prehensive medical eat’e programs where both 
physician services and medical records are 
integvated. 

Longitudinal Btiidies 

In prospective or followup studies of coro- 
nary heart disease, a cohort of tiiie general 
population, considered to be free of the disease, 
is observed over a long period of time to deter- 
mine the natural history of the disease process. 
Information is sought on signs or symptoms 
considered to be precursors to clinical mani- 
festations of the disease. The incidence of con- 
ditions can be related to multiple characteris- 
tics of the study population which are ascer- 
tained by interview, medicai examination, or 
diagnostic tests. Prognosis can be meastu-ed in 
terms of progression of clinical signs and symp- 
toms witli reference to the characteristics of 
each case. In a longitudinal study, provision 
can also be made after the study has started to 
introduce a new study variable meriting inves- 
tigation. 

The major limitations of longitudinal studies 
are ; (a) technical difiScuIties in organizing the 
study and high costs over the long period in- 
quired for data collection; (b) attrition of the 
study group due to noncooperation or move- 
ment out of the study area; (c) change of ob- 
server’s tlirougliout the course of the study; and 
(d) changes in the normal living pattei-ns of 
the study subjects when they are conscious of 
tlie existence of precursoi's to clinical coronary 
heart disease. 

The first two limitations lead to the question 
of how to select the study population. Should 
the study group he a sample of the general 
population? Or should the study group in- 
clude all or a sample of a specially constituted 
vroup ? Obviously^ study of tlie genei-al pop- 
ulation permits more valid generalization. 
However, studies of specially constituted 
oroups, such as industrial employees, Veterans 
‘Administration beneficiaries, and paiticipants 
of pension, disability, or health insurance 
plans, have the advantages of lower attrition 
rates and greater cooperation of the study 
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group. Moreover, study costs are apprycialh 
lowei', since medical and laboratory facility 
are available and medical records are generalh 
maintained for other medical care purpose;. 

Vniile selection factors may he presenc nith 
such variables as age, se.Y, race, activity status, 
and income, the observed experience of selectri 
groups can be adjusted by available biometrie 
techniques. In this connection, approxiniateiy 
the same average annual incidence of coronary 
liearfc disease, 7 per 1,000, was observed amoBg 
male civil service employees in the age group 
40-51 in Albany, N. Y. (2P), and in Los Aa- 
geles, Calif. (SO), as was found in a sample 
of the total male residents of TramingliaiH, 
AXass. (dJ)f in the same age group. 

Selected Patient Cohorts 
Coronary heart disease patients, or pcisons 
having a disease believed to be synergistic in 
tlie pathogenesis of heai-t disease, provide spe- 
cial coJiorts for ecologic study. Ideally, then; 
study groups should be scientifically selech’d 
from the general universe of patients witli the 
disease. Practical considerations, however, 
commonly lead to » decision to select hospital- 
ized patients or outpatients as a study unit. 

How representative such a group is of t!i« 
general class of patients from whicli it is draim 
and the methodolog)" of the study plan are con- 
cerns of the statistician. The restrictions on 
the interpi'etation of findings and the proce- 
dures necessary to avoid either erroneous or 
spurious statistical associations h.ave alread) 
been described by Berkson (^5), Kraus (dd}i 
Lilienfeld (S4}, and ilfoore (dd). With prop- 
er concern for the study design, i,atient co- 
horts furnish excellent case material for th*! 
study of metabolic defects and specific environ- 
mental influences as they relate to the incidence 
of coronaiy heart disease. 

Eeti-ospective study of coronary heart dis- 
ease cases generally consists of inquiry info 
their medical history for suspected antecedent 
events. Comparison with similar data from 
a control population provides an indirect meth- 
od for estimating differential incidence rates. 
However, when hospitalized patients are used 
as the study group, the validity of procedures 
for estimating relative riste {3(1) is dependent 
on the degree to whicii the hospital patients 

puttie Jh'jiliti Itepueti 



(3 5) liUieufeld, A. >1,; Ki)UU'mioU)gk".il metUoils and 
inferences in studies of uouinfectious diseases. 
Pub. Health Eep. 72: 51-60, January 1057. 

(35) Moore, P. E.; Problems in selection of universe 
for study of chronic ilines.s. Milbank Jfein. 
Fund Quart. 31: 212-240, July 1953. 

(33) Cornfield, J.; Method of estimating comparative 
rates from clinical data. Applications to can- 
cer of lung, breast, and cervix. J. Xat. Cancer 
Inst. 11; 1269-1275, June 1051, 

Some Observations 
on the Epidemiology 
of Heart Disease 

TAVIA GORDON 

C ERTAINLY, the problems in studying 
heart disease are complex and difficult. To 
discuss them in detail is obviously impossible 
here. I ^Yill therefore confine myself to a few 
simple observations. 

The first is that the study of heart disease 
is to a considerable degree still a study of 
deaths. All too often the first indication we 
liai'e that a person's coronary artery isn’t all 
it ought to be is when be dies. The final evalua- 
tion of an attack of coronary artery disease 
requires an analysis of changes in the coronary 
artery and this can be done only by autopsy. 
There is no equivalent to the biopsy in the ttudy 
of heart disease. 

Tlie second observation is that we must make 
a distinction between the age group under (55 
and the age group over 65 years. "When we 
speak of the alarming increase in heart disease 
in this country we are referring to the rise in 
mortality among white men aged 45-64. lYlien 
we speak of the difficulties of diagnosis we are 
referring primarily to events after age 65 and 
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secondarily to events among middle-aged wom- 
en, which are apt to be equivocal. 

The study of heart disease among old people 
is really for the future. I doubt whether medical 
science is far enough advanced at present to 
adequately describe the complexity of chronic 
illness at advanced ages. ^ledical pathology 
is certainly of little help. Usually, the patho- 
logist’s report clearly indicates that the person 
was extensively diseased ; the wonder is that he 
lived as long as he did; but it is difficult to 
delimit from the multiplicity of defects prc.spnt 
any specific, well-defined etiology. Nor is the 
clinical picture much more help. As has been 
pointed out, all the organ systems fail at 
death — the lungs, the liver, the kidneys, aird 
so forth, as well as the heart — but in the absence 
of a clear-cut etiology the failure of the heart 
will tend to dominate the picture. If, however, 
we confine our attention to the study of coro- 
nary artery disease among middle-aged men I 
think we are in a good position to tag our cases 
and to investigate the epidemiology of the 
disease. 

Unfortunately, vital statistics has gotten 
itself into a dilemma in the reporting of deaths 
among older people. If a doctor, faced Avith a 
complex and poorly defined pathology, reports 
a death as due to ‘‘old age,"’ the local registrar 
will in all likelihood request a more definite 
cause of death. Any student of medical ecology 
Imows what happens next. After a while the 
doctor starts giving definite answers even when 
lie has only the vaguest notion of the cause of 
death. And then, of course, the vital statisti- 
cian becomes understandably skeptical about 
the reporting of cause of death. 

This skepticism about the reporting of cause 
of death, ivliich is practically an occupational 
disease of Autal statisticians, seems to me gross!}'' 
exaggerated. I think much of it ivould evapo- 
rate if the skeptics ever attempted to reassign 
the deaths attributed to heart disease. There 
are just too many of them. Either they rep- 
resent a substantial reality or some otlier dis- 
eases represent a public health problem of much 
greater magnitude than anyone has previously 
suggested. 

It must be granted that the difficulties in the 
reported death statistics arc considerable, but 
few of tliem can be resolved by contemplation. 
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easier. About all you can do that is worth 
doing is to find out as much about the nonre- 
spondent group as possible. Prospective stud- 
ies have some advantages in this regard, be- 
cause there is a reasonable expectation that 
after a group has been followed for a time the 
initial bias will tend to diminish, but there is 
no gainsaying that reliable estimates of the 
prevalence of cardiovascular conditions in the 
general population are going to be hard to 
come by. 

Unfortunately, the morbidity survey, which 
has proved useful in getting prevalence data 
for many diseases, has not worked out very well 
for the chronic diseases in general or for heart 
disease in particular. Contrary to some im- 


pressions it is neither cheap nor easy. Wliat is 
worse it is exceedingly ineffective in identify- 
ing persons who would be considered to have 
heart disease on the basis of a careful clinical 
examination. No one will dispute that all 
available epidemiological techniques ought to 
be considered for the study of heart disease, 
but there is little advantage in dispersing our 
substance in a search for shortcuts. This is a 
real hazard : “We are all impatient for answers 
to our questions about heart disease, and the 
routine clinical devices for accmnulating perti- 
nent epidemiological information are painfully 
slow and laborious. But here, as elsewhere, the 
slow and careful way may yet prove the 
quickest. 


Shaw Promoted to Assistant Surgeon General 

Dr. James R. Shaw, chief of the Public Health Service’s 
Division of Indian Health, has been promoted to the grade 
of Assistant Surgeon General. 

When the Public Health Service took over the Indian 
health program from the Department of the Interior in 
1955, Dr. Shaw was made chief of the newly created Di- 
vision of Indian Health. In that capacity, Dr. Shaw is 
responsible for the administration of medical and public 
health services for approximately 380,000 American 
Indians and natives of Alaska. 

A career officer of the Public Health Service, Dr. Shaw has been commis- 
sioned since 1938. After assignments in Public Health Service hospitals and 
the U. S. Coast Guard, he became medical officer in charge of the U. S. Marine 
Hospital, Detroit, in 1949, In 1952 he was named chief of the Service’s 
Division of Hospitals and served in that post until he began his duties in 
Indian health in 1953 with the Department of the Interior. 
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In particular, rules of internal consistency for 
mortality statistics seem to me Tery slippery. 
If the mortality sex ratio is high among the 
white population and low among the JsTegro 
population, it may be simply that the death 
rate for arteriosclerotic heart disease is higher 
among Jlegro women than among white. We 
know that serious arteriosclerotic heart disease 
is very uncommon among middle-aged women 
mdess they have diabetes or some similar meta- 
bolic defect. Conceivably such conditions are 
more common among Negro women than white. 
Mortality statistics certainly suggest that. 
Similarly, mortality sex ratios for arterioscle- 
rotic heart disease are much lower in some coun- 
tries than they are here. Does that mean those 
countries are reporting some other disease ? Or 
does it mean that there is a real difference in 
the balance of factors controlling the appear- 
ance of the disease? The suggestion of Ed- 
ward A. Lew of the Metropolitan Life Insur- 
ance Co. that there is a strong environmental 
component in the sex differentials for arterio- 
sclerotic lieart disease seems well taken. I 
think it is also true that there is an environ- 
mental component in tlie age differentials for 
this disease. 

The question of what factors are involved 
in the development of coronary arteiy disease, 
which is the question that epidemiological stud- 
ies in this field are concerned witli, is a veiy 
vexed one. Numerous factors liave been impli- 
cated, with or without evidence, but none of the 
really important issues has yet been settled. 
This is not peculiar to heart disease, however. 
All diseases may be said to involve a complex 
interrelation of factors, but the use of a simpli- 
fied approach still has an obvious utility in the 
investigation of these factors. It is certainly 
not necessaxy that all of the critical factors be 
recognized or imdei'stood for a disease to be con- 
trolled, and it is conceivable that one or another 
of tlxe presently considered factors may pi’ovide 
the key to the control of heart disease. Perhaps 
diet will prove to be that critical factoi-. Cei-- 
tainly, there is an increasing weight of evidence 
suggesting this possibility. 

Unfortunately, it has become increasingly 
difficult to make epidemiological studies of diet 
in the Amei'ican population. More and more 
people are dieting, think they are dieting, or 


think they ought to be dieting, and .as a itiulr : 
their account of what they eat is apt to be con- t 

fused and unreliable. In such circumstances | 

the controlled nutrition experiments become i 
more and more critical for our uuderstandiim • 
of the I’ole of diet. Currently, such expedmeats ' 
most frequently take the followiug form; some 
factor or factors, usually the kind of fat, are 
manipulated within a more or less caiefully 
controlled regimen, while the remaiucler of the 
diet is kept the same or adjusted to maintain 
a constant caloric intake. The effect of this is 
measured by some index — total cholesterol or 
some other serum lipid, usually, since tliere is 
some evidence that the serum lipids are asso- 
ciated ill a rough way with the risk of oveit 
coronary artery disease. 

In this kind of investigation the statistician 
can be of considerable assistance in designing 
economical inquiries and rationalizing tlieir 
residts. The usual result of these experiments 
is that the index goes up and down as tlie diet 
is altered, but there are no clear-cut criteria for 
deciding when the effect of one regimen has 
given way to the effect of another or (pid 
anotlier way) when we have reached an inde.\' 
level characteristic of a specified regimen. 
How do you decide when you have reached a 
steady state and when do you decide that tins 
steady state is not transitory? Furthermore, 
there are individual diffei’ences in response, 
and while these are no doubt very important 
they are difficult to evaluate. At the moment 
this is a veiy coxnplex but a very promising 
ai-ea of i-esearch. 

Investigation of other factoi’S in heart ai=- 
ease epidemiology can, at this stage, still be 
undertaken by field studies. Tlie most serioua 
problem in such studies is the low level of le- 
sponse. You are lucky to get two-thirds of 
any reasonable sample you select to particip.d^ 
in your study. No one seems to have turned 
up a way of improving the situation. Going 
to special groups, instead of to a general popu- 
lation sample, does not seem to help. Captive 
populations are much less cooperative tlnin 
might be expected. 

Tlie problems of bias arising from nonre- 
sponse are certainly serious; and admitting 
them, unfortimately, does not make them an}’ 
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ditioHS of life us an essential part of the TJiiited 
Nations system. 

Twin Contrasts 

Hours could be spent in elaboration and illus- 
tration of any one of these points. I particu- 
larly wish to discuss some aspects of the last 
point — the basic importance of the World 
Health Organization in raising health levels 
and creating more stable conditions of life. 

Today, we face staggering contrasts,. In a 
few short decades, a minority of mankind, 
mostly in North xS.merica and Western Europe, 
have almost conquered major communicable 
disease and have prolonged the span of life so 
that now the problems and diseases of old age 
loom large before us. xVt this very same time, 
one-seventh of jnankiud suffer from trachoma, 
perhiips one-quarter are infested with intes- 
tinal parasites; one-tenth still suffer from 
malaria each year ; the dysenteries, often fatal, 
especially in young children, are too prevalent 
for calculation. 

This type of contrast symbolizes, in the field 
of health, the vast gap wliich separates the 
conditions of life in economically developed 
couirtries from those in the rest of the world. 
The medical science and the technology now 
exist to conquer these diseases, yet for only a 
minority of mankind have they been trulj'' con- 
quered. For the first time, peoples in nearly 
all economically underdeveloped areas are 
acutely aware that, for some, ill health is not 
a normal condition of life and, furthermore, 
that it need not be. 

But there is another contrast. On the one 
hand, there is around tlie world an insistent 
demand for health. Consequently, the nations, 
working cooperatively through the World 
Health Organization, are beginning to be really 
successful in the mass applications of the re- 
cently developed modern knowledge of the 
mean.s to health. These applications are ways 
to the kind of life where human potentialities 
can be realized; W'here hunger, disease, and 
ignorance do not drag man down in his ascent 
from levels of animal existence. Yet at this 
very same time, man has made vaulting strides, 
terrifyingly rapid, in developing the means of 
mass destruction. These a re means which, wheji 


vcrongly used, can serve the passions of hate, 
fear, and the lust to dominate. 

These twin contrasts— between conditions of 
life for a minority of mankind and for a ma- 
jority and between the technology of human 
w'elfare and the technology of destruction— -de- 
fine, in my opinion, the context in which we 
must now view the importance of the World 
Health Organization to Americans and to the 
world. The technical means to health and tlie 
organizational means by wdiich nations cooper- 
ate to realize health fully form a priceless 
counterpoise to help balance these contrasts. 

Areas of Common Interest 

Tiiirteen years ago, the 73d annual meet- 
ing of the American Public Health Association 
heard an unusual address. Two j^ears before 
the International Health Confereirce, it de- 
fined forcefully and incisively the basic mean- 
ing and value of an organization such as WHO. 
As so often in the evolution of public health 
programs, national or international, the 
Rockefeller Foimdation, in the form of this 
address by its toil official, seemed to be lighting 
a ])ath for others to follow. In speaking on 
public health as an international problem. 
Dr. Raymond B. Fosdick, then president of the 
Foundation, declared : 

“The commimitj'- of nations has got to have 
a kind of intellectual and spiritual integration 
before it can be absolutely sure that the forces 
of violence are under control. Consequently 
there must be developed for international life 
new areas and techniques of cooperative ac- 
tion. . . . We need rallying points of unity, 
centers aroimd which men of dift’ei’ing cultures 
and faiths can combine, defined fields of need 
or goals of effort in which by pooling its brains 
and resources the human race can add to its 
own well-being. . . Dr. Fosdick saw hope 
only “as we begin to build, brick by brick, in 
these areas of common interest where cooper- 
ation is possible and the results are of benefit 
to all. . . .” 

Public health, he said, can be an important 
area of common interest, a rallying point of 
unity. This is my view, and I believe it was 
the view of the health experts directly respon- 
sible for founding the World Health Organiza- 
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The Importance of WHO to Americans 

SURGEON GENERAL LEROY E. BURNEY 


T AM GRATEFUL to the J^ational Citizens 
1 Committee for the World fleulth Organ- 
iziitiou for the opportunity to say sometliing 
today about the importance of the World 
Healtli Organization to Americans, re- 
marks liere ivill be rather in the nature of a 
personal statement — the impressions and I’e- 
Sections of one 'who is a relative nevcomer to 
active association with WHO. Of course, my 
belief that WHO is important existed even 
before my first attendance at a World Health 
Assembly, the Eighth, held in the colorful set- 
ting of Mexico City in 1955. This conviction 
was accentuated bj'^ attendance in 1957 at the 
Tenth World Health Assembly in Geneva, the 
headquarters of the Organization. At this 
Asseinbljq I had the privilege of heading the 
United States delegation. Having to exercise 
responsibility during tlie Assembty for the ef- 
fective and proper presentation of United 
States AUCAVS is one of the best Avays of neces- 
sitating a clear hard look at WHO programs 
and policies. 

I did not find sucli a look disappointing. 
The World Health Assembly is genuine^ an 
impressive meeting. The delegates, represent- 
ing most of the countries of the Avorld, giA-e 
serious consideration to the Avorld's pressing 
health needs and Iioav they can be met, resulting 
in tangible decisions directly affecting the 
health of millions of human beings such as the 
decision to drive for eradication of malaria 
from the Avorld. The Assembly provides 
unique opportunity to exchange vieAA-s and to 


This is the keynote address given at the annual meet- 
ing of the National Citizens Committee for the 
World Health Organization, Hotel Cleveland, Cleve- 
land, Ohio, November 13, 1957. 


establish friendly relations AA'itli flie liealth 
leaders of other nations. This is the e.sseiice of 
communication — both more ready interoliaiii’e 
of technical information and more inteniatioiiul 
understanding, Avhich basically is inuierstaml- 
ing betAveen individuals. A further develop- 
me}it of tile ties betAveen Americans and heahh 
leaders in other countries is one among inaiiy 
reasons why I am delighted that the Asseiubly 
in iMay 1958 Avill be held in the United State?. 

Any realistic accounting of the benefits Avhicli 
Americans derive from United States member- 
ship in, and siqoport for, WHO must include 
the folloAA'ing: 

• Protection against imi^ortation of disease 
through almost iniiA'ersal application of the 
Intel-national Sanitary (quarantine) Regula- 
tions. 

• Protection of the health of United States 
citizens traveling abroad through these (|UiU’;ui- 
tine measures and through control of diseases 
at their source. 

• Stimulation of markets for United State.? 
products and loAvei-ing of prices of Lnited 
States imports through reduction of the enor- 
mous drag of disease on economic protluctivitA 
in many parts of the Avorld. 

• Ztlaking aA-ailable to the United State.?, foi 
application here, the latest health and medi- 
cal adAmnces in otJier parts of the Avorld. 

• WHO stimulation and correlation of such 
technical advances and of research. 

• Friendsliip for, and in nnuiy cases direct 
acquaintance Avith, the United States among 
health leadei-s— leaders AA’ho are often influen- 
tial in their own countries outside tJie field of 
health. 

• IWIO leadership in helping couutneS 
raise healtli levels and create more .■,tablc con- 
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and tecliniques of cooperation which have 
proved so rewarding here — tecliniques of a 
free society. 

These tecliniques of cooperation, indeed, in- 
volve not only WHO and national govern- 
ments, but extend through them to a multitude 
of health experts and institutions within coun- 
tries. The WHO Influenza Study Program is 
an example of great current interest. In this 
program, WHO has brought about organized 
cooperation between laboratories in many 
countries, which collect, study, and report on 
influenza virus strains. lYHO gives small 
grants to a World Influenza Center in London 
and to the International Influenza Center for 
the Americas, operated by the Public Health 
Service in Atlanta, Ga., as focal points in this 
program. In the United States alone, 60 dif- 
ferent laboratories cooperate. 

Through the program, which also includes 
the essential participation of a WHO panel of 
experts around the world, there is constant 
worldwide watch on the appearance and spread 
of influenza epidemics and rapid identification 
of responsible strains. Owing in part to this 
WHO Influenza Study Program, we in the 
United States were alerted to the 1957 epidemic 
and were able to prepare for the invasion of 
the new strain through production of a protec- 
tive vaccine. 

The world, while now so interdependent, is 
still a large place. WHO makes use of a de- 
centralized regional structure to an extent 
unique in international organization. I believe 
that this decentralization has considerably 
strengthened WHO as an instrument througli 
which nations cooperate for health. Through 
the regional offices and regional committees, 
WHO is brought closer to the needs and 
governments of member countries, and they 
closer to IVHO. When I recently attended the 
meeting in Hong Ivong of the WHO Regional 
Committee for the Western Pacific, it was clear 
that the health leaders of that part of the world 
and the WHO staff are good friends and ■work 
closely together in defining ireeds and planning 
programs in health. 

iloreovei*, the decentralized regional struc- 
ture makes possible more flexibility and ex- 
perimentation in the WHO programs. An ex- 
ample of a worthwhile experiment is the es- 


tablislnnent of the Institute for Nutrition of 
Central America and Panama. Under the 
aegis of the Pan American Sanitai’y Bureau, 
the WHO Regional Office for the Americas, and 
supported largely by the Central American 
republics, this institute has attained a world- 
wide influence in nutrition. 

Comparisorr with our own national experi- 
ence, then, shows that WHO and the nations 
are evolving a pattern of cooperation along lines 
to which all Americans can wholeheartedly 
subscribe. In its sphere, lYHO is becoming a 
“rallying point of unity.” With the clearly 
defined need and goal of health in mind, men 
and nations of differing cultures and faiths are 
combining their efforts. 

During the past year, some of the Soviet 
group of countries have resumed active member- 
ship in WHO. Even without their participa- 
tion, WHO has already accomplished a great 
deal. The eventual character of renewed active 
membership by these countries remains to be 
seen. If, in the long haul, it turns out to be a 
real working together with other nations for 
health, this would considerably enhance the sig- 
nificance of "WHO, as a pattern of cooperative 
action, applying the technology of human ivel- 
fare. In such circumstances, the World Health 
Orgairization and associated international tech- 
nical agencies might, given time, contribute 
more than we realize to bringing the forces of 
conflict into balance. It is our hope, and our 
imperative need, that this will be so. 

Epilogue 

I have given you some of the I'eflections of a 
relative newcomer to active concern with WHO 
affairs. After these reflections had been put 
on paper, I listened the other night to the 
President's address to the Nation on science 
in national security. In concluding his addi’ess, 
^Ir* Eisenliower referred to the peaceful uses 
of science, naming specifically the contribu- 
tions of science to healing as one of the most 
important products of the conquest of nature’s 
secrets. Speaking for us all, he said that we 
will never cease to work for the day when the 
scientist can give his full attention, not to 
human destruction, but to human happiness 
and fulfillment, ily theme today has been that 
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tiou. All nations ^vant health, and no nation 
in the process of gaining health takes it from 
another — rather, thereby, it helps to advance 
health eveiywhere. 

This notable address listed activities which 
a new international health agency might profit- 
ably pursue. It is impressive for me, and hope- 
ful, that the list was an accurate preview of 
WHO’s present far-reaching activities: a 
worldwide epidemic intelligence system; the 
standardization of biological products; the or- 
ganized exchange of public health personnel to 
broaden the technical outlook and stimulate the 
imagination of health officers; the supple- 
mentation of public health activity in countries 
where it is inadequate; the development of 
minimum standards of acceptable public healtli 
work that can be applied on a worldwide basis; 
the creatioir of expert committees and mter- 
national conferences on special subjects. 

These are all activities which, among others, 
WHO has inherited or initiated, expanded, and 
made markedly successful in 10 years. They 
represent the oi'ganized cooperative application, 
worldwide, of the swiftly developing modern 
technology of health — tangible interrelated 
action by most countries in the interests of all. 

In September 1957, 1 had the oijportunity to 
see for myself some of the progress in health 
being made in countries iir the Pacific and 
Asian areas. I found fundamental changes 
taking place in these countries, iilany of them, 
for example, are establishing spreading net- 
works of rural heahh centere, which are the 
basic units of public health protection in that 
part of the world. During m3' all-too-short 
visit to that hospitable country, the Philip- 
pines, I saw several such ceirters. These rural 
centers, built largely by the efforts of the people 
in the villages, ar-e so impressive that I con- 
fessed to my hosts that they are even better 
than many of our own here in the United 
States. 

It is evident that in health most of the 
nations have indeed fomid an area of common 
interest. They have begun to build, brick by 
brick, expanding the techniques of cooperative 
action. In the context of today's world, this 
process, associated with international coopera- 
tion in other fields, such as education and agri- 
culture, holds out hope. It is lessening, though 
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slowly, the stark contrast in conditions of life; 
it is demonstrating incentive and abilitv jo 
ftpply science for man’s common benefit. 

In viewing this essential value of the work- 
ing of WTIO, I have noticed how familiarma.ny 
of WHO’s teclmiques and modes of operation 
seem to be. Almost my whole professional life 
has been spent in the area of domestic inter- 
governmental health relations within tlie 
United States — as a State health official, work- 
ing in cooperative relationships with Federal 
agencies, with other States, and with local and 
voluntary agencies; and as a Public Health 
Service official, in cooperative relationship pri- 
marity with the States, and with the same wide 
range of other organizations. 

Tlirough these eS'ective working relations, 
we have built in tlie United States a true com- 
munity of health effort. 

On the plane of international intergovern- 
mental health relations — the relations between 
WHO and member countries — the same trends 
are evolving. WHO’s interrelationships witii 
member countries seem familiar because, on re- 
flection, they are in many respects quite similar 
to our relationsliips in technical matters be- 
tween Federal and State liealtli agencies. 
IIHIO’s relationships with other United Na- 
tions sp^ecialized agencies and international 
voluntary organizations also remind me of our 
patterns of cooperation. 

Techniques of a Free Society 

The member nations of IITIO are, of couite, 
independent countries. Even tliougli this is 
true, the pattern of technical relationships 
established between WHO and these countries 
contains the following elements which have a 
familiar ring to us. 

WHO provides e.\-pert consultation and as- 
sistairce to member irations. It develop^ an 
demonstrates public health nretlrods which are 
new, or new to the nations concciiied. It sfrrii 
ulates cooperative action among nations on 
problems reiiuiring sucli action. And in an 
nual regional and worldwide meetings, the 
ei'olvin" liealtli needs and tlie future shape of 
health “programs are determineiL Through 
WHO the nations are succeeding in building 
on a world scale many of the interreiafionsfiips 
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Arthropod-Borne Encephalitis in 1956 

E. RUSSELL ALEXANDER, M.D., and WALTER A. MURRAY, JR., M.D. 


D uring 1956, the prevalence of arthropod- 
horne encephalitis varied considerably in 
the United States. Eastern equine encephalitis 
(EEE) returned in a small outbreak of human 
cases in southeastern Massachusetts, where 12 
cases occurred, 8 of them fatal. Although the 
disease was widespread among horses and 
pheasants all along the Atlantic and Gulf 
Coasts from I^Iassachusetts to Louisiana, only 
3 other human cases were reported — 2 from 
hlaryland and 1 from Delaware. Westerir 
equine encephalitis (WEE) affected man and 
horses in a sporadic and sparse fashion over 
the western half of the country. St. Louis en- 
cephalitis (SLE) was the largest disease prob- 
lem; there were several small foci in the West, 
with a large epidemic focus in the high plains 
of Texas, and an urban epidemic in Louisville, 
Ky., accounting for the majority of the cases. 

The incidence of acute infectious encephalitis 
in man is reported routinely to the National 
Office of Vital Statistics, Public Health Service, 
by all States on a weekly basis. Because of the 
different criteria used by reporting States, this 
composite category embraces a crude collection 
of diseases of central nervous system infections 
including the arthropod-borne encephalitis 
group. The 1956 total of 2,624 cases listed ac- 
cording to State serves as a starting point for 
case appraisal (table 1). This number is the 
largest annual total reported for the disease 
category. Final totals have exceeded 2,200 
cases only in 1954 and 1955. Alarked annual 

Dr. Alexander, formerly chief of the Surveillance 
Section, Epidemiology Branch, Communicable Dis- 
ease Center, Public Health Service, is now with the 
department of pediatrics at the University of Chi- 
cago. Dr. Murray serves as assistant chief of the 
Surveillance Section of the Center. 


variation in incidence for the 3'ears 1952 and 
1956 is seen in figure 1, where sharp peaks in 
the even years reflect the known larger epi- 
demic occurrence of the arthropod-borne en- 
cephalitides {!). Further statistical analysis 
of the 1956 report data has proved of limited 
usefulness in appraisal of the arthropod-borne 
encephalitides. 

In 1956, encephalitis in horses produced 1,284 
clinical cases, with 493 deaths, as reported to the 
U. S. Department of Agriculture (!3). Cases 
and deaths listed by State in table 2 reflect re- 
ports from widely scattered endemic foci in 
lax’ge geographic areas of the West, as well as 
highly fatal cases concentrated on the eastern 
seaboard. Typical of the outbreaks were those 
in the Columbia River Basin in Washington, 
western Idaho, and adjoining counties of east- 
ern Oregon. States reporting high mortality 
were localized in the Atlantic and Gulf Coast 
sections. That EEE was the cause of the high 
case fatality rate (80-90 percent) Avas proved 
by laboratories reporting isolations of the virus 
from these areas. In sections of knoAvn WEE 
prevalence, appraisal of reported cases is more 
difficult ; this disease has a much lower mortality 
rate (15-35 percent), and therefore feAver 
bi’ain specimens are submitted for laboratorj^ 
diagnosis. 

Eastern Equine Encephalitis 

Appraisal of the 15 human cases of EEE re- 
ported in 1956 resulted in the classification of 13 
as confirmed and 2 as presumptive (table 1). 
The death of 10 of the patients and incapacitat- 
ing sequelae in three survivors testify to the 
severity' of this disease. A study of geographic 
distribution of cases shoAvs a concentration in 
Massachusetts, Avhere there Avere 12 cases, the 
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WHO represents this nse of sciencej and that, 
insofar as it is successful, WHO is building a 
pattern of common interest and action which 
can strengthen the conditions of peace. 

Those of us Avho have had opportunity to ap- 
preciate all facets of the importance of WHO 
haA’e a responsibility to meet. The holding of 
the World Health Assembly in the United 
States in 1958 gives us added opportunity to 
meet that responsibilitjn 

If the EleA'enth World Health Assembly' ap- 
pears to the American people to be merely 
another meeting on a teclmical subject, we shall 
have missed the boat. If it leads to gi-eater 
appreciation by our public of the world demand 


for health, of the effective moves to till this de- 
mand with leadei-ship by the World Health 
Organization, we will have partially giasriil 
this priceless opportunity. 

It seems to me, however, that taking full 
advantage of the opportunity means furthering 
public understanding of the role of WHO in 
the total wox-ld context, the context of sharp 
contrasts Avhich I have tried to sketch today. 
The iMational Citizens Committee for the World 
Health Organization, as a voluntary association 
of leaders in health and public affairs, is bc.=t 
equipped to promote vigorously tliis fuller un- 
derstanding of why the World Health Organi- 
zation is actually important to Americans. 


United States Host to Eleventh World Health Assembly 


The World Health Assembly, the governing body 
of the World Health Organization, Avill hold its 
eleventh session in Minneapolis, Minn., beginning 
May 28, 1958. This rvill be the first session of the 
Assembly to be held in the United States. 

Observance of the tenth anniversary of WHO is 
a special event of this year’s meeting, and the Assem- 
bly delegates will participate in a commemorative 
session, May 26 and 27, preceding the regular 
session. 

The World Health Assembly, composed of delega- 
tions from WHO’s 88 member states, decides the 
Organization’s policies, programs, and budget. 

At Minneapolis, the Assembly will consider the 
annual report of the Director-General on the work 
of the World Health Organization during 1957. It 
will approve the program for 1959 and determine 
the amount of money needed to carry it out. The 
1958 budget, mainly contributed by member states, 
is $13,500,000. 


It ■will also elect 6 member states, each entilleil 
to designate a person to serve on WHO’s ExeculiM* 
Board of 18 health specialists. Six board ine»iber» 
retire each year. The Executive Board makes recom- 
mendations to the Assembly and gives effect to its 
decisions. 

The Director-General is appointed by the Assem- 
bly to serve as the chief technical and administralhe 
officer of WHO, subject to the authority of the Ex- 
ecutive Board. Dr, M. G. Candau is the present 
Director-General and is in charge of a staff of about 
1,400 professional workers of 5-1 nationalities at 
WHO lieadquarters in Geneva and in the field. 

In a decade of operation, the World Health Organ- 
ization, working with national health services, has 
made substantial progress in controlling infectious 
diseases, training health rvorkers, improving^ sani 
tary conditions, and in worldwide health actiwties 
of benefit to all countries. 
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Classification Standards 

In order to compare encephalitis activity in the 
different States from which varying amounts of data 
were submitted, standards were adopted for iKe 
classification of reported cases. These standards 
are flexible in recognition of the inevitable minor 
differences in technique beUveen laboratories. The 
“confirmed” category includes all cases fulfilling 
the folloiving criteria: 

1. Isolation of virus. 

2. Fourfold rise in titer of antibodies from acute 
to convalescent blood specimens. 

3. A fourfold fall in titer during the convalescent 
stage. 

4. A single high titer of complement fixing anti- 
bodies in a single convalescent serum collected from 
an area of proved concurrent epidemic. 

The “presumptive” case includes all cases dem- 
onstrating any of the following: 

1. A single high complement fixing antibody titer 
in an individual with clinical illness compatible with 
arthropod-borne encephalitis. 

2. Case history of clinical encephalitis without 
any laboratory diagnosis in an area of proved con- 
current epidemic. 

The only criterion accepted as evidence of cur- 
rent animal infection (horses, pheasants, wild birds, 
mosquitoes, and other mammals) was isolation of 
virus. 


of them confirmed (table 1). These cases, oc- 
curring in 10 States, showed a restricted, early 
seasonal occurrence, with a peak in mid- August. 
Analysis of age distribution revealed a concen- 
tration in infants (table 3) . No fatalities were 
reported among either confirmed or presump- 
tive cases. 

Western equine encephalitis in horses was 
confirmed by reports of 2 isolations of the virus 
from brain specimens, 1 in Oklahoma and 1 in 
Washington. In the California encephalitis 
surveillance reports diagnoses were confirmed 
in fourfold, or greater, rises in antibody titer in 
clinical cases in horses {12). Including sero- 
logic and histopathological diagnoses, the U. S. 
Department of Agriculture lists another 33 
instances of confirmation of diagnoses in 10 
States {3). It was possible to accept as con- 
firmed cases onlj' those with virus isolation be- 


cause of the difficulty encountered in the inter- 
pretation of serologic results of single blood 
specimens submitted without knowledge of the 
immunity status. The extensive use of vac- 
cines, the difficulty in obtaining adequate 
history of their use, and the relatively sparse 
horse populations discourage reliance on re- 
ported clinical cases of WEE in horses. Chai’- 
acteristic case fatality of 25 to 35 percent was 
recorded in the clinical reports of the 1956 
epidemics in the Columbia River Basin. 

Eight species of wild birds yielded WEE 
virus in Rhode Island, New Jersey, and Louisi- 
ana, as reported by research groups who are 
working primarily on the ecology of EEE 
{^-6, 8). Eor Rhode Island, the isolation of 
WEE from a chukar partridge is the first 
demonstration of this virus in the State, but in 
the other two States there were previous 
isolations. 

The encephalitis surveillance program of the 
California State Department of Health re- 
ported isolations in 1956 of WEE from brains 
of four grey squirrels. 

During 1956, WEE virus was isolated from 
307 pools of mosquitoes collected in New Jersey, 
North Dakota, Texas, Nevada, Colorado, Idaho, 
Washington, and California, with the most iso- 
lations from the last four States. All isolations 
were from pools of Oulex tarsalis except 2 in 
Texas which were from Gulex quinquefascialyas., 
and 1 from Q. melanura in an engorged pool in 
New Jersey. 

Some measure of comparison with previous 
years is available from reports of the California 
State Department of Health. Mosquitoes col- 
lected in similar fashion from year to year in 
four county study areas reveal the following: 

195Jt 1955 1956 

Pools tested 0S9 1,113 1,047 

Pools positive 238 82 145 

WEB virus 151 g8 143 

SIiB virus S7 14 2 

In terms of WEE virus recovery from mos- 
quitoes, 1956 was not a light year, yet few 
human cases occurred. 

St. Louis Encephalitis 

The occurrence of 562 cases of SLE, 227 con- 
firmed, makes this disease paramount among 
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majority occurring in the southeastern part of 
the State in an area characterized by numerous 
fresh-water swamps. In 1938 the same area 
had 31 human cases of EEE, 25 of them fatal 
(5). The 1938 and 1956 outbreaks represent 
the largest and second largest, respectively, both 
for the State and for the Jfation. One of the 
1956 cases occurred in Delaware, and 2 in 
Maryland. 

Seven laboratories within 10 Gulf and At- 
lantic Coast States reported a total of 42 isola- 
tions of EEE virus from horse brain specimens, 
the majority from ISTew Jersey and Massa- 
chusetts (table 2) . A wide range of seasonal 
occurrence is represented by isolations from 
Louisiana in May, and from New Jersey in early 
November. Although no virus isolations were 
reported from horses in Alabama and Florida, 
strong presumptive evidence of EEE is reflected 
in the reported mortality in excess of 90 percent 
(table 2). 

Followup studies in 1956 on outbreaks of 
EEE in domestic pheasants resulted in 42 virus 
isolations from brain specimens submitted from 
Massachusetts, Rhode Island, Connecticut, and 
New Jersey. 

BEE virus was isolated from 20 serum speci- 
mens collected from wild birds during ecologic 
studies in four States — Massachusetts, Rhode 
Island, New Jersey, and Louisiana (.^-5). A 
few of the 20 virus isolations were from im- 
mature birds, and about equal numbers were 
from permanent-resident and migrant birds. 

Natural isolations of EEE virus Avere ob- 
tained fi’om 11 pools of arthropods collected in 
three States. From Massachusetts, five pools 
of unengorged Ordiseta melanura were posi- 
tive (/). Two pools of unengorged and one 
of engorged G. mdanura collected in Ncav Jer- 
sey, and two of engorged Gulex salinariiis col- 
lected in that State, yielded virus when tested 
in the Communicable Disease Center laboratory 
{9,10). 

These isolations incriminate G. vielanura as 
the most probable vector of EEE, since it is the 
only species tlius far to yield multiple isolations 
of virus from imengorged mosquitoes. This 
species was in high prevalence in both tlie 
Massachusetts and the New Jersey areas. 
Studies have indicated that their blood meals 
were primarily from birds and rarely, if ever, 


Data Collection 

For the past decade, the Communicable DUeose 
Center of the Public Health Service has condacud 
intensive field studies on the arthropod-borne en- 
cephalitides. Beginning in 1955, a systematic ef- 
fort was made to collect data on the occurrence of 
these infections throughout the country. Souice, 
included reports from the National Office of Vital 
Statistics of the Public Health Service, Stale and 
local health departments, academic and many oilier 
medical and veterinary virus diagnostic labora- 
tories, the Disease Eradication Branch of tlie De- 
partment of Agriculture, and the Walter Reed Army 
Institute of Research. A report summarizing all 
the material was then distributed to contributors 
and others concerned Avith the control of these 
diseases. 

This nationAvide surveillance and continued mu- 
tual exchange of data resulted, in 1956, in five con- 
current seasonal reports and an annual sunuuary 
report, Avhich are available on request to tliose in- 
terested in encephalitis research. By defining liie 
pattern of arthropod-borne encephalitis in 1936, it 
is hoped that the public health importance of tiiese 
diseases Avill he further clarified. 

The present paper summarizes the information on 
the occurrence of arthropod-borne infections in 
1956 and includes a summary of data for past years. 


from man or horses. Therefore, this species 
may be the prime vector betAveen birds and 
the occasional vector to humans or horses. It 
may be, however, that another species less often 
infected transfers the disease to these mum- 
maliaiA hosts. 

Isolations of EEE virus vA’ere made from 
arthropods collected in Georgia, in July 19S0 
(11). For the first time, the virus Avas isolated 
from Aedcs mitchellae and a pool of rai.vcJ 
species of insects from the genus Culicohki, 
and, for tlie second time, from Anopheki 
crucians. The scp.uration of engoi-ged speci- 
mens from the processed poofs was not reported- 

Western Equine Encephahfis 

Tile sporadic and endemic occurrence of 
HTEE in the Avestern half of the United States 
during 19.56 resulted in reports of -17 cases, 37 
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Figure 1. Reported infectious encephalitis cases in the United States, 1952-56 

SCOT 


NUMBER OF CASES 



tlie arthropod-borne encephalitides in 1956 
(table 1). Two large epidemics accounted for 
the majority of these cases. In the high plains 
area of the Texas Panhandle, a rural epidemic 
mcluded over 250 cases of clinical encephalitis. 
Of these, 89 were confirmed in the laboratoi’y 
as SLE and 15 as IVEE, while the remainder 
were classified as presumptive. During an 
urban epidemic in Louisville, Ky., 110 people 
were affected. Other small epidemic foci were 
m Colorado, Kansas, Indiana, and southern 
Kentucky (at the Tennessee border), and 
sporadic cases were x-eported from 11 other 
States. Seven of 31 deaths were confirmed, 2 
by virus isolation fi’om brain tissue (table 1). 
Following the epidemic in Louisville, a 6 pei-- 
cent prevalence of complement fixing antibodies 
was found in serums from over 700 pei'sons. 
From this, a crude estimate shows that the 
ratio of inappareixt to apparent infections was 
more thaix 200 to 1. 

There were 26 isolations of SLE virus from 


pools of mosquitoes reported in 1956, still sparse 
in corapai’ison with reported isolations of WEE. 
All were made from pools of Q. tarmlis col- 
lected from widely distributed foci in North 
Dakota, Kansas, Idaho, Colox’ado, Utah, Wash- 
ington, and Califoi'nia. Considei-able numbers 
of mosquitoes were collected in Texas and in 
the Louisville area but no SLE virus was ob- 
tained. No SLE virus isolations wei’e i-eported 
fi'om wild birds or other animals during that 
year. 

Discussion 

A composite of the total virus activity in 1956 
for each of the three artlxropod-borne encepha- 
litides, as shown in figure 2, represents the sum 
of all evidence for activity of each specified 
\irus in certain mammals, wild or domestic 
bix'ds, and mosqixitoes. 

In some States the only evidence of EEE 
virus activity in an area was the excess mortality 
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TabJe 1. Encephalitis by State during 1956 


State 

Report 
data ‘ 

Cases appraised as arthropod-borne encephalitis j 

EEB 

WEE 

SLE j I'assl 

Con- 

firmed 

Presump- 

tive 

Con- 

firmee 

Presump- 

tive 

Con- 

firmed 

Presuiiip- 1 
tivo ! 

i 

Maine 

5 

1 

35 

5 

10 

386 

34 

1 

125 

74 

146 

85 

13 

S 

24 

15 

10 

14 
19 

136 






! 

New Hampshire . 






*■ 


Massachusetts 

Rhode Island .. 

11 

1 





» 1, 






Connecticut 







- " 

New York 








New Jersey 








Pennsylvania 








Ohio 








Indiana 





20 

4 


Illinois 






Michigan 








Wisconsin 





" - 



Minnesota 



2 


2 



Iowa 






Missouri 






2 


North Dakota . 







South Dakota 



1 


0 



N’p.hr/iska . . . 






Kansas 




0 

12 

42 

>3 


I 

1 



\faTylanci .. 

27 

10 

27 

4 

34 

21 

17 

15 

145 

27 

27 

19 

19 

4 

16 
346 

4 

7 . 
3 

1 

1 



























North Carolina 

South Carolina.* 








Georgia- - 

Plorida 






64 

1 

50 

3 

1 !( 

5 1 

Tennessee 





Mississippi 

Arkansas 









Louisiana 



- 












15 

2 

89 

193 1 

* 0 







2 

9 

1 

1 

.M; 









I 

1 . 

21 1 

33 j ' •> 










. 1 - 



TTfoh . . ... 

6 




i 

I 1 


o 





^ . 1 

1 




29 . 



1 . 


3 L- 



24 





i 1 

7 1-- ' - :.:iA 

Oregon.. 

559 . 



14 - 


Total 

2.624 

13 

2 

37 1 


227 J 33o 

i 

11 


I Reported Incideace of Notifiable Dfee^es in ^ sJ 

Renort Annual Supplement, vol. 3, No. o3. National Office of \ital Statistic*, 
ported or appraised cases from Vermont. 

^ = Eastern equine encephalitis. 

’ St. Louis encephalitis. 


■rvice*. N’o ri- 
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Table 3. Age distribution of encephalitis cases under age 1 0 



C=confirmed,* P=presumptive. 


reducing the reservoir of the virus in nature, 
is effective in preventing transmission to man. 
Another point of view holds that the incidence 
in humans is not directly related to the virus 
infection rate in mosquitoes, that it has direct 
relation to the immunity status of the exposed 
population. Further evidence will be needed 
to clarify this point. 

Although sizable widespread outbreaks of 
SLE were recorded in 3 States and sporadic 
cases in 11 others, activity of this virus was not 
described outside previously known areas (fig. 
3). For an analysis of SLE characteristics in 
different areas, cases were arranged into the fol- 
lowing geographic divisions: East Central 
States (Indiana, Kentucky, and Tennessee), 
West Central States (Minnesota, Missouri, 
South Dakota, Kansas, and Texas) , and Moun- 
tain and Pacific States (Idaho, Colorado, Utah, 
Nevada, Washington, Oregon, and California). 

A study of the sex distribution of cases in 
these areas reveals markedly equal incidence 
in males and females in West Central and 
Mountain-Pacific States (males, 221; females, 
220) , but a notable predominance of cases in fe- 
males in the East Central States (males, 49 ; fe- 
males, 99) . This is a reflection of the data from 
Louisville, but this same predominance among 
females was not found in a recent serologic 
survey. 

Marked contrasts occur in age distribution of 
cases of SLE in these areas (fig. 4). In the 


East Central States there is a paucity of cases 
among children and young people, with peak 
incidence in the 40- to 70-year age groups. This 
pattern is typical for 1933 and for the past 2 
years. In this area the epidemiological char- 
acteristic most likely to suggest SLE is the ini- 
tial report of seasonal encephalitis in older per- 
sons. In sharp contrast, epidemiologists in 
western States report a typical preponderance 
of SLE cases in the under-lO-year age group, 
but with a weighting toward the upper level of 
this age bracket. It also contrasts sharply with 
the age pattern for lYEE and EEE, both of 
which most frequently affect infants (table 3) . 

The W^est Central States have a lax'ger pro- 
portion of presumptive SLE cases, as reported 
from extensive occurrences in Texas and Kan- 
sas (fig. 4) . In the light of WEE virus activity 
in these areas, some cases classified as presump- 
tive on clinical grounds in these major SLE 
epidemic areas actually may have been WEE. 
This might account for some of the cases in the 
under-10 age group, and particularly those in 
infants (table 3). To ascertain the true dis- 
tribution of SLE, incidence figures should in- 
clude only confirmed cases. To determine 
whether the age distribution pattern for SLE 
in the West Central States adheres to the pat- 
tern in the Mountain and Pacific States or to 
that in the East Central States, or a mixture of 
the turn, requires more exact data. 

The seasonal occurz’ence in these three geo- 


Vol. 73, No. 4, April 1938 


335 



in horses, but this evidence, although presump- 
tive in nature, has proved remarkably reliable 
in the past. In addition, the report data on 
horses more clearly reflect seasonal occui'renes 
than do data on human cases. 

In 1956, the farthest extension sonthvfard of 
human cases of EEE was in Maryland, and the 
southernmost outbreaks in pheasants occurred 
in New Jersey. In contrast, during 1965, 
human cases of EEE were reported from Texas 
and Louisiana, and pheasant outbreaks from 
North Carolina and Florida. The seasonal oc- 
currence of human cases was restricted to Au- 
gust and September in 1956 ; during 1955, on- 
sets in an identical number of reported cases 
ranged from April to December. Tlie 1956 
epidemic in Massachusetts reached a peak dur- 
ing the first week of September, while the four 
cases reported from Massachusetts in 1955 had 
onset dates in late September and early October. 
This may have resulted from a late seasonal in- 
crease in mosquito prevalence attributed to the 
mid-September hurricane Diane. The epi- 
demic peak in 1938 was reached shortly before 
a mid-September hurricane. Also in contrast 
with previous years, increased interest and im- 
proved laboratory techniques in 1956 have gen- 
erated an impressive number of EEE vii-us iso- 
lations from wild birds and mosquitoes. 

The distribution of WEE virus in 1956 fol- 
lowed expected patterns except for an extension 
into Ehode Island, as represented by a single 
isolation from a chukar partridge (fig. 3) . For 
the second year this virus was active in New 
Jersey, where an impressive number of isola- 
tions were made from wild birds and from one 
pool of mosquitoes These isola- 

tions demonstrate the extension of IVEE virus 
activity to eastern shores and give fair warning 
signals for careful surveillance in these areas 
for both human and equine cases of this disease. 

Again in 1956, as in recent years, an even more 
restricted interepidemic reporting of human 
and horse cases occurred, but substantial virus 
recoveiy from mosquitoes in several areas indi- 
cated that natural reservou's were maintained 
and became widely dispersed. 

Throughout mucli of the West, an abundance 
of the most efficient WEE vector, O. tarsalis, 
and the indications of highly susceptible human 
populations makes the disease a threat of con- 


siderable magnitude. This is especially true in 
rapidly developing irrigated areas, which inw 
result in the introduction of a greater nuiaber 
of susceptible humans, more wild birds, and jiew 
breeding sites for 0. tarsdis. 

The irrigated amas of California contained 
a considerable number of pools of G. tamlU 
with WEE virus in 1956. The fact that tlierc 
were few human cases has been attributed by 
some to the eft'ectiveness of the mosquito con- 
trol program in the State, which, although not 


Table 2. Reported encephalitis in horses, by 
State, in 1956 


State 

Report 
ed c.ases 

Total 
' deaths 

umber 
coafirmwi 
by virus 
isoluVioTi 

Alassaclmsetts 

46 

46 

‘S 

Rhode Island 

9 

9 

J 2 

Connecticut 

1 

1 

n 

Mew Jersey 

48 

46 

Ml 


10 

9 



7 




19 

1 



14 




15 

10 



28 




8 




50 

4 



20 

4 



24 

4 


Delaware, 

25 

17 


Maryland 

33 

33 

•'3 


28 



North Carolina 

34 

19 

t i 

South Carolina 

27 

25 

3 

Georgia- 

44 

32 

J S 


107 

S/ 



11 

H 



33 

32 


Mississippi 

9 

9 


Louisiana 

37 

3v# 


Oklahoma 

36 

14 

* I 


133 . 




35 , 




103 

H 



29 

9 







Colorado 

25 

0 j. 



16 - 

{. 


Utah - 

10 

2 - 


Nevada j 

S 



Washington.-. — 

69 

21 


Oregon j 

California 

05 

57 j 

1 . 


Total 

1, 284 1 

493 

M2 

J 2 


‘Data from Animal Disease Eradication Diviaton. 
V. S. Department of Asricuimre. 

‘ Eastern equine encephalitis. 

‘ Western equine encephalitis. 


334 


Puhlic Health Ilcport* 



Table 3. Age distribution of encephalitis cases under age 1 0 



1 

Eastern equine 
encephalitis 

WpiSf.pirn Piqnine 

St. Louis encephalitis 

.4ge group 
(years) 

encephalitis 

Mountain and Pacific j 

1 

East Central 

1 

West Central 

1 



C 

p 

Total 

C 



c 

P 





1 

c 

I 

P 

Total 


i 2 


0 

i 9 


1 9 1 


1 

Bjn 

H 


1 1 

1 

19 

1 

20 




L_| 

1 o 

r” 

2| 






1 


4 

4 

1— Z 

1 


1 








3 

O 1 

i 

6 

7 

*> A 

P 


1 




1 

i 

2 


1 1 

1 

1 

11 

12 

A X 

1 


2 

2 


2 

1 


1 

i 



1 ' 

1 ‘ 

6 ' 

7 




1 


1 


1 

3 

3 

6 

2 

' 

2 

----- 

3 

3 


1 

1 

1 

1 

3 

i 

4 








6 

6 

ft 

1 

1 



i 


1 

1 ! 


1 1 


4 

4 


\ 


1 

2 

I— 

2 

1 I 

HHHH 

1 

1 

i 

1 

9, 1 

3 

C 

9 10 

1 



1 

1 

■ 

1 

3 


3 

1 



1 1 

1 

2 

Total 

10 

1 

11 

20 

1 

21 

10 

5 

15 

4 

3 

7 

7 1 

1 

63 

70 

1 


C=confirmed; P— presumptive. 


reducing the reservoir of the virus in nature, 
is effective in preventing transmission to man. 
Another point of view holds that the incidence 
in humans is not directly related to the virus 
infection rate in mosquitoes, that it has direct 
relation to the immunity status of the exposed 
population. Further evidence will be needed 
to clarify this point. 

Although sizable widespread outbreaks of 
SLE were recorded in 3 States and sporadic 
cases in 11 others, activity of this virus was not 
described outside previously known areas (fig. 
3) . For an analysis of SLE characteristics in 
different areas, cases were arranged into the fol- 
lowing geographic divisions: East Central 
States (Indiana, Kentucky, and Tennessee), 
West Central States (Minnesota, Missouri, 
South Dakota, Kansas, and Texas) , and Moun- 
tain and Pacific States (Idaho, Colorado, Utah, 
Nevada, Washington, Oregon, and California) . 

A study of the sex distribution of cases in 
these areas reveals markedly equal incidence 
in males and females in West Central and 
Mountain-Pacific States (males, 221; females, 
220) , but a notable predominance of cases in fe- 
males in the East Central States (males, 49 ; fe- 
males, 99 ) . This is a reflection of the data from 
Louisville, but this same predominance among 
females was not found in a recent serologic 
survey. 

ilarked contrasts occur in age distribution of 
cases of SLE in these areas (fig. 4). In the 


East Central States there is a paucity of cases 
among children and young people, with peak 
incidence in the 40- to 70-year age groups. This 
pattern is typical for 1933 and for the past 2 
years. In this area the epidemiological char- 
acteristic most likely to suggest SLE is the ini- 
tial report of seasonal encephalitis in older per- 
sons. In sharp contrast, epidemiologists in 
western States report a typical preponderance 
of SLE cases in the under-lO-year age group, 
but with a weighting toward the upper level of 
this age bracket. It also contrasts sharply with 
the age pattern for WEE and EEE, both of 
which most frequently affect infants (table 3) . 

The West Central States have a larger pro- 
portion of presumptive SLE cases, as reported 
from extensive occurrences in Texas and Kan- 
sas (fig. 4). In the light of WEE virus activity 
in these areas, some cases classified as presump- 
tive on clinical grounds in these major SLE 
epidemic areas actually may have been WEE. 
This might account for some of the cases in the 
under-10 age group, and particularly those in 
infants (table 3). To ascertain the true dis- 
tribution of SLE, incidence figures should in- 
clude only confirmed cases. To determiire 
whether the age distribution pattern for SLE 
in the West Central States adheres to the pat- 
tern in the Mountain and Pacific States or to 
that in the East Central States, or a mixture of 
the two, requires more exact data. 

The seasonal occurrence in these three geo- 
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distribution of arthropod- 

»hL n ®"j®Pf>«f'».des in man and animals in 
the United States, 1956. 


P““®'" orlhropod-borne 
encephalitis virus activity, by State, through 




■ s-WiV* irsmbW a,VIUC> 

Of VIRUS ACTIVITY 
WITHIN THE STATE 


^ PRESUMPTIVE EVIDENCE 

^ Of VIRUS activity 

WITHIN THE state 

^ EVIDENCE OF VIRUS ACTIVITY 
^ IN ONE localized AREA 

grapliic areas reveals a situation similar to that 
in the age distribution study (fig. 5). Peak 
occurrence was in August in the Mountain- 
Pacific States following the August peak of 
WEE. Also consistent with previous reports 
was the September peak for SLE in East Cen- 



HtSTORYOF 

O ISOLATED OOCURRCNCe 
WITHIN THE STATE 

ti’al States, with abrtijJt cessation of activity 
even before killing frosts. In coniirmetl coserj 
from West Central States, SLE activity is 
faithfully' reflected in the late August peak, 
but the addition of presumptive cases sliifL 
the curve to a later ]}uriod. As with the age 
distribution data, this again is a dilution of 
tlie analysis witli presunjptive eases, which in- 
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number of cases 


Figure 4. 


Age disfribution of St. Louis encepha- 
litis in 1956, by region. 


[x3-p‘^£Sumptive 
-CONFIRMED 



WEST 

CENTRAL 



Figure 5. Monthly case occurrence of St, Louis 
encephalitis in 1956, by region. 

/IpRESUMPTlVE 

CONFIRMED 


to 20 30 40 50 60 70 80 90 100 

AGE IN YEARS 



eluded many with date of report rather than 
date of onset. 

A problem concerned with arthropod-borne 
encephalitis illnesses is the severity of sequelae 
after apparent and, possibly, inapparent in- 
fections. In certain States, information on 
sequelae is being obtained as a part of research 
studies. A longitudinal clinical followup 
study in California has reported that perma- 
nent sequelae are mainly confined to those per- 
sons who were in the under-10 group at the 
time of infection, and that the frequency of 
severe sequelae appears to be greatest in in- 
fants, particularly in infants under 3 months 
of age (15). 

It is interesting to specidate on the possible 
explanations of the differing epidemiological 
characteristics in these two areas. Tavo con- 
tributing factors may be operative. First, 
SLE in Alountain and Pacific States probably 
is transmitted primarily by G. tarsalis^ Avhereas 
in Eastern Central States the vector is prob- 
ably 0 ulex pi plens or G. qui nquefa-sciatus. The 
characteristics of these species regarding field 
or house environment may be important, and 


it is possible that the continued passage of the 
same virus through species with, different in- 
cubation periods may lead to minor strain vari- 
ations. Some laboratory investigations would 
suggest that such strain differences can be seen 
in virus isolated in those two geograjrhic areas, 
although there is no antigenic differentiation. 

The second factor to consider is the accumu- 
lating knoAvledge on the immunity of resident 
populations in the two areas. In certain en- 
demic locations in the West there are signifi- 
cantly higher neutralizing antibody rates to 
SLE, with little history of clinical disease, than 
in comparable populations iir the East Central 
States. Although the explanation for the dif- 
ferences in age distribution is not clear, and it 
is iJi’obably more complex than it appears, the 
fact that there is a significant difference be- 
tween the two areas is important to record 
and study. 

Studies of the hidden public health problems 
which may be presented by these diseases are 
in progress. Increased emphasis on diagnosis 
of aseptic meningitis may help elucidate cases 
that are often reported as A'iral encephalitis. 
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In many laboratories, ^vork is advancing on the 
problems of the unidentified viruses, of isolated 
viruses whose potential for causing disease is 
unknown, and of disease agents that react with 
serums of patients from past epidemics of “un- 
identified encephalitis.” Likewise, the prob- 
lem of encephalitis of uniavown etiology might 
be attacked by bettex' analyses of the diseases 
reported as encephalitis, particularly the para- 
infectious encephalitides. 

A real problem today resides in arthropod- 
bonie encephalitides that are not now seen in 
the United States but might be imported. For 
example, in 1556 an illness in an individual, 
who became sick on arrival in California from 
Okinawa, was later diagnosed as Japanese B 
encephalitis, and in 1955 a case of Yeneznelan 
encephalitis was reported in a laboratory 
worker in YTashington, D. C. The public 
health hazard in such instances is the possi- 
bility of mosquitoes becoming infected, permit- 
ting survival and propagation of the virus 
locally. This, plus tire possible introduction 
of infected mosquitoes, points up the need for 
increased knowledge and surveillance of ar- 
thropod-bome viruses by those responsible for 
the public health. 


Summary 


By charting the pattern of arthropod-borne 
encephalitis during 1956 through survedlance 
activities, it is hoped the public health impor- 
tance of these diseases will be further defined. 

The increased incidence of the artbropod- 
bome encephalitides in 1956 was characterized 


by: 

The sporadic occurrence of EEE in horses 
throughout the Atlantic and Gulf States, with 
restriction in humans to 13 cases in southeastern 
hlassacluTsetts, 1 in Delaware, and 2 in Mary- 
land. Substantial virus isolations were re- 
corded from mosquitoes and wild birds in 
Massachusetts and New Jersey. 

Western equine encephalitis occurred dii- 
fuselv in nature, as reflected by i;ecovery of 
virus from mosquitoes. ^Uthough it faded to 
SlI over into man and horses m epidemic 
fotiiion, it still remained a severe disease threat 
in irrigated areas of the est. 


St. Louis encephalitis was the main contrib- 
utor to the high incidence of reported acaio 
infectious encephalitis. Although the virus 
was difficult to recover from participants in the 
natural cycle, the disease was readily upparenc 
in a large rural epidemic in Texas and in Ihrco 
smaller foci in Kansas, Colorado, and Indiana. 
SLE reappeared in an urban epidemic in Louis- 
ville, Ky., for the first time since 1937. 

Numerous public health problems, those 
stemming from encephalitis of unlmowii etiol- 
ogy, for example, and the possible importation 
of foreign encephalitides require further study. 
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WHO Tenth Anniversary Publications 

On the occasioB. of the tenth anniversary of the World Health Organiza- 
tion, the agency has prepared a vaiiety of information materials, described 
briedy in the following list. Unless otherwise indicated, all items are 
available at the Office of Public Information, Pan American Sanitary 
Bureau, Efigicual Office, for the Americas, 1501 Hew Hampshire Ave., KW., 
Washington, D. G. 

• A series of basic fact sheets on WHO structure and programs, issued 
in quantity about every 2 weeks, 

• A folder entitled “WHO, Wliat it is, Wliat it does.” The last page 
presents in tabloid form, “Ten Y ears of W orld Health.” 

• An iiinstrated brochure, “Ten Steps Forward.” It contains AO pages 
of test written by a well-known English science writer and pages of 
photographs. The publication is sold for 50 cents through the Columbia 
University Press, International Document Service, 2960 Broadway, New 
York 27, N. Y. Glossy prints may be obtained from the Pan American 
Sanitary Bureau. 

• A 500'page book in commemoration of the tenth anniversary, covering 
all phases of WHO. At the end of May 1958 the book will also be available 
at the Columbia University Press. 

• A book on WHO and the public health problem in the Americas and 
Western Africa. Written by Murray Morgan, a reporter from the State 
of Washington, it is published by Viking Press under the title “Doctors 
to the World.” Available m May 1958 at regular bookstores. 

• World Health magazine, formeidy the WHO newsletter, special anni- 
versary edition including 80,000 copies in English. The publication will 
be distributed in May and June 1958. 

• A tenth anniversary film, in black and white, running for about 55 
minutes, and especially tailored for television showing. 

• A tenth anniversary set of 12 photographs entitled “World Health 
Advances.” Each is supplied with an explanatory caption and packed in 
a large envelope. 

• “Pictures of Health,” a small booklet using the photographs wliich 
appear in the picture set. It is designed for use as a throwaway comple- 
mentary to the WHO folder. 
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St. Louis Encephalitis in 1933 

observations on epidemiological features 


By L. L. Lumsden, M.D. 



L. L. Lumsden, 1875-1946, a self-styled “shoe-leather” epi- 
demiologist, was a pioneer in indicting the mosquito as a 
vector of encephalitis. A Public Health Service officer from 
1898 to 1939, Lumsden blended rugged realism with an 
imagination that conceived of the Public Health Service as 
a logical nucleus for national coordination of State, county, 
and municipal health activities. He also organized at 
Yakima, Wash., a full-time county health service, setting a 
national pattern for local health departments. 


T hese OBSERV-VTIOXS on the epidemi- 
ology of epidemic encephalitis lethargica 
aie based on findings in the coni’se of studies 
autliorized in a letter dated September Id, 1933, 
from the Surgeon General of the Public Health 
Seivice. “Ihe studies included field surveys in 
St. Louis City, St. Louis County, Independence, 
Jackson County, Kansas City, Sedalia, Jeffer- 
son City, and Columbia in Jlissouri. East St. 
Louis, Collinsville, and Chicago in Illinois, and 
Louisville and Jefferson County in Kentucky. 

Intensive studies, including home visits and 
collection of individual epidemiological case 
histories, were made in Independence and in 
Blue Townshii) in Jackson County. In the col- 
lection of detailed data in that city and town- 
ship able assistance was furnished by Dr. W. F. 
Lunsford, statistician, Missouri State Board of 
Heal til, and by the staff of the Jackson County 
Health Unit. In the other places visited the 
studies made by the writer were of a general 
rather than an intensive detailed character'. In 


the St. Louis region, where next after the Inde- 
pendence region the incidence of the disease in 
in' 02 iortion to 2 iopulation was highest and where 
the large majority of the eases in the e 2 )idemic 
occurred, the intensive detailed studies ivere 
made bj’ other officers of the Public Health 
Service, and their findings, 2 )resuiuubly, will he 
the subject of an exhaustive detailed report. 

Chronology and Geographic Disfribulion 

From such evidence as has been obtainable, it 
a2>2iear3 that the earliest cases of encephaliti.-i 
lethargica definitely diagnosed in the i^i^. 1 om•i 
e2iidemic of 1933 had their orrset of 2 H-onounceil 
sym 2 Jtoms in the last day or two of July and 
w'ero in a few 25ersorrs residing iir widely stq)- 
arated homes in rural parts of St. Louis County, 
10 to 15 miles out from the limits of St. Louis 
City. Soorr thereafter, the disease deveiojred 
in epidemic rate among’ the residents of the 
thickly built-n2r zone ranging from 1 to .1 mile.s 
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Historical Note 


In 1933 an unprecedented outbreak of human 
encephalitis occurred near St. Louis, Mo. When 
investigations were started by local, State, Federal, 
and other research workers, it was not known 
whether a virus, bacterium, or toxic chemical agent 
was involved. The mode of transmission was equally 
obscure. During the course of the epidemic, a virus 
was isolated and characterized— the first time that 
the etiological agent of any acute epidemic encephali- 
tis of man had been identified. The virus of western 
equine encephalitis had been under study in the 
laboratory only since 1930; the virus of eastern 
equine encephalitis was being studied concurrently 
with the St. Louis virus and its isolation was also 
reported in 1933. These were known only as equine 
diseases. The role of mosquitoes in spreading any 
of these viruses was not known. 

Into this abyss of ignorance and into the midst of 
a raging epidemic, the Surgeon General of the Public 
Health Service assigned Medical Director L. L. Lums- 
den for epidemiological studies. Two conflicting 
views developed as to the mode of spread of the St. 
Louis agent. A majority group, influenced by previ- 
ous epidemiological studies on poliomyelitis and 
lethargic encephalitis, favored human to human 


transriiission, while a minority viewpoint, vigorously 
presented by.Lumsden, favored insect transmission. 

It is to Lumsden’s credit that, after a careful sur- 
vey of the situation, he reached a sound hypothesis 
as to the mode of transmission of St. Louis encephali- 
tis, a hypothesis which has proved applicable to 
other virus encephalitides in North America. This 
has been abundantly proved by later work. For this 
reason, Lumsden’s unpublished report of 1933, with 
its sound conclusions as well as its deficiencies, is 
printed in full at this time. 

The ease and frequency with which the viruses of 
St. Louis, western equine, and eastern equine enceph- 
alitis are now isolated from nature and manipulated 
in the laboratory indicate progress in this field which 
must be credited largely to a small group of devoted 
workers who have continued inquiries when there 
were no epidemies and when there was little interest 
or support for such research. Horvever, if we were 
today confronted with another episode of encephali- 
tis lethargica such as the 1933 St. Louis epidemic, it 
is debatable if its course could be materially altered, 
the mortality rates suppressed, or the sequelae 
ameliorated. 


— William L. Jellison, parasitologist. Rocky Mountain Laboratory, 
Public Health Service, Hamilton, Mont. 


in width in St. Louis County and adjacent to 
and to the west, north, and south of the city, 
and also among residents of the outskirts of the 
city of St. Louis lying next to the affected 
county zone. 

Senior Surgeon J. P. Leake states, “during 
the early part of the epidemic, the rate of in- 
cidence in St. Louis County was 11 times that 
in St. Louis City.” Eventually cases of the 
disease were reported from every ward of the 
city, but for the whole period of the epidemic 
(approximately August 5 to October ll) the 
rate of incidence was very much higher among 
residents of the outlying western wards next 
to the countj' line than among residents of the 
“downtown” wards, although the latter include 
some of the most densely populated areas of 
the city. According to reports as of October 


10, the rate of incidence in the two large wards 
adjacent to the Mississippi Eiver and farthest 
downtown from the heavily affected county 
zone was only about one-fifth of that in some 
of the outljdng wards adjacent to the county 
zone. For the whole period of the epidemic, 
the rate of incidence, according to official re- 
ports, in St. Louis County was nearly four 
times that in St. Louis City. 

If the rates of incidence of encephalitis in 
the different areas of St. Louis City w-ere, as 
appears probable, even roughly or generally 
in inverse proportion to the distance from the 
St. Louis Count}'^ zone of high prevalence, such 
occurrence taken alone would appear to bo 
of some epidemiological significance, and, per- 
haps, would become of more epidenuological 
significance if considered in connection with 
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St. Louis Encephalitis in 1933 

observations on epidemiological features 


By L. L. Lumsden, M.D. 



L. L. Lumsden, 1875—1946, a self-styled ’‘shoe-leather” epi- 
demiologist, ^vas a pioneer in indicting the mosquito as a 
vector of encephalitis, A Public Health Service officer from 
1898 to 1939, Lumsden blended rugged realism with an 
imagination that conceived of the Public Health Service as 
a logical nucleus for national coordination of State, county, 
and municipal health activities. He also organized at 
Yakima. Wash., a full-time county health service, setting a 
national pattern for local health departments. 


T hese observations on tlie epidemi- 
ology of epidemic encephalitis lethargica 
are based on findings in the course of studies 
authorized in a letter dated September 14, 1933, 
from the Surgeon General of the Public Llealth 
Service. The studies included field surve 3 ’s in 
St. Louis City, St. Louis Count}’, Independence, 
Jackson County, Kansas City, Sedalia, Jeffer- 
son City, and Columbia in ^Missouri, East St. 
Louis, Collinsville, and Chicago in Illinois, and 
Louisville and Jefferson County in Kentuclv}’. 

Intensive studies, including home visits and 
collection of individual epidemiological case 
histories, were made in Independence and in 
Blue Township in Jackson County, In the col- 
lection of detailed data in that city and town- 
ship able assistance was furnished by Dr. W. F. 
Lunsford, statistician, :Missouri State Board of 
Health, and by the stall' of the Jackson County 
Health Unit. In the other iJhices visited the 
studies made by the writer ivere of a general 
rather than an intensiA'e detailed character. In 


the St. Louis region, where next after the Imle- 
pendence region the incidence of the disease in 
proi3ortioii to population was highest and wlieie 
the large majority of the cases in the epidemic 
occurred, the intensive detailed studies weic 
made by other officers of the Public Ileaitli 
Service, and their findings, presumably, u'ill be 
the subject of an exhaustive detailed report. 

Chronology and Geographic Distribution 

From such evidence as has been obtainable, it 
appears that the earliest cases of encephalitis 
lethargica definitely diagnosed in the 3fi.->soun 
ejjidemic of 1933 had their onset of pronounced 
symptoms in tlie last day or two of July an<i 
were in a few persons re.siding in widely sep- 
arated homes in rural fj.arts of bt. Louis Count}. 
10 to lo miles out from the limits of St. LouL 
City. Soon tliereuftcr, the disease develoiicd 
in epidemic rate among the residents of the 
thickly built-up zone ranging from 1 to r, mile-i 
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Historical Note 


In 1933 an unprecedented outbreak of human 
encephalitis occurred near St. Louis, Mo. When 
investigations were started by local, State, Federal, 
and other research workers, it was not known 
whether a virus, bacterium, or toxic chemical agent 
was involved. The mode of transmission was equally 
obscure. During the course of the epidemic, a virus 
was isolated and characterized — the first time that 
the etiological agent of any acute epidemic encephali- 
tis of man had been identified. The virus of western 
equine encephalitis had been under study in the 
laboratory only since 1930; the virus of eastern 
equine encephalitis uas being studied concurrently 
with the St. Louis virus and its isolation was also 
reported in 1933. These were known only as equine 
diseases. The role of mosquitoes in spreading any 
of these viruses was not known. 

Into this abyss of ignorance and into the midst of 
a raging epidemic, the Surgeon General of the Public 
Health Service assigned Medical Director L. L. Lums- 
den for epidemiological studies. Two conflicting 
views developed as to the mode of spread of the St. 
Louis agent. A majority group, influenced by previ- 
ous epidemiological studies on poliomyelitis and 
lethargic encephalitis, favored human to human 


transitiission, while a minority viewpoint, vigorously 
presented by Lumsden, favored insect transmission. 

It is to Lumsden’s credit that, after a careful sur- 
vey of the situation, he reached a sound hypothesis 
as to the mode of transmission of St. Louis encephali- 
tis, a hypothesis which has proved applicable to 
other virus encephalitides in North America. This 
has been abundantly proved by later work. F or this 
reason, Lumsden’s unpublished report of 1933, with 
its sound conclusions as well as its deficiencies, is 
printed in full at this time. 

The ease and frequency with which the viruses of 
St. Louis, western equine, and eastern equine enceph- 
alitis are now isolated from nature and manipulated 
in the laboratory indicate progress in this field which 
must be credited largely to a small group of devoted 
workers who have continued inquiries 'when there 
were no epidemics and 'when there was little interest 
or support for such research. Hoivever, if ^ve ^vere 
today confronted with another episode of encephali- 
tis lethargica such as the 1933 St. Louis epidemic, it 
is debatable if its course could be materially altered, 
the mortality rates suppressed, or the sequelae 
ameliorated. 


— William L. Jellison, parasitologist. Rocky Mountain Laboratory, 
Public Health Service, Hamilton, Mont. 


in width in St. Louis County and adjacent to 
and to the west, north, and south of the city, 
and also among residents of the outskirts of the 
city of St. Louis lying next to the affected 
county zone. 

Senior Surgeon J. P. Leake states, “dui’ing 
the early part of the epidemic, the rate of in- 
cidence in St. Louis County was 11 times that 
in St. Louis City.’’ Eventually cases of the 
disease were reported fi’om every ward of the 
citj", but for the whole period of the epidemic 
(approximately August 3 to October 14) the 
rate of incidence was verj' much higher among 
residents of the outlying western wards next 
to the county line than among residents of the 
“downtown” wards, although the latter include 
some of the most densely populated areas of 
the city. According to reports as of October 


10, the rate of incidence in the two large wards 
adjacent to the Mississippi River and farthest 
downtown from the heavily affected county 
zone was only about one-fifth of that in some 
of the outlying wards adjacent to the county 
zone. For the whole period of the epidemic, 
the rate of incidence, according to official re- 
ports, in St. Louis County was nearly four 
times that in St. Louis City. 

If the rates of incidence of encephalitis in 
the different areas of St. Louis City were, as 
appeal's probable, even roughly or generally 
in inverse proportion to the distance from the 
St. Louis Comity zone of high prevalence, such 
occurrence taken alone would appear to he 
of some epidemiological significance, and, per- 
haps, would become of more epidemiological 
significance if considered in connection with 
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the direction of prevailing winds, with main 
currents of travel by persons, and with other 
possible factors in the spread of disease. 

According to records of the State board of 
health, the reports of cases of encephalitis 
lethargica, by weeks, in the cities and counties 
of Missouri in the period August 1 to October 
21, 1933, were as indicated in table 1 (J?) . 


From these records it appears tliat the epi- 
demic began and also reached its height in the 
St. Louis region about a week or two before it 
did in the Independence (Jackson County) re- 
gion, but that the marked decline in the epi- 
demic occurred somewhat sooner in the Inde- 
pendence region than it did m the St. Louis 
region. It is interesting to note that of the t\Yo 


Table 1 . Number of cases of encephalitis reported, by weeks, and case incidence, 1933 


Week ended- 


Location 

August 

September 

October 

Total 

cases 


12 

19 

26 

2 

9 

16 

23 

30 

7 

14 

1 


Ciiy 

St. Louis . 

3 

15 

40 

104 

107 

104 

62 

45 

41 

14 

13 

548 
- (63) 

16 
44 

Independence - . 


Kansas City 

0 

1 

2 

5 

4 

0 

9 

0 

0 

3 

0 

0 

4 

St. Joseph-' 

0 

0 

4 

10 

s 

2 

3 

0 

Jefferson City 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Sedalia 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Springfield 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Joplin 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

Columbia ’ 


535 

County 

St. Louis* -- 

33 

67 


96 

91 

78 

33 

22 

10 

7 

3 

Jackson ’ 

0 

0 

9 

28 

42 

15 

8 

13 

5 

2 

2 

124 

Boone " 

0 

0 

0 

0 

1 

1 

2 

0 

2 

1 

2 

9 

Audrain 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

1 

Bates 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

1 

Buchanan 

0 

0 

0 

0 

0 

2 

0 

0 

0 

0 

0 

2 

Carroll 

0 

0 

0 

0 

0 

6 

0 

0 

1 

0 

0 

1 

Cass 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

1 

Clay 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

1 

Clark 

0 

0 

0 

0 

0 

2 

1 

0 

0 

0 

0 

3 

De Kalb 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

1 

Dunklin 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

1 

Franklin 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

1 

Greene - 

0 

0 

0 

0 

0 

2 

0 

0 

0 

0 

0 

2 

Henry 

0 

0 

0 

0 

0 

6 

0 

0 

0 

1 

0 

1 

Hickory - 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

1 


0 

0 

0 

0 

0 

1 

2 

0 

0 

0 

0 

3 


0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

1 


0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

1 


0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

1 


0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

1 


0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

1 


0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

1 


0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

1 

Polk 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

1 


0 

0 

0 

0 

0 

0 

1 

2 

0 

1 

0 

•1 


0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

1 

Sliplhv 

0 

0 

0 

0 

1 

2 

0 

0 

0 


0 

4 

Stoddard 

0 

0 

0 

0 j 

0 

1 

0 

0 

0 

0 1 

0 

1 

Total for State 

36 

S3 

152 

>45 ; 

>58 

!19 !u4 

1 

85 j 

66 

33 j 

24 1 

, 315 (2. 

f 


Popula- 
tion * 


C.'ije raU', 
100,000 
populatiuis 


821, 900 
15, 296 
399, 740 
SO, 935 
31, 596 
20, 806 
57, 527 
33, 454 
14, 967 


211, 593 
70. 70S 
30, 995 

22, 077 
22, 068 
OS, G33 

19, 940 

20, 902 
20,811 
10, 254 
10, 270 
35, 799 
30, 519 
S2, 929 

23, 931 
0,430 

27, 503 
9, 058 

29, 259 
23, 774 
13,011 

10, 90S 
20, 371 
15. 308 
17,803 
24,351 

30, 598 

11, 983 
27. 452 

, loS. .308 


66 

421 

4 

54 

0 

0 

0 

16 


262 

175 

29 

1 

4 


j 

4 
3 

29 

9 

2 

3 

2 

I 

13 

10 

lU 

3 

j 

7 

0 

3 

ti 

5 
16 
3 

33 

3 

?36 


> United States census, 1930. _ t „ 

- Number of cases comprised in figures for Jackson 

^“Number of cases comprwed in figures for Boono 
Countv 


Outside St, I^ouis City. . » 

J Escludiug Kansas City, jncimimg Imiependeucu 
® Including Columbia. i 

' For wliolo State, including countifs for wlucli no 

cases were reported. 
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regions of the State which were most heavily 
affected, one (St. Louis) is on the east border 
of the State and the other (Independence) is 
near* the west border about 300 miles from St. 
Louis and that, with the exception of Columbia 
in Boone County, there were very few cases re- 
ported in the cities and the 7 comities along 
the main lines of travel betiveen St. Louis 
County and Jackson County. In the three 
counties adjacent to St. Louis County, with a 
total population of 82,436, only 8 cases were 
reported — 4 in St. Charles, 1 in Franklin, and 
3 in Jefferson — and in none of the 7 comities 
along the main line of travel between St. Louis 
and Jackson Comity was a case reported. 

Within the period August 1 to October 21, not 
a case was reported in either Jefferson City, 
with a population of 21,596, or in Sedalia, with 
a population of 20,806. Both of these cities 
are on the main current of travel between St. 
Louis and Kansas City. The State Fair, which 
was attended by many persons from the St. 
Louis and Independence regions, was held at 
Sedalia August 12 to 19, inclusive, when the 
period of causation of the disease in the St. 
Louis region was, presumably, at its height. 
Columbia and Independence, which cities are 
somewhat offside from the main current of 
travel between St. Louis and Kansas City, were 
stricken — ^the former moderately and the latter 
very severely. The incidence in Independence 
and in the zone about 6 miles wide (in Blue 
Township, Jackson County) between that city 
and Kansas City was much higher than the rate 
in St. Louis City and County. As nearly as 
the population can be estimated, the incidence 
in the area (of Blue Township) lying between 
Independence and the northeast section of Kan- 
sas City was 1 case to about 125 of population. 
In Jackson Comity outside Independence, Blue 
Township, and Kansas City, not a case was 
reported. 

In Kansas City, with a population of 399,746, 
only 16 cases were reported to the State board 
of health between August 1 and October 21. 
The records of the Kansas City Health Depart- 
ment, however, showed on September 28 that 33 
cases developing in the city had been reported 
to that department since August 1. It is ex- 
ceedingly doubtful that as many as 100 cases 
actually occurred among residents of Kansas 


City during the epidemic. At even such 
liberal estimate the case incidence in that city 
would have been only 1 to about 4,000 of popu- 
lation. It appears that a large proportion of 
the cases developing in Kansas City were in 
persons residing in the northeastern section of 
the city near the Jackson Comity (Blue Town- 
ship) line. 

In East St. Louis, 111., with a population of 
74,347, directly across the river from St. Louis, 
Mo., and connected therewith by bridges over 
which there is a constant current of traffic, only 
3 local cases were reported between August 1 
and September 25, but in Collinsville, 111., a 
scattering village of 9,235 population located 
about 6 miles east of the city limits of East St. 
Louis, 4 local cases were reported within that 
period. 

In Chicago, 111., with a population of about 
3,500,000, only 3 cases of encephalitis lethargica 
among residents were reported between August 
1 and September 29. The number of cases re- 
ported in 1932 was 21 and the number reported 
in the period J anuary 1 to August 1, 1933, was 
6. In view of the tremendous amount of traffic 
between Chicago and St. Louis and Kansas City, 
the fact that Chicago was not reached by the 
epidemic is significant. 

If encephalitis lethargica has an incubation 
period of 1 or 2 weeks, or more, as is assumed — 
apparently without definite I'easons — ^by some 
observers, it is remarkable that a considerable 
number of persons while incubating the “infec- 
tion” did not go from the epidemic areas to 
Chicago and have the onset of the disease while 
there. If the disease is caused by an infection 
which is transmitted either through personal 
contact or by flying insects, such as mosquitoes, 
which will travel by train, Chicago’s complete 
escape from the epidemic would be difficult to 
understand, unless the incubation period (if 
any) of the disease is very short and the “infec- 
tion,” if conveyed by insects, is harbored by the 
“carrier-insects” for only a short period — less 
than 12 or 24 hours. 

In Louisville, Ky., with a population of 
307,745, located about the same distance by auto- 
mobile or train travel from St. Louis as is 
Chicago, 28 cases of, with 9 deaths from, en- 
cephalitis lethargica were reported among resi- 
dents of the city between August 1 and Septem- 
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bei* 21, 19SS, l3> aildition to these, about 20 
susijectecl cases were i-eported. J udging i> 3 >- the 
records of the city health department and the 
findings in the survey of the situation, the prob- 
ability is that approximately 60 eases of the 
disease developed among the residents of I^ouis- 
ville in the period August 10 to October 1 0. A 
large majority of the cases were among persons 
residing in one or the other of two outskirts of 
the city about 6 miles apart. 

IFhy was there such a distribution of the (hV 
ease in the ejhdemic? Why did the hicidence 
become less as the densest centers of population 
farthest away from the affected suburban zones 
were approached in St- Louis Citj’- and Kansas 
Citj' and Louisville? Whj' did jiot the disease 
follow the mam cmrents of human ti*avel? 
Wry did Jefferson Citj-, Sedalia, and Chicago 
entirely escape? Wiy did Columbia have a 
fairly high prevalence? W)y did Godinsville 
have a inte of incidence of the disease 10 times 
that of East St. Louis ? lYhy were the eases in 
Louisville mainly iji persons residing in one or 
the other of two outlying sections of the citj’ 
about 6 miles apart? The answers to these 
questions should lead to souivd epidemiological 
conclusions as to the mode of sprencl of the 
disease. 

Judging bj' the reports recently received, it 
appears that with the advent of cool or cold 
weather in each of the heavily affected areas, 
the disease projirptlj' ceased to prevail in epi- 
demic proportions— 'in the Independence region 
somewhat before it did iir the St. Louis region, 
although the epidemic began in the former ve- 
gion 2 weeks or more later than it did in the 
latter. The decline or the practical termination 
of the epidemic with the advent of cool or cold 
weather maj’’ be. of course, entirely' coincidental 
and present no relationship of cause and effect : 
but to our elder epidemiologists it is somewhat 
remindful of the observations on yellow fever 
incidence in the days prior to 1900 when that dis- 
ease, too, was a ‘hnysterious maladju” 

General Considerations 

The high rate of incidence of encepljalitis 
lethargica in persotis in the oldei age gjonps, 
the rapid spread of the disease over large areas 
in the regions affected, and all of the other gem 


end epidemiological features suggest that h 
this epidemic in Missouri we were dealias wislj 
a new' or a comparatively new disease or a jieir 
type of an old disease. At the beginwjjg of 
these studies the amture of the causative agpur 
of the disease was entirely luikuoTO. 

So far as the writer was infowned, it lias cot 
been definitely determined whether the caiiAi- 
live agent is a microscopically visible orgnnwji. 
a filtrable vdrus, or a toxin. Therefore, it 
right throughout the course of the studies to 
try to keep entirely open'miuded, to be mi 
oretiy influenced by superficial appeunmeo of 
analogy vvith any other disease, to consider con- 
stantiy the possibility that in tliis epideinic of 
encephalitis we were dealing witli a diseaa' or 
a tj'pe of disease different from any other which 
previously had prevailed in this country or, 
perhaps, in any other country, to collccv facts 
carefully and thoroughly, and to consider every 
possible factor which might operate in the 
causation and spx-ead of this disease. 

The geogmpluc distribution of the epideuviv; 
appeared to furnish a lead. There must have 
been some definite difiereiico between the com- 
immities wliich were lieavify affected and tho>6 
which were lightlj’ affected or not affected at 
all. Tile detei’minntion of these differences and 
whether tliej' wei'o consistent seemed highlv 
important. In the areas heavily affected, the 
disease appeared to attack in about the suae 
proportion rich and poor, wliite and hegro, and 
persons of cliffereat national descents. Diffei' 
ence in sources of water supplies for drinkiUr 
and culinary purposes in two or more adjaccut 
areas did not appear to affect the prevalence 
of the disease. Difference in food habits did 
not appear to affect prevalence. Xo evidence 
was found of a disproportionately high pi'eya- 
lence of the disea.se among users of milk, ice 
cream, or any othw food from any one mme. 
Therefore, it seems that if either water sujv 
plies or food supplies had operated in the 
spread of the disease all of the supplie-s in th'‘ 
large areas affected would have to have been 
about ecpiallj' involved. 

The first '2 days of these studies f September 
IS and W) were spent by the writer in the 
Louis region for eonfereiwe and olw'i-vatiou 
with other offieere engaged in intenAve studies 
in that region. We made repeated trijis hack 
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and forth over the St. Louis City line through 
different parts of the then heavily affected, 
thickly built-up suburban zone in St. Louis 
County. 

As the city line was crossed going into the 
suburban zone, one difference was striking and 
very apparent. In the city area there were 
both sewage and sewerage. In the subiu'ban 
area there was sewage but no adequate sewer- 
age. In the city the sewage is carried awaj'^ 
by trunk sewers to the disposal plants and 
eventually to the river. In the suburban zone, 
which is a section of hills and dales, there is 
no general sewerage system and the sewage 
from the small municipalities and from the 
thousands of dwellings and places of business 
is carried by small municipal sewers or by pri- 
vate or individual sewers direct from toilets or 
from cesspools or septic tanks to nearby creeks 
or streams. These heavil}' polluted open 
streams are very offensive to sight and smell. 
Even if they had nothing to do with the causa- 
tion or spread of any disease, they are bad. 
They should not be tolerated in any community. 

Since the rainfall in this region in the sum- 
mer of 1933 was less than that for any of many 
previous summers, sewage was concentrated 
to an unusual degree in these creeks in the 
summer and early fall of this year. Mosquitoes, 
mainly (or almost solely) Gulex pipiens^ were 
breeding in myriads in these heavily sewage- 
polluted creeks. The citizens generally in these 
areas stated that mosquitoes were much more 
numerous and much more of a pest this season 
than thej'^ had been for many years before. 
Surgeon L. L. Williams, Jr., stated that G. 
pipiens and Gulex quinquefasciatus mosquitoes 
bred under such conditions are capable of and 
addicted to long flights — 2 miles or more. Any- 
how, in September of this year*, G. pipiens mos- 
quitoes were observed from time to time in 
rooms in some of the farthest downtown lead- 
ing hotels of St. Louis. The probability is that 
they were present more or less in all parts of 
the city, but most abundant in the outlying 
western areas. 

Mosquito breeding in open sewage-polluted 
creelis was kept iir mind in the coui-se of the 
observations in other communities. East St. 
Louis is located in a flat, river bottom area in- 
stead of in one of hills and dales, and there 


was comparatively little, if any, mosquito 
breeding in exposed heavily sewage-polluted 
streams or other waters. Collinsville, III., how- 
ever, is located in an area of hills and dales — 
very similar to that of the St. Louis County 
zone — and there was observed on each of the 
two sides of the village a heavily sewage-pol- 
luted creek in Avhich in September mosquitoes 
{G. quinquefasoiatus, mainly) were breeding in 
myriads. In the Independence and Blue Town- 
ship region between Independence and Kansas 
City creeks were heavily sewage-polluted and 
0. pipiens were breeding therein to a much 
greater degree apparently than in the St. Louis 
County region as a Avhole. Columbia, Mo., pre- 
sented this condition to a considerable degree. 
Kansas City, Jefferson City, Sedalia, and Chi- 
cago appeared free from it. Louisville, Ivy., 
presented it to a marked degree in the imme- 
diate vicinity of each of the Lvo areas in which 
encephalitis was highly prevalent. 

Thus, throughout the limited observations 
made by the writer, the abundance of sewage- 
bred mosquitoes {G. pipiens or G. quinquefas- 
ciatus) appeared to be the only consistent fac- 
tor of difference between coiximunities which 
were heavily affected by encephalitis in this 
epidemic and those which were not affected or 
only slightlj' affected. 

This one fact is not conclusive but it is sug- 
gestive and, therefore, seems worthy of careful 
consideration and further study. It is possible, 
of course, that some other insect, such as the 
sandfly or buffalo gnat (Simuliidae), or some 
unusual large fly or one not yet even thought 
of is the vector; but the evidence obtained in 
the course of these studies points to the mos- 
quito as the most likely conve3^or — if the dis- 
ease is conveyed by insects. Every fact observed 
in the places visited by the writer seems in line 
Avith the hypothesis of mosquito conveyance 
and not one fact observed is in conflict Avith 
it. Thus, hypothesis passes into theory. 

The geographic distribution and most other 
general features of the epidemic appear 
definitely out of line Avith the other much dis- 
cussed hypothesis— and the one yet favored by 
some of the observei-s— that the disease is 
caused bj' an infection discharged in the se- 
cretions from the upper respiratory passages 
of patients and “carriers” and is transmitted 
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from person to person through direct and in- 
direct pereonal contact. In the outbreak of 
malignant smallpox in Kansas City and 
vicinity in 1921 and in the influenza epidemic 
of 1918, the epidemiological pictures "were very 
different from that of this encephalitis 
epidemic. 

In view of the fact that only one person in 
about a thousand in the St. Louis region de- 
veloped encephalitis in the course of the epi- 
demic, negative results from human experimen- 
tation evidently would have to be produced 
on a large scale — involving hundreds of per- 
sons — to tend to nullify the mosquito convey- 
ance hypothesis or any other reasonable 
hypothesis. 

In considering the hypothesis that encepha- 
litis is caused by a micro-organism, a virus, or 
a toxin conveyed to susceptible persons by 
mosquitoes, a number of intex'esting questions 
arise, such as the followmg ; 

1. Do the mosquitoes before becommg capa- 
ble of conveying the causative agent have to 
feed on the blood of a person ill witli tlie dis- 
ease, or of one harboring the causative agent 
without being ill, and carry the agent through 
a developmental cycle as is the case with yellow 
fever and malaria? 

2. May adult mosquitoes become capable of 
conveying the causative agent mechanically — 
as appears to be the case with some of the in- 
sects which convey the infections of some of the 
trypanosomiases — after feeding on the blood or 
some of the secretions or excretions of a person 
(ill with the disease or before, after, or with- 
out illness) harboring the causative agent? 

3. May mosquitoes while in the larval stage 
acquire the causative agent in their feeding on 
matter polluted with human excretions or secre- 
tions or on other matter and continue to harbor 
the agent and be capable after reaching adult 
life of conveying the agent to persons by biting 
or otherwise? 

4. If mosquitoes become loaded with the 

agent before leaving their breeding places (as 
appears to be the case with the mites whicli 
convey the infection of tsutsugamushi fever) 
is it one out of many— thousands or millions— 
or a considerable proportion of them which be- 
comes loaded? , , 

5. Is tlie causative agent hai-bored by the 


loaded mosquitoes for a period of days or wci-ks 
or for only a few hours after leaving dieii- 
breeding places ? 

6. Is one loaded mosquito capable of con- 
veying the causative agent to a susceptible per- 
son by one bite or are a number of bites by one 
or many loaded mosquitoes required? 

7. Do other animals— such as poultry, binl$, 
cows, horses, squirrels, rodents, or even fisli 
or rejitiles (dead or alive) — serve as sources 
of the causative agent from which mosquitoes 
may transmit the agent to man? 

8. Are persons who “do not mind” mos- 
quitoes, and who sit out in the open after duiic 
of evening and “take them,” more likely to 
contract encephalitis than are persons who are 
“poisoned” by mosquitoes and who try to get 
away from them? 

9. Is it pxossible that the part of the body 
bitten is a determining factor, as is the case with 
rabies virus, tending to explain why elderly 
persons with well-clad bodies and whose faces 
and necks present the main field of attack for 
mosquitoes are more lilcely under comparable 
conditions of exposure to loaded mosquitoes to 
have the causative agent conveyed effectively to 
them than are lightly clad young persons whose 
legs and arms present the main area of attack? 

10. Are persons with foul mouths and of- 
fensive breaths or with otitis more likely while 
sleeping under cover at night to attract G, 
•pifiens mosquitoes to their heads and necks 
than are persons with clean mouths sleeping m 
the same rooms or houses ? 

Sfost of these questions, presumably, will 
have to be answered, if at all, by the findings 
from future studies; but if in the meanwliilc 
the spread of encephalitis is not proved to be 
due to some agent or agency other than mos- 
quitoes, these questions are and will bo serious 
practical ones. 

The sudden spread of the disease over large 
areas, the very^ unusual occiuTence of more than 
one case in one farajl}^ and the other genend 
features of the epidemic seem to suggest that if 
the causative agent is conveyed by mosquitoes, 
it is conveyed by filth-breeding and filth-liking 
mosquitoes ((7. pipiena) which, in rare e.xcep- 
tion or in considerable proportion, come 
“loaded” from some of their breeding places 
and are capable for a short time of conveying 
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the causative agent without previously having 
fed on the blood of a person or other living 
animal. 

Incidence in Institutions 

Institutions, of which there are quite a num- 
ber in the outskirts and suburbs of St. Louis 
City, seemed to furnish especially strategic 
situations for studies of encephalitis. Pour 
institutions were visited. The first one, an ni- 
stitution for mental cases administered by 
Sisters of Charity, had a population, including 
personnel and inmates, of about 400. It is lo- 
cated on a hill about 2 miles from Clayton in 
St. Louis Cormty and in a zone in which en- 
cephalitis was highly prevalent. All parts of 
the buildiag were found to be well screened 
and otherwise in excellent hygienic condition. 
Not a case of encephalitis developed at that 
institution during the epidemic. 

On a hill in one of the outskirts of the city 
in the vicinity of a section of the St. Louis 
County zone which was quite heavily affected 
are three city institutions, the Hospital for the 
Insane, the Isolation Hospital, and the Infir- 
mary (Almshouse). They face north on the 
same street and are in adjacent grounds. The 
Isolation Hospital is in the middle. The pre- 
vailing winds are from the south. All three 
are supplied with milk, meat, vegetables, and 
other foods purchased by the city from the 
same contractors. All three obtain their water 
supplies from the same source, the city public 
supply. 

At the time of the survey, on September 25, 
llie Isolation Hospital and the Hospital for the 
Insane were found to be well screened and 
otherwise in excellent structural condition, but 
the Infirinaiy was found to be poorly screened 
and in some parts in need of structural repair. 
Doctors, nurses, and other persons in each of 
these institutions were queried regarding mos- 
quitoes in wards and other sleeping quarters at 
night. The report for the Isolation Hospital 
and the Hospital for the Insane was that verj' 
rarely was a mosquito noticed in the sleeping 
quarters, but the report for the Infirmary was 
that mosquitoes were abiuidant and very 
troublesome in the sleeping quarters. At the 
Isolation Hospital, in which over 300 cases of 


encephalitis had been treated during the epi- 
demic, not a case had occurred among the per- 
sonnel. At the Hospital for the Insane with a 
population, including personnel and inmates, 
of about 4,000, not a case had occurred. 

At the Infirmary, with a population, includ- 
ing personnel and inmates, of about 1,200, 13 
cases of encephalitis had developed during the 
epidemic. Two of these were in -female at- 
tendants who were domiciled with six other 
female attendants in a large ward on the second 
floor of the south side of the building. The 
first case was in an attendant who slept in a 
bed directly in front of the door leading from 
an open porch into the ward. The screen on 
this door had sagged and furnished little pro- 
tection against mosquito invasion. The second 
case, developing 6 or 7 days after the first, was 
in an attendant whose bed was' at the same end 
of the ward and located a few feet toward the 
wall from that of the attendant who developed 
the first case. The other six attendants who 
were domiciled in this wai’d and who were not 
stricken with the disease slept in beds located 
at the other end of the ward in the part of the 
quarters farthest away from the door. The 
space of about 40 feet between the set of 2 beds 
and the set of 6 beds was used as a loimge. 

At both the Hospital for the Insane and the 
Infirmary, contact through visitors and other- 
wise with the outside world was free during 
the epidemic; but, for obvious reasons, there 
was more restriction at the Hospital for the 
Insane than at the Infirmary with respect to 
permitting inmates to visit homes in the com- 
munity and go out into and sit around in the 
institutional grounds after sundown. 

Intensive Studies in the Independence Region 

The encephalitis studies in the region of In- 
dependence were begun on September 19 and 
were terminated on September 28. They com- 
prised (a) a survey of sanitary and other 
general conditions in the community, (5) ex- 
amination of the morbidity and mortality 
records of the health office of Independence 
City and of the Jackson Coimty Health De- 
partment, (g) a search for mosquito breeding 
places in the vicinit}q (d) visits to homes and 
collection of detailed epidemiological liistories 
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of 19 cases of encephalitis among residents of 
Independence City and of 28 cases among resi- 
dents of Blue Tonmship in Jackson County. 

Independence is the seat of government of 
Jackson County. It is an attractive little city 
with rolling topography, wide, clean streets 
and well-kept homes, and without serious ovei-- 
crowding in any part. Economic conditions 
generally appear considerably above average 
for cities of its size. The land area is about 3 
scpiare miles and the population in 1930 was 
15,296, 14,450 whites and 846 Jlagroes (U. S. 
Census) . Of the whites, only 488 are foreign- 
born. 

Independence is located east of the northeast 
section of Kansas City, the distance by road 
between the limits of the two cities being about 
6 miles. The public water supply, furnishing 
over 90 percent of water used for drinking and 
culinary purposes in the city, is obtained from 
the Kansas City supply. Tlie milk supplies 
and other dairy products distributed in the 
city are from Kansas City and from local 
dairies and nearby dairy farms. xVbout 50 
pei’cent is said to be pasteurized and most of 
the remainder to be grade A raw. Practically 
all meats sold in the city are distributed by 
Kansas City dealers. Vegetables are mainly 
from Kansas City markets and nearby farms. 

About 80 percent of the private dwellings and 
piiblic jjlaces are coimected with the city sewers 
and the remainder are provided with septic 
tanks, cesspools, or privies. The main trunk 
sewer, carrying about two-thirds of the city's 
sewage, dischai’ges into Rock Creek, a shallow 
stream ranging in width from 3 to 10 feet, 
meandering in and out along the southern out- 
skirts of the city, and finally discharging into 
a lake in Mount Washington Cemetery about 1 
mile from the eastern limit of Kansas City. 
The sewage before discharge into the creek (in 
the south central outskirts of the city) goes 
through some sort of sedimentation treatment 
which evidently is inadequate because the aew- 
aue was found highly putrescible after it en- 
tered the creek. Samples of water dipped from 
Rock Creek and from other heavily sewage- 
polluted creeks in the other outskirts or sub- 
urbs of the city were found, on September 22, 
to be literally teeming with mosquito larvae, 
which on examination proved to be G. fipiem. 


Tlie locally prevailing winds are fioin the 
south. 


Local Prevalence of Encephalitis 

Independence was severely aii'ected by the en- 
cephalitis epidemic. From August 19 to Octo- 
ber 21, 1933, 63 cases with 14 deaths were im- 
ported among the residents of the city. Si.xty 
cases were in white persons and 3 were in Xe- 
groes. The case incidence for the whole period 
of the epidemic in Independence was 1 to about 
250 of population. 

Blue Township in Jackson County, especially 
that part lying between Lidependence and Kan- 
sas City, Avas also seA-erely affected. In that in- 
tercity zone the case incidence was 1 to about l2a 
of population. The of Jackson 

County, exclusive of Iiideiaendence and Ivaii5.i3 
City is 55,406. Of them, 27,356 reside in BJna 
Township outside Independence. In this total 
rural population of Blue Township there were 
reported from August 19 to October 14, lOS-'i, 
61 cases of encephalitis with 8 deaths, a c:u«e 
incidence of 1 to about 450 of population. 

Ill the total population of 28,056 hi the otliev 
rural toivnships of Jackson County not a case 
was reiiorted within that period. All ca-scs 


Table 2. Disfribution of cases of encephoiilis 
lethargica in independence and Blue Town- 
ship, Mo., by oge and sex, 1933 


Age 

(years) 

Iiidepeiicieuee 

Blue Township 

Male 

Fe- 

male 

Total 

Mule 

Fe- 

male 

Totalj 

0-4 

1 

0 

0 

0 

0 

0 

0 

5-9 

0 

0 

0 

3 

0 

3 

10-14 

2 

0 

2 

4 

1 

o 

15-19..- . 

r 

1 


1 

Lj 

- 

30-24 

0 

0 

0 

0 


- 

25-29 

5 i 

2 

7 

1 




30-3i 

35-39 

40-14 . 
45-49. 

50-54 

55-59 . - . 
60-04. 
05-09 - - - 
70-74- -- 

7.=-79 

S0-R4 

S5-S9 

Total 


4 

5 
1 
I 

0 

r 

1 
1 
0 
3 

0 I 
0 1 


4 

4 

0 

3 

I 

1 

•j 

i 

i 

1 

0 ) 


33 


,->.3 30 


30 


Total 


0 

3 

7 

! 

O 

10 

s 

n 


10 

9 

3 

10 

5 

7 

0 

J 
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Table 3. Incidence of encephalitis lethargica in 
Independence, Mo., by age and sex, 1933 


Age (years) 

Population 

Cases 

Incidence 
of cases 
to 

persons 

Total 

Male 

Female 

Under o 

1,170 

607 

563 

0 

0-1, 170 

5-9 

1, 367 

726 

641 

0 

0-1, 3C7 

10-14 

1, 326 

636 

690 

2 

1-663 

15-19 

1, 308 

656 

652 

3 

1-654 

20-24 

1,533 

736 

797 

0 

1-1, 533 

25-29 

1, 339 

635 

704 

7 

1-191 

30-34 

1, 061 

503 

558 

1 

1-1, 061 

35-44 

2, 045 

962 

1, 083 

7 

1-292 

45-54 

1,728 

824 

904 

9 

1-192 

55-64 

1, 256 

611 

645 

8 

1-157 

65-74 

768 

346 

422 

11 

1-69 

75 and over 

388 

194 

194 

6 

1-64 


7 

4 

3 

5 








Total.. 

15, 296 

7,440 

7, 856 

58 

1-264 


reported in Blue Township outside Independ- 
ence were in white persons. In the rural part 
of the township, only 60 Negroes reside. The 
area of Blue Township west of Independence, 
which probably was more heavily stricken by 
the epidemic than any other area of considerable 
population, is hilly. In the dales between the 
hills are numerous creeks. Most of these creeks 
are polluted with sewage and are heavily pol- 
luted in periods of drought such as that of the 
summer of 1933. Samples of water dipped 
from a number of places in those creeks on 
SeiDtember 22 were found to contain myriads 
of <7. pipieiis larvae. The report from the resi- 
dents generally was that mosquitoes were much 
more abundant m July, August, and September 
of this year than in the corresponding months 
of any previous year within their recollection. 
The opportmrity for the breeding of mosquitoes 
in heavily sewage-polluted water in this region, 
in proportion to population, seemed several 
times as great as that furnished in the St. Louis 
Comity region. 

The zone between Independence and Kansas 
City is quite thickly built up, resembling for 
the most part a scattering village. The ma- 
jority of the residents appear to be in good or 
fair economic circumstances, ilost of the water- 
used for drinking and culinary purposes in this 
zone is piped from the Kansas City supply. 
The large majority of the homes seem well con- 
structed and well kept. It was surprising to 


find among the streets at the front of some of the 
rows of those attractive homes gutters filled 
with and flowing with highly offensive sewage. 

Dates of Onset of Oases 

In a large majority of the cases especially in- 
vestigated, the onset of definite illness was sud- 
den or after a prodromal period of only a day 
or two. The dates of onset (usually those upon 
which the patient took to bed) of 51 cases in 
Independence and of 59 cases in Blue Township 
(outside Independence) , whose histories on this 
point were obtained, were evenly distributed 
througliout August and September. [Tabula- 
tion omitted. — ^Editor.] 

Age and Sex 

The occurrence of cases of encephalitis among 
111 persons in different age-sex gi-oups is shown 
in table 2. It is interesting to note that in per- 
sons imder 15 years of age the case incidence 
was much higher among males than among 
females. 

The case incidence among persons in different 
age groups amoirg 15,296 residents of Inde- 
pendence is shown in table 3. 

Table 4 presents the number of persons in the ' ' 
different age groups in the rural farm and the 
rural nonfarm population of Jaclrson Comity, 
the number of cases of encephalitis in each of , 


Table 4. Incidence of encephalitis lethargica in 
Jackson County, Mo., by age and population 
group, 1933 


Age (years) 


Under 5 

5-9 

10-14 

15-19 

20-24 

25-29 

30-34 

35-44 

45-54 

55-64 

65-71 

75 and over.. 
Unknpwn 

Total 


Population 

Num- 

Relative 

Rural 

farm 

Rural 

non- 

farm 

ber of 
cases 

actual 
case in- 
cidence 

1, 292 

4,042 

0 

0-4, 042 

1. 559 

4, 384 

3 

1-1, 461 

1, 645 

3,706 

5 

1-741 

1, 415 

3, 177 

2 

1-1, 588 

1, 042 

3, 017 

2 

1-1, 508 

917 

3,396 

3 

1-1, 132 

1,006 

3, 322 
5, 724 

7 

1-474 

2, 215 

13 

1-440 

1,971 

3, 696 

5 

1-739 

1, 450 

2,524 

4 

1-631 

918 

1, 697 

4 

1-424 

326 

923 

8 

1-115 

22 

22 

5 

15, 778 

39, 630 

61 

1-640 
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the age groups, and, since the large majority 
of the cases were hi the nonfarni residents, the 
case incidence based on the nonfarin groups of 
the population. 

Findings at Afiected Homes 

In the course of epidemiological studies, the 
ascertainment of definite information as to the 
possibly salient conditions to which the pei-sons 
affected with encephalitis have been exposed 
prior to illness is of primaiy and fundamental 
importance. Therefore, 'visits to the homes of 
persons in which cases of encephalitis had de- 
veloped in the Independence region were begun 
with interest and with an effort toward com- 
lilete opemnindedness. 

Of the affected homes, 18 in the city and 27 
in the township (outside Independence) were 
visited. At the second home visited, a history 
was obtained that within the 3 iveeks prior to 
the onset of the patient’s illness, 25 of about 
100 chickens kept in the yard had died of some 
sort of convulsive disease. At the fourth and 
fifth homes, a history was obtained that ivithin 
several weeks prior to the development of each 
case, goldfish kept in a bowl in the house or in 
a rock garden in the yard had been dying. At 
the seventh home visited, the wife had captured 
three strange insects in the bedroom of her 
husband the day he became ill with encepha- 
litis. These insects, resembliug somewhat the 
drones of honey bees, ivere later identified at 
the St. Louis headquarters of the studies as 
moths of unusual occurrence in that part of 
the world. The convulsive chickens, the sick 
goldfish, and the strange moth tales, however, 
did not continue, no histoiy of anj' of them 
being obtained at any of the other stricken 
homes visited. 

Especial consideration was given to the pos- 
sibility of the encephalitis epidemic having 
been caused by a toxin — comparable to tiiat 
of botulism — conveyed in some widely distrib- 
uted canned or otherwise prepared food, but 
the histories of the cases definitely eliminated 
such etiological possibility. Attention also was 
friven to the possibility of unhealed wounds, 
sores, bad tonsils, and diseased gums serving as 
a nidus of infection. Tlie proportion of cases 
among pemons with diseased gums was found 
to be quite interesting. 


Possible Susceptibility Factors. 'So evi- 
dence was obtained to suggest that hay h^cr, 
asthma, hives, herpes, previous attack of ;my 
infectious disease, vaccination agauist smali- 
pox, or immmiization against diphtlieiia or 
typhoid fever tended to make one especially 
susceptible to the disease. 

Of the 47 cases of encephalitis intensively 
studied in the Independence region, only 4 were 
in persons who gave a history of frequent colds 
or sore throat prior to onset of the illness, only 
6 were in persons who had bad tonsils, 3 were 
in persons who were subject to fever blisters, 
12 were in persons who durmg the 2 weeks or 
more prior to illness had unlrealed woiuids or 
sores, and 24 were in persons who had diseased 
gums and/or badlj' decayed teeth. Definite 
Mstories of moutlr conditions were obtained 
for 18 city cases and 22 township cases. The 
18 city cases were in persons who during the 2 
weeks or more prior to their onsets of encepha- 
litis had mouth conditions as follows : 10 with 
Eiggs’ disease, 2 with Vincent’s angma severely 
affecting the gums, 4 with false teeth, and only 
2 with healthy gums and sound natural teetli. 
The 22 township cases were in persons wlio 
during the 2 weeks or more prior to their onsets 
of encephalitis had mouth conditions as follows: 
12 with Eiggs’ disease, 2 with false teeth, atid 
8 with healthy gmns and soimd natural teeth. 
In a sufficient proportion of instances to he 
somewhat impressive, the one member of a fam- 
ily who had a foul mouth w'as the one member 
who developed encephalitis. 

Water and Foods 

There was no evidence that any water supply 
used for drinking operated as a factor in tiie 
spread of encephalitis. The distribution of 
cases among users of the cliflei’ent water sup- 
plies was in close proportion to the numbers m 
the general population exposed to the diilereut 
supplies. 

27o evidence was obtained pointing to m»K 
or any milk product as a factor in the spie.u 
of the disease. The number of cases among 
the users of milk from the dilfereut milk sup- 
plies of tlie community was as nearly pro- 
portionate to the amount of the milk distributed 
by the different dealers as could he expected 
with such a limited number of cases. TJiere 
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was no disproportionately large number of 
cases among consumers of milk or any other 
dairy product from any one source. The 
heavier milk drinker's and ice cream consumers 
of the affected families generally escaped the 
disease. A large majority of the cases were in 
persons who used milk sparingly (in coffee or 
on cereals) or not at all. 

l!fo evidence was obtained to suggest that 
meat, vegetables, or fruit, or any other food 
supplies were a considei’able factor in the 
spread of the disease. Only 5 of 18 cases in 
the Independence group and only 4 of the 24 
cases in the Blue Township group— whose his- 
tories on this point were obtained — were in per- 
sons who, within the 3 weeks prior to onset 
of illness, ate any food or drank any beverage 
of an unusual nature either at or away from 
home to which other members of their families 
were not also exposed. The incidence of the 
disease appeared less among beer drinkers 
than among nonbeer drinkers in the community, 
and there was no suggestively large proportion 
of cases among those who habitually drank beer 
of any one particular brand. 

Sanitary and Hygienic Conditions. The 
large majority of the encephalitis cases were in 
persons residing in dwellings with apparently 
good sanitary and hygienic conditions, except- 
ing that with respect to exposed sewage in the 
street gutters and nearby creeks. 

Animals on Premises. Tlie i^resence of ani- 
mals at the IS affected homes visited in the city 
and in 27 affected homes visited in the town- 
ship was determined. 

Unusual Insects. In 18 of the affected city 
homes visited, large gray flies of an rmusual 
kind were reported to have been present in 
large numbers at 4 and small black flies at 2. 
In 27 of the affected township homes visited, 
large black flies of an unusual kind were re- 
ported to have been present at 1, bottle flies (in 
large nmnbers) at 1, and small black flies at 1. 

Personal Contact. Among the 122 homes in 
which cases were reported in the encephalitis 
epidemic in the Independence region there were 
only two instaiaces of more than one case in a 
home. Two cases occurred in one of the homes 
in the city and two in one of the homes in 
Blue Township. Tlie interval between the on- 


sets of the two cases in the city homes was 25 
days and that between the onsets of the two 
cases in the township home was 7 days. The 
affected households in the zone averaged 4.5 
persons. Therefore, the total number of per- 
sons who did not develop the disease in those 
122 households was about 425. The case in- 
cidence in the Independence region was 1 to 
about 200 of population. In view of these data, 
it seems that residence in a home with a case 
of encephalitis did not increase the risk of con- 
tracting the disease. 

Of the 47 cases specially studied, only 3 gave 
a history of direct association and only 1 of 
indirect association (through another member 
of the family) with previous cases of encepha- 
litis, and among these 3 are included the 2 
cases developing in previously affected house- 
holds. Thus, it appears that if personal con- 
tact operated as a considerable factor in the 
spread of the disease, it must have done so in a 
very quiet, mysterious, and obscure manner. 

The persons not developing the disease in the 
stricken households of the Independence region 
were, according to the histories obtained, re- 
markably free during the period of the epi- 
demic from ailments of a sort to suggest the 
possibility of a mild case of encephalitis. In 
only 2 of the 45 households visited were his- 
tories obtained of such ailments in other mem- 
bers of the household. In one a son of the 
patient suffered with a “cold” during the 2 
weeks prior to onset of the encephalitis case, 
and m the other the wife of the patient had an 
“intestinal upset” for 2 days about 1 week be- 
fore the develoi^ment of the encephalitis case. 

Two instances were discovered of the occur- 
rence of more than one case of encephalitis 
among persons at place of occupation — one at a 
public school in the city, where a libraz'ian and 
a janitor had their onsets of ilhiess 5 days 
apart, and the other at a printing office in the 
city, where the cashier had her onset of illness 
on August 22, and her successor at tlze desk, on 
August 29, 6 days after going on the job. 

Biting Insects. Of the encephalitis cases 
especially studied, 19 city cases and 28 township 
cases, 9 had a histoiy of liavizig been bitten by 
insects other than mosquitoes 2 or 3 weeks prior 
to the onset of illness. In the city, 4 persons 
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had been bitten bj*^ small black flies or gnats 
and 1 by large black flies. In the township, 2 
persons had been bitten by fleas, 1 by large 
black flies, and 1 by small black flies. 

Every one of the persons who developed the 
disease gave a definite liistory of having been 
bitten by mosquitoes frequently and many 
times during the period of 3 or 4 weeks im- 
mediately prior to, and extending to a time 
within a few hours of, onset of illness. Thus, 
mosquitoes appeared to be the only biting insect 
to serve as the epidemiological common de- 
nominator to all the cases. 

At each of the homes visited, the one mem- 
ber of the family who “did not mind” mos- 
quitoes and who was not “poisoned” b}"- them 
was the one who developed the case of 
encephalitis. 

Discussion 

The observations and reports on the en- 
cephalitis epidemic in iSIissouri in 1933 indicate 
that the flight of mosquitoes in the regions in 
which the disease was highly prevalent began 
to diminish about September 15, and by the 
end of that month was probably less than 10 
percent of that of the period of maximum 
flight. Following a heavy rain and a pro- 
nounced drop in temperature in the night of 
September 26, both the flight and the larval 
life of mosquitoes suddenly decreased very 
much in the Iirdependence region. Twenty- 
five dippings on September 28 from places in 
Rock Creek and in other polluted creelvS in 
the vicinity showed only two live larvae. 
Every dippex'ful of water from those same 
places on September 22 had shown scores or 
hundreds of live laiwae. Thus, it appeai-s that 
the epidemic in each of the most heavily af- 
fected regions began and reached its height 
when and where mosquitoes {O. pipiens) were 
unusually and tremendously prevalent, de- 
creased as the mosquito flight decreased, and 
ceased to prevail (in epidemic rate) when adult 
mosquitoes in the vicinity became scarce or 
ceased to travel. Such coincidences are sig- 
nificant. 

The epidemic in Missoiua this year seemed 
to present many epidemiological features simi- 
lar to those of the epidemic in the Iixland Sea 


region of J apan m the summer of 1021. Mos- 
quitoes fovmd in the vicinity of Osaka have 
been identified as G. Qidnquefasciaius atul/or 
0. pipiens {2). It would be interestitiir tu 
ascertam whether they were unusually aLi- 
dant in the Inland Sea region in the summer ot 
1924. 

Conclusions 

1. The preponderance of epidemiological ed- 
dence supports the hypothesis that encephalitis 
lethargica of the epidemic tjqxe which pre- 
vailed in ^Missouri and neighboring States in 
the summer and autumn of 1933 is caused by 
an agent (micro-organism, virus, or toxin) 
which is conveyed to persons by mosquitoes (C. 
pipiens and/or 0 . quinquefasciatus) which 
have bred uuifer some set of unusual conciitions 
in waters heavily polluted with human sew- 
age, tliereby becoming capable for a short 
period — perhaps only a few hours— -of convey- 
ing the causative agent to persons by biting or 
otlierwise witliout previously liaving fed upon 
the blood of a person or otlier living animal 
harboring the causative agent. 

2. The installation of sewerage systems ami 
other appropriate measures should bo carried 
out as promptly and as thoroughly as may be 
practicable, before the summer of lOSl, in every 
city, towur, village, and subui'ban and otlier 
thickly settled community to prevent the breed- 
ing of G. pipiens and/or C. quinqucfosonilui 
mosquitoes in surface streams, creeks, rivers, 
ponds, lakes, or other exposed collections of 
water w'hich are or wliicli ai’o likely to become 
heavily polluted with human sewage. 

3. From all the evidence obtained in the 
course of these studies, it appears improbable 
that water used for driulcing and culinary pur- 
poses, milk or other foods, insects other tlmii 
mosquitoes, or personal contact, cithei sep 
arately or togetlier operated us very consider- 
able factois in the spread of the disease. 

4. Persons generally, and especially tbo-'^' 
over 50 years of age, in communities in which 
encephalitis prevails or is likely to prevail in 
epidemic rate should hasten to secure needed 
corrective work to put their gums and teeth 
in hygienic cojxdition. 
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5. Encephalitis lethargica should be made a 
reportable disease by Federal, State, and local 
health agencies. 

6. Studies of the cause and mode of spread 
of encephalitis should be continued unceasingly 
and adequately until complete practical knowl- 
edge of the subject becomes available. 
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Editok’s Note: The theory of mosquito transmis- 
sion of encephalitis, detailed in the foregoing paper, 
was touched upon briefly in a paper read by Dr. 
Lumsden at the 29th annual meeting of the Southern 
Medical Association in St. Louis, Mo., in November 
1935 and published in the March 193G issue of the 
Southern Medical Association Journal, vol. 29, pp. 303- 
SOS. 


Air Pollution 

Wagner College. The sixth aimual symposium on air pollution 
and its control will be held at Wagner College, Staten Island, H. Y., 
on Saturday, April 26, from 9 a. in. to 4 p. m. 

Participatmg in the symposium will be air pollution control offi- 
cials from government and industry, and specialists in the fields of 
engineering agriculture and public health. 

This year’s program will emphasize the legal, technical, and legis- 
lative aspects of interstate air pollution control, and the contribution 
of industry to the abatement of atmospheric contamination. 

The symposium is sponsored by Wagner’s department of bacteri- 
ology and public health. Dr. Natale Colosi, chairman of the depart- 
ment, is in charge of the symposium. 

University of North Carolina. Concentration of course work in 
air pollution, offered in fulfillment of the master’s degree, has been 
announced by the School of Public Health of the University of North 
Carolina, Chapel Hill. Courses are open to sanitary scientists and 
sanitaiy engineers. 

The department of sanitary engineering, which has a grant from 
the Community Air Pollution Program of the Public Health Sei'vice, 
will direct the studies. 

University of Minnesota. Specialized gr aduate courses in air pol- 
lution will be offered in the sirring quarter of 1958. This summer, 
from August 4-15, a workshop in air pollution will be open to qualified 
physicians, engineers, chemists, and other sanitation personnel. In- 
quiries should be addressed to Dr. Gaylord W. Anderson, Director, 
School of Public Health, College of Medical Sciences, University of 
Minnesota, Minneapolis 14. 
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Tax Victory 

The health center in Concepcion, Paraguay, won 
a victory when the municipality dropped its build- 
ing tax on latrines. The levy of 250 guaranies 
equaled the total construction cost of the latrine, and 
made the price prohibitive to many families. 

— M A TavvJk., chief, health, ivelfare and housing 

field party, U. S. Operations Mission, Paraguay. 

Second Try 

The paramount chief, two clan chiefs, distnct 
«Usion membets, and ihe diteclor of puU.a 

tolth nnntaB apoka « A' “ 

to of tout unleuated .mdwtve, m Gb.™o*. 
Libetia. Only *0 tht.o mtd«.v«> »bo Wed to 
oa.s did not enjoy the festive occasion. Two ot 
diem remain undaunted, however, and ate enrol e 
„ te n«t class of 10 pupils. Recuit.nB for the 
^dwives eoutse goes on in idl important clan areas, 
die. ate scheduled for 8 diaerenl locations, m- 
eluding the Gbavnga clinic. 

_E, L. MiSTHOPF, M.D., n.edic.1 officer, V. 3. Wp 
erations Mission, Libena. 


larims and Smallpox 
Aher pil-rims returning from Ketbella. Iraq, in- 
fdtld il smallpox infections in Iran, Iranian 
f Iraqi public health officers of the province, 
the cmnmon border met to develop a control 
° Tt? Fran. Rosa, U. S. Operations Mission, 

• -ited Iraq for 5 days to help work out a jomt 

.deflated plan 

.combat the di»«ae._^_^ inlrcdncti.n of smallpos 
OpportumUe. resulted from several 

,lo Iran were not vaccinated as they 

actors. Som ^ 5 ^^^ immunized 

eft or reentered • 

,11 Kerbella, quarantine authori- 

tively controUeo. 


ties overlooked vaccinating or examining iniaui;. 
who were regarded as '‘baggage. 

Infected ailing pilgrims were carried alUkib.n 
across the country on buses; some were not tHen 
identified when they crossed trough quarautirie j 
posts. Ineffective vaccination, illegal border ettes- 
inos false vaccination certificates, conceabnen! ol : 
infected travelers, and failure to check certificates 
or to isolate cases also contributed to Uansum.'-m 

of the virus. .. 

Vaccination and quarantine measures bau ,m.e 

bMu slrenglhnned. Now only 10 pm»t .1 fc pd 
grioM leaving the eounl.y ate n"vaecmPtd » V 

wach the border. Previously, a « «I 1“"' e 
turning tr.n, Iraq, having left 

SeoW. Bieicion. U. S. Opemmoe , !&«««. 

Thai Promoter 

The headman of Bang Tao, 
strongest advocate of the privy ^ j r«. 

;sr iX”'r»’.^>'»“ 

bought 300 privy slabs. jS,, 

The villagers at first one 

religious principle which or^Ms 
human fecal deposit m e P 

stalling a privy is the popula 

Tao. Slabs are sold at cost an 

:,ev„lvi„grund.om.kend.t.oneU^.^^^„j 

department sanitarians assist 

installing slabs. . , rommunity or- 

Intereat in health education 

tranizalion ran as high i” ° Villaucrs as 

Gatoo, our first ^^rt'^rncTmenfficr/ioincd 
well as community health c 

i„.he...bbeipproi«.J™ ^ 

ing almost as fast as they a 

‘■"oth” plli ol •>>» 

U und i"’<‘7;r,CriS-er.. 

care f.c.bt.c. « m 

-^7Zv:!:ope,.uoo.M<.^oo.noa.o^. 



Oklahoma’s Heart Disease Course 
for Multidisciplines 

KIRK T. MOSLEY, M.D. 


S CIEiSTCE teaching has the responsibility of 
keeping workers in the field abreast of 
new developments. This task of communicat- 
ing information to those responsible for trans- 
lating scientific advances into health services 
for individuals, families, and communities is 
often complicated by the fact that this infor- 
mation cuts across many disciplines. Public 
health especially embraces a vaidety of services 
demanding broad understanding by many indi- 
viduals working together to accomplish their 
purposes. 

These people must be made to feel more com- 
petent in their own fields and to know how tlieir 
services complement the services of workers in 
other disciplines. 

Accordingly, a course on heart disease was 
offered at tlie University of Oklalioina, May 28- 
June 9, 1936, with the basic purpose of provid- 
ing better services to heart disease patients 
through increasing the knowledge and skills of 
workers in various disciplines. The course was 
designed to show the importance of and give 
opportunities for a team approach bj' those 
with the various skills and technical abilities 
required to take care of the needs of the pa- 
tients. 

Eepresentatives from voluntary and official 
agencies at local. State, and national levels par- 
ticipated in the planning meeting. National 
bodies represented were the American Heart 
Association, the National League for Nursing, 
and the Public Health Seiwice. On the State 


Dr. Mosley is chairman of the department of preven- 
tive medicine and public health. School of Medicine, 
University of Oklahoma, Oklahoma City, 


level those represented were the Oklahoma 
State Heart Association, Oklahoma League for 
Nursing, the Oldahoma State Health Depart- 
ment, and the School of Medicine, the School 
of Nursing, and the Extension Division of the 
University of Oklahoma. These State agen- 
cies subsequently became the co-sponsors of 
the course. Plaiming committee members in- 
cluded nurses, social workers, nutritionists, 
physicians, and educators. 

The course of instruction, scheduled for 2 
weeks, was offered by the department of pre- 
ventive medicine and public health of the 
School of Medicine, through the Extension Di- 
vision of the University of Oklahoma. Quali- 
fied students successfully completing the course 
received 2 hours of imiversity credit. 

Enrollment was liinited to 30 with a special 
effort being made to enroll students repre- 
senting a variety of disciplines. A total of 27 
students attended all or part of the course. In 
this groiqj were 8 physicians (health officers) ; 
11 nurses, 5 of them from official health agen- 
cies, 4 from hospitals, 1 a private duty nurse, 
and 1 from a heart clinic; 4 dietitians; 1 nu- 
tritionist; and 3 social workers. Attendance at 
some sessions, counting resource pei-sons from 
contributing agencies, rose to 50. 

The faculty was provided by the School of 
Medicine and the School of Nursing of the 
University of Oklahoma, the Oklahoma State 
Health Department, the American Heart As- 
sociation, the Oklahoma State Heart Associa- 
tion, and the Public Health Service. 

The Oklahoma State Heart Association and 
the Oklahoma Department of Health each 
sponsored 15 tuition scholarships, and the lat- 
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ter in addition paid for the maintenance of all 
department employees Tvho attended. Secre- 
tarial help Tvas provided by the heart associa- 
tion,- the university, and the health depart- 
ment. Literature, films, slides, and mimeo- 
graphed materials were provided by the heart 
association and health department. Classroom 
and other visual aid equipment was supplied 
by the medical school. 

Instruction was offered in a variety of ways 
with emphasis placed on student participa- 
tion and teamwork, Field visits, special con- 
ferences, and clinics occupied the morning ses- 
sions. After lunch the entire class assembled 
to hear lectures on subjects dealing with the 
physiology of the circulatory system, etiologi- 
cal factors and preventive aspects of heart dis- 
eases, and recent advances in research on the 
cardiac disorders. Following the lectures, 
students met in small groups for discussion 
and exchange of information about the field 
experiences in which they participated during 
the morning period. At a seminar session held 
the last hour of the day, students had an op- 
portunity to discuss with a panel of appro- 
priate experts a selected phase of the heart 
disease jirogram. 

Field Experience 

For the field experience, one of the most suc- 
cessful aspects of the program, the class was 
divided into 5 small groups, each witli stu- 
dents from 2 or 3 disciplines. Each member 
of a gi’oup was assigned a difl'erent type field 
activity each day, and no two membei's of tlie 
same group participated in the same activity 
together. For example, during a morning pe- 
riod, one member of a group might be assigned 
to observe bedside nursing care of a cardiac 
patient in a hospital, another member to ac- 
company a public health nurse on a home nurs- 
ing visit to a cardiac patient, a third meiubev 
to visit the vocational rehabilitation office for 
a conference on the role of this agency in the 
rehabilitation of cardiac patients, and a fourth 
member to visit the food clinic and confer on 
diets for cardiac patients. ^ 

This arrangement provided the group with 
varied experiences and encouraged the exchange 
of information between group membera. 


Among the institutions and facilities vlfited 
as a part of the field experience were the Okl\- 
homa Medical Eesearcli Foundation, Okkhonu 
State Heart Association, Department of Public 
Tl^elfare, State Industrial Commission, 
medicine department of the Oklahoma School 
of Mechcine, Crippled Children’s Cominksiou, 
a nursing home, cardiac catheterization clinic, 
medical wards, social service and dietetics de- 
partments of the Hniversity Hospitals, cavdiac 
conferences for children and for adults, heait 
station where electrocardiographic e-xamina- 
tions are made, rheumatic fever clinic, and a 
convalescent hospital. During the visit stu- 
dents were given an opportunity through dis- 
cussion and conference to obtain a better under- 
standing .about the role of the agency or facility 
in providing services to heart patients. 

“Handout” Materials and Tests 

Three portfolios, Social Service Information, 
Nursing Iirformation, and Nutritional Infor- 
mation, were distributed to each member of the 
class. Each of the portfolios contained S to 10 
pieces of literature which had been obtained 
from the Public Health Service, heart associa- 
tion, or otlier sources. In addition to the litera- 
ture, 'a carefully selected bibliography which 
ijrchided visual aid material xvas distributed. 
Thus, each student could take home from the 
course the most recent literature available for 
the various disciplines. 

Tests before and after the course wem given 
to gauge student progress. These tests com- 
prised hypothetical family situations based on 
case }naterial from tlie University Hospitals 
and health department files. The iiidividua 
responses uniformly indicated an increasing 
knoxvledge about heart diseases and the P'ob- 
leiu of imtieiits with heart diseases. TJie an- 
swers also reveaietl an incrciised iiwiuviicss o 
the twed to coordinate five services of prefer' 
•sional workers respon.sible for the care of car- 
diac patients. The results of tlie tests reliertetl 
definite achievement towanl the chief objective 
of the course, better care for tlie heart jiatieut. 

Followup Conferences 

Appro-vimatcly a year after the coui-se, afojut 
14 persons met with one of the instructors from 
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the Public Health Service for a followup con- 
ference. Through this group approach an 
attempt was made to get tangible evidence of 
the value of the course expressed in terms of 
better patient care. The remainder of the class 
were contacted by letter. These are some of the 
experiences reported ; 

• A nursing supervisor, who participated as a 
resource person, reported she had had a feeling 
of frustration after the course because she had 
been made aware that nurses in the hospital were 
not “nursing the patient.” She is now director 
of the Baptist School of Nursing in Oklahoma 
City. 

• A private duty nurse, who for 1% years had 
been caring for a patient with cirrhosis of the 
liver, said she undei’stood better how to give her 
patient, a physician, a low sodium diet. The 
nurse prior to going on duty with her current 
patient had for 2 years taken care of cardio- 
vascular disease patients only. 

• A hospital dietitian, who is now an instruc- 
tor in a school of nursing, reported that she had 
prepared teaching materials centered on the 
patient with cardiovascular disease rather than 
on the d.iet. 

• One medical social worker, serving on a 
national committee, felt she was more helpful 
in selecting teaching materials for schools of 
social work. She had been active also in estab- 
lishing communication between the new medical 


social worker in the school of medicine and those 
in other disciplines. 

• One of the health officers said that during 
the course he had learned for the first time that 
State health department nutritionists were in- 
terested in the problems of special diets for the 
cardiovascular disease patient and had begun 
using their services. Recently, he became the 
assistant to the director of the division of local 
health services in the Oklahoma Department of 
Health and now is serving as consultant 
throughout the State. 

In Tulsa a different approach was used. The 
supervising nurse had shai’ed her course of 
instruction with the nurses in the district to 
which she was assigned. These staff nurses 
reported their experiences to the group. One 
nurse asked a private physician regarding die- 
tary problems of the patient for whom the phy- 
sician had I’equested nursing service in giving 
a diuretic. At first the physician rejected the 
idea ; later he acknowledged the visiting nurse’s 
contribution by requesting visits to other pa- 
tients. Nurses in other supervisory districts 
felt that they too would have benefited by 
instruction from the supervisor who attended 
the course session. 

This followup evaluation added much to the 
significance of the course and provided useful 
infoi’mation in planning future courses of 
histruction. - 


How to Set Up a Heart Course 


For schools wishing to offer a heart disease course for multidisciplines similar 
to the one at the University of Oklahoma, the Heart Disease Control Program 
of the Public Health Service has prepared the following outline describing step 
by step the development of the course. This outline may serve as a checklist; 
however, it is only suggestive since individual situations cannot be anticipated, 
and its chronology cannot possibly be more than relative. 


ASSUMPTIONS 

That the course will be held at an established uni- 
versity or college for a minimum period of 2 weeks. 
That an approximate number hours of credit in the 
school will be given, if desired, to those who are 
eligible. 


That a properly representative committee will take 
the leadership in effecting the course. 

That the whole-hearted cooperation of all the nec- 
essary participant agencies will be attained. 

That the need for, and interest in, the course will 
have been determined in advance. 
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ter in addition paid for the maintenance of all 
department employees -who attended. Secre- 
tarial help was provided by the heart associa- 
tion,- the imiversity, and the health depart- 
ment. Literature, films, slides, and mimeo- 
graphed materials were provided by the heart 
association and health department. Classroom 
and other visual aid equipment was supplied 
by the medical school. 

Instruction was offered in a variety of ways 
with emphasis placed on student participa- 
tion and teamwork. Field visits, special con- 
ferences, and clinics occupied the morning ses- 
sions. After lunch the entire class assembled 
to hear lectures on subjects dealing with the 
physiology of the circulatory system, etiologi- 
cal factors and preventive aspects of heart dis- 
eases, and recent advances in research on the 
cardiac disorders. Following the lectures, 
students met in small groups for discussion 
and exchange of information about the field 
experiences in which they participated during 
the morning period. At a seminar session held 
the last hour of the day, students had an op- 
portunity to discuss with a panel of appro- 
priate experts a selected phase of the heart 
disease program. 

Field Experience 

For the field experience, one of tlie most suc- 
cessful aspects of the program, the class was 
divided into 5 small gi’oups, each with stu- 
dents fi’om 2 or 3 disciplines. Each member 
of a group was assigned a different type field 
activity each day, and no two members of tlie 
same group participated in the same activity 
together. For example, during a morning pe- 
riod, one member of a grou]? might be assigned 
to observe bedside nursing care of a cai-diac 
patient in a hospital, another member to ac- 
company a public health nurse on a home nurs- 
ing visit to a cardiac patient, a third member 
to visit the vocational rehabilitation office for 
a conference on the role of this agency in the 
rehabilitation of cardiac patients, and a fourth 
member to visit the food clinic and confer on 
diets for cardiac patients. 

This arrangement provided the group with 
varied experiences and encouraged the exchange 
of information between group members. 


Among the institutions and facilities visitoii 
as a part of the field experience were the Okla- 
homa Medical Research Foundation, Oklahoma 
State Heart Association, Department of rublie 
Welfare, State Industrial Commission, plnsica! 
medicine department of the Oklahoma School 
of Medicine, Crippled Children’s Commisdon, 
a nursing home, cardiac catheterization clinic, 
medical wards, social service and dietetics de- 
partments of the University Hospitals, cardiac 
confei’ences for children and for adults, lieait 
station where electrocardiographic C-xamina- 
tions are made, rheumatic fever clinic, and a 
convalescent hospital. During the visit stu- 
dents were given an opportunity through dis- 
cussion and conference to obtain a better under- 
standing about the role of the agency or facility 
in providing seiwices to heart patients. 

“Handout” Materials and Tests 

Three portfolios, Social Service Information, 
Hursing Information, and Nutritional Infor- 
mation, were distributed to each member of tlie 
class. Each of the portfolios contained 8 to 10 
pieces of literature which had been obtained 
from the Public Health Service, heart associa- 
tion, or other sources. In addition to the litera- 
ture, ’a carefully selected bibliography wliich 
included visual aid material was distributed. 
Thus, eacli student could take home from the 
course the most recent literature available for 
the various disciplines. 

Tests before and after the course wei-e given 
to gauge student progress. These tests com- 
prised hypothetical family situations based on 
case material from the Univemity Ilospita s 
and liealth department files. The individua 
I’esponses uniformly indicated an increasing 
knowledge about heart diseases and the prob- 
lem of patients witli heart diseases. Um an- 
swei-s also revealed tin iiicretised ^nval■elle^3 of 
tlie need to coordinate the services of profes- 
sional workers responsible for the care of c.u 
diac patients. The results of the teats reflected 
delinite acliievement toward the chief objective 
of the course, better care for the heart patient. 

Followup Conferences 

Approximately a year after the coiii>e, nhoM 
Id persons met with one of the instnictoi-s from 
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Some Epidemiological Aspects 
of Cervical Cancer 


RAYMOND F. KAISER, M.D., and ALEXANDER G. GILLIAM, M.D. 


E PIDEiMIOLOGY is concerned witli study 
of disease in liuman populations. In 
common with other medical sciences, its objec- 
tive is to determine the factors related to or 
governing disease occurrence. Unlike other 
medical sciences, however, its universe of study 
is the human population or segments of it. 
Through observations of human experience it 
attempts to determme the characteristics of 
those people who develop disease, and of those 
who escape it. This, in turn, involves the 
measurement of risk to disease in groups of 
people with different characteristics. 

Epidemiological methods of measuring risk 
to cancer, and other presumably noninfectious 
processes, have for the most part been bor- 
rowed directly from teclmiques of proved use- 
fulness in commmiicable disease study. To a 
large extent these teclmiques have been depend- 
ent upon the stage of development of other 
disciplines of medical science. For example, 
it required relatively simple observations in hu- 
man experience prior to the birth of the science 
of bacteriology to demonstrate beyond reason- 
able doubt that diphtheria was communicable. 
An undei-standing of important aspects of its 
natural histoiy, however, had to await the de- 
velopment of simple and inexpensive labora- 
toiy tests wliich woidd detect those persons in- 


Dr. Kaiser and Dr. Gilliam are both with the Na- 
tional Cancer Institute, Public Health Service, 
serving as chief and assistant chief, respectively, of 
the Field Investigations and Demonstrations Branch. 


fected but not sick and would evaluate the 
relative immunity status of the population. 

In cancer, observations in human expeiuence 
were directly responsible for the beginning of 
what has developed into an enormous amount 
and variety of experimental research. The first 
experimental cancers were produced by paint- 
ing tar on rabbits’ ears, an imdertaking 
prompted by the observation in humans that 
risk to cancer of the scrotum appeared to be ex- 
cessive in chimney sweeps. Until the develop- 
ment of the Papanicolaou vaginal cytologj'^ test 
{ 1 , £), however, laboratory research had pro- 
vided no tools for the epidemiologist to use in 
extending our present relatively crude descrip- 
tive epidemiology of cancer. While it is true 
that cervical biopsies were introduced as long 
ago as 1878 by Ruge and Veit ( 3 ) , it is, to say 
the least, impracticable to attempt cervical 
biopsies on large numbers of apparentl}' well 
women. Though the Papanicolaou test does 
not satisfy all of the requirements desired by 
the epidemiologist, it is the first simple, accept- 
able laboratory test which can be ajjplied to 
large numbers of well women and will select 
for further diagnostic evaluation most of those 
with cervical cancer. 

Before this test could be used effectively in 
general epidemiological studies, a niunber of 
questions had to be answered. Could it be effec- 
tively applied in general population groups of 
apparently well women? What were its limits 
of specificity and sensitivity in such groups? 
What were the practical logistical problems? 
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FINAL PHASE 


That all of the requisite resources, both human and 
material, are available and can be fully utilized. 

PRELIMINARY PHASE 

Appoint a “heart course" steerins committee. 
Establish overall objectives. 

Select a course coordinator. 

Choose nonconflicting dates. 

Nominate faculty members and verify their ac- 
ceptance. 

Assign responsibility for media publicity. 

See that participating agencies are personally 
briefed. 

Determine number and disciplines of students. 
Arrange for classrooms, housing, meals, and trans- 
portation, as necessary. 

Determine the financing of the course: tuition and 
registration fees, selective scholarships, and so forth. 

INTERMEDIATE PHASE 

Determine course content, teaching methods, and 
format. 

Explore clinical facilities available for field 
experience and observation. 

Arrange for selected patients to be observed. 
Prepare and mail announcement brochures to 
predetermined list of prospective students. 

Choose and obtain visual aids and equipment. 
Chech availability of library facilities for reading 
assignments. 

Assemble family and patient summaries from live 
case material selected from agencies sending 
students. 

Appoint a qualified writer to prepare proceedings 
of the course for subsequent publication. 

Arrange for secretarial and other such assistance. 
Prepare detailed schedule of classes, conferences, 
and observations which permits flexibility in meet- 
ing individual needs. 


Prepare bibliographies, and select "hontl out" 
literature, 

Prepare sheet of suggested problem areas for sfoup 
work. 

Provide guide questions for observations. 

Prepare pretests and posttests, based on point 7 in 
“Intermediate Phase." 

Prepare a course “opinionnaire" for students. 
Supply applicants with advance reading assign- 
ments as desired. 

COURSE BEGINNING 

Register students and distribute necessary instruc- 
tional materials. 

Divide class into teams, each to include various 
disciplines. 

Permit each team to select a problem to study. 
Provide each team with a full-time counsellor, or 
consultant. 

Give students pretest. 

Obtain from students written statements of indi- 
vidual objectives in the course. 

Follow up on media publicity. 

Throughout course allow for group decisions ond 
flexibility indicated by student reactions. 

COURSE ENDING 

Give postfest. 

Distribute "opinionnaire" for completion. 
POSTCOURSE 

Arrange for on-the-job followup of students to 
identify tangible results from the course. 
Reassemble group for followup evaluation con- 
ference if possible. 

Moke resultant improvements in subsequent courses 
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I’ipherj^ of infiltrating lesions (5) . The rela- 
tionship is also inferred because of its demon- 
strated presence prior to the development of 
some invasive cancers ( 9 - 12 ) , and its detection 
at an earlier average age than usually observed 
for invasive cancers at this site ( 4 -, 9 ) . The de- 
termination of the relationships of the carcino- 
ma-in-situ lesion to classical cervical carcinoma 
is of paramount importance. To accomplish 
this, questions primarily epidemiological in 
nature must be answered. 

Some of the more fundamental questions in- 
volved in this relationship are; 

1. Do all invasive cei’vical cancers begin as 
intraepithelial lesions? If not, what percent- 
age do? 

2. Do intraepithelial lesions invariably pro- 
gress to invasiveness ? IVliat percentage do ? 

3. Wlaat is the time required for an intra- 
epithelial lesion to progress to invasiveness? 

4. Do some intraepithelial lesions regress and 
disappear? How often does this occur? 

5. Is it possible for an intraepithelial lesion 
to remain noninvasive indefinitely? 

6. What are the age-specific incidence and 
prevalence rates of carcinoma-in-situ and in- 
vasive carcinoma? Are there race-specific var- 
iations in such rates? 

Wliether or not all invasive cancers of the 
cervix pass through the in-situ stage, and 
whether this intraepithelial lesion is reversible 
or always progresses to invasiveness, is not 
known at the present time. Its recognition, 
however, besides introducing problems regard- 
ing treatment (15), has opened new avenues for 
study of the essential pathogenesis of cervical 
cancer { 14 ) ■ 

A large part of the attention now devoted to 
intraepithelial lesions of the cervix may be 
attributed to the extensive use of the cytological 
technique of Papanicolaou. By means of this 
test definitive diagnostic procedures may be di- 
rected to those women who are considered most 
likely to harbor invasive cancer { 4 ) . In addi- 
tion, the test leads to the histological diagnosis 
of many intraepithelial lesions which other- 
wise would have remained undetected. 

Clinically, the onset of carcinoma of the 
cervix is generally characterized by an absence 
of alarming symptoms. Those which would 
lead to its early discovery may give no concern 


to the patient during menstrual life. As a re- 
sult, it frequently progresses into a moderately 
advanced disease before discovery, and early 
carcinomas of the cervix (stage I) make up 
only about 10 percent of the cases seen in many 
clinics { 15 ) . In addition, stage for stage, carci- 
noma of the cervix carries a much poorer prog- 
nosis than cancer of the body of the uterus. 

The League of Nations’ clinical classification 
of these cancers, adopted first in 1929 and modi- 
fied in 1937 and in 1950, divides the disease into 
five stages. Stage 0 is reserved for carcinoma- 
in-situ and the remaining four stages are re- 
served for progressively extensive stages of the 
invasive disease. Patients treated in stage 0 
should respond with uniform cure. According 
to Heyman { 15 ), survivorship thereafter be- 
comes progressively worse as treatment is insti- 
tuted in advanced stages of the disease; there 
is about 60 percent recovery for stage I and 8 
percent recovery for stage IV. Eesults from 
treatment in different clinics vary considerably, 
but factors responsible for such variation can- 
not be fully assessed. It is clearly evident, 
however, that the stage of disease at the time 
treatment starts is of paramount importance 
in cure. This fact emphasizes the necessity for 
obtaining a full understanding of the quantita- 
tive relationship of carcmoma-in-situ to inva- 
sive cancer of the cervix. 

Extent of Uterine Cancer Problem 

With the exception of the single year 1914, 
deaths in the United States attributed to cancer 
of the uterus were grouped with cancers of all 
female genital organs until 1930, when the 
fourth edition of the International List of 
Causes of Death came into use. Since then, 
utei-ine cancer deaths have been tabulated an- 
nually by age and race { 16 , 17 ). Analysis of 
these data shows a consistent decline in the age 
adjusted death rates for uterme cancer among 
white women since 1914 and among the non- 
white since 1930 (unpublished data, A.G.G.). 

Death data for cancer of the cervix were first 
Usted separately in 1939, but were not subdi- 
vided by age and race mitil 1949. Such data 
are of little practical value, however, in as- 
sessing the forces of mortality from cervical 
cancer, since such a high proportion of all 
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Wliat was the cost in money, equipment, and 
personnel? Although some of these and other 
cpieshons have been answered with regard to 

^ diagnostic adjunct in clinic 
and office practice, the only answer to its prac- 
ticality in general epidemiological study, or as 
a cancer control measure, lay in an attempt to 
nse It on a community wide basis. Eecognition 

Si Memphis and 

Shelby County, Tenn. The study was insti- 
tuted in July 1952 as a joint endeavor of the 
U^mvcrsity of Tennessee, the National Cancer 
Institute of the Public Health Service, and a 
host of other individuals and agencies. 

Many important facts liave already emerged 
from this study (J). Sufficient preliminary 
ffixta are now available for examining other 
facets. It is the intent of this presentation to 
provide a brief background of tlie disease itself 
and some descriptive facts and apparent facts 
of the epidemiology of cervical cancer. 


The Disease Itself 

^ Carcinomas of the uterus may be classed 
in three^ groups; epidermoid, or squamous 
cell, carcinoma of the cervix, endometrial ade- 
nocai’cinoma of the corpus, and adenocarcinoma 
of the cervix (3). Epidermoid carcuioma of 
the cervix and adenocarcinoma of the corpus 
appear to be quite distinct entities in histolog- 
ical structure, clinical behavior, and selective 
factoi's associated with their occurrence. Ade- 
nocaicinomas of the cervix are less clearly dif- 
ferentiated from the other two groups because 
of the difficult^' hi determining the precise point 
of origin of some adenocarcinomas of the lower’ 
part of the uterus. 

The relative frequency of tlie 3 types of 
uterine carcinoma varies considerably from one 
reported series of cases to another, but broadly 
speaking cervical carcinoma is 3 or I times as 
common as endometrial, and cervical epider- 
moid carcinoma is at least 10 times as common 
as cervical adenocarcinoma (3). 

At least some, and conceivably a large part, 
of the differences in relative frequencies of 
fundal and cervical carcinoma, as reported in 
different series of cases, is due to the different 
composition of each series with respect to age, 
race, marital status, and other selective factors 


. fesociated with the occurrence of the two dis- 
eases. Host published series do not provide tie 
data on such characteristics, which are 
sary to make adequate appraisal of tlie lar-v 
differences in recorded relative frequency. ' 
Host epidermoid carcinomas of the cervix 
arise directly from the stratified epithelium of 
the external os or the portio vaginalis. Oc- 
casionally the origin may be from inetapkstic 
stratified epithelium formed within (lie cer- 
vical canal or glands, or in an endocervical 
polyp (3) . The development of the disease in 
the cervix is not dependent on the presence of 
the body of the uterus since it occurs after sub- 
total hysterectomy performed for other uterine 
disease. ^Vliile occasional specimens of carlv 
cervical carcinoma afford evidence tliat the 
growth has arisen, not from a single minute 
focus, but from a considerable field of epithe- 
lium, no clear instances of genuine multicentric 
origin have been described (3) . 

In addition to frankly invasive malignant 
lesions of the cervix, histological lesions have 
been described since 1910 which fulfill all cri- 
teria of malignancy except invasion (3) . H a 
residt of his work with the colposcope, Ilinsel- 
mann, as quoted by Traut and Benson (7'), de- 
scribed in 1924 four classes of lesions of ab- 
normal cervical epithelia from dysplasia 
through anaplasia, and intraepithelial cancer 
to invasive cancel'. Tlie term carcinonia-in-situ 
was applied to the most definitive of tliese pat- 
terns of abnormal epithelium in 1932 (<9). 
Since then, this lesion has been variously 
labeled surface carcinoma, intraepithelial car- 
cinoma, intramiicosal cancer, and carcinoina-in- 
situ. It is now generally agreed that it may he 
preinvasive cervical cancer or an early stage of 
cervical carcinoma. However, there is consider- 
able controversy as to the significance of other 
epithelial changes, such as dysplasia, hyper- 
plasia, and anaplasia, and their possible rela- 
tionship to invasive carcinoma. 

Since 1932, much literature has appeared 
concerning the minimum histological criteria 
necessary for diagnosis of carcinoma-in-sitii, as 
has data on its frequency, incidence, and its sig- 
nificance. Its relation to invasive cancer is in- 
ferred because of its Jiistoiogical ujqiearaiu'e 
(G) and, according to Schottlaender and Ker- 
maiiner, because of its occurrence at the pe- 
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in either Denmark or Memphis { 20 ). These 
regional differences in age selection are suffi- 
ciently great to warrant the suspicion that they 
are not artifacts, but no ready explanation is 
available for them. Further, in each locality, 
fairly distinct differences exist between the age 
selection of cancer of the cervix and of cancer 
of the body of the uterus. The consistently dif- 
ferent age selection of cancer in the two parts 
of the uterus is one reason for suspecting that 
thej’’ represent two disease entities. 

Race Selection 

With the exception of limited morbidity data, 
and fairly extensive mortality figures for the 
white and nonwhite population of the United 
States, most of the evidence of racial selection 
of cervical cancer is derived from relative fre- 
quency data. Eelative frequencies on some oc- 
casions faitlif ully reflect absolute variations in 
risk, but on other occasions they do not. In 
any case, there is probably no other type of 
cancer in which racial selectivity of the disease, 
as suggested by z'elative frequency evidence, 
offers such intriguing possibilities of better 
understanding its genesis. 

On the basis of relative frequency figures, 
Williams claimed in 1900 that American Ne- 
gresses were less prone to uterine cancer than 
white women { 21 ). That the reverse is true 
is noAV amply demonstrated not only by mor- 
tality figures for a long period of time but by 
morbidity rates collected in special surveys 
{ 28 . 29 ) . Many doubt that the clearly excessive 
risk among the nonwhite women in the United 
States is due to actual racial susceptibility. 
j\Iost workers contend that it is due instead to 
a number of factore Avhich have been loosely 
classed as social or envii-onmental { 30 , 31 ). 

While the early relative frequency evidence 
for the white and the nonAvhite Avomen in tlie 
United States Avas not substantiated, evidence 
of a similar basic nature x’elating to Jewesses 
has been established as correctlj' portraying 
relatiA'o risk { 30 ). There appears to be no 
longer auj^ doubt that J eAA^esses experience sub- 
stantially less risk to cancer of the cervix than 
the non-JeAvish { 32 , 33 . 35 ). A recent study in 
Israel has elicited A’ery Ioav incidence rates, and 
since JeAvesses of different “ethnic typologj"^” 


experience rates of about the same magnitude, 
the authors believe that it cannot be dependent 
on a racial factor, but is due instead to cir- 
cumcision of JeAvish males { 35 ). 

Except for absolute comparisons of risk 
relating to the white and the nonwhite popu- 
lation in the United States and JeAvesses in 
Israel, most of the other evidence of racial se- 
lection involves relative frequency data. For 
example, Khanolkar’s study relating to various 
classes of Indians attending the Tata Memorial 
Hospital in Bombay supports the idea that 
Hindu Decanni and Gujarti, and Moslem 
Avomen, all experience a different risk to cancer 
of the cervix { 36 ). Since, however, the evi- 
dence consists of i-elative frequencies, not in- 
cidence, it does not establish these differences. 

Mortality statistics from different countries 
cannot be easily compared because of the dif- 
ferent proportions of deaths in each comitry 
Avhich are unspecified as to portion of uterus 
affected. For cancer of the uterus as a Avhole, 
hoAvever, the age adjusted death rate in 1950 
in Japan was more than tAvice that recorded in 
England and Wales; about 40 percent greater 
than the rate among Avhite American Avomen; 
and about 40 percent less than that recorded 
among American nonAA’hite Avomen { 37 ). 

Among the American Nax'^ajos, if relative 
frequency comparisons are accepted as evidence, 
risk of death from all uterine cancer Avould be 
tAvice that observed in American Avhites and 
about the same as noted in nonwhites as a 
whole. Adequate comparisons of absolute risk 
shoAV, to the contrary hoAvever, that the risk for 
the Navajo is only half that observed for the 
whites and only a fourth of that noted for the 
nonAvhites { 38 ). 

Geographic Distribution 

Data on geographic distribution of cervical 
cancer consist of official mortality statistics, the 
results of summations of autopsy series, and 
morbidity surveys conducted in a few localities. 
While the data from only the latter are reliable 
as to the absolute probability of developing the 
disease, official mortality statistics and autopsy 
studies clearly shoAv that cancer of the cervix- 
lias been recorded on every continent, in every 
lar-ge counti’y, and among every important ra- 
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utei-iue cancer deaths are unspecified as to the 
portion of the uterus affected. In 1919, 43 per^ 
cent and in 1955, 34 percent of all uterme can- 
cer deaths were unspecified as to origin in the 
utenis. It is therefore not possible to deter- 
mine whether or not cancer of the cervix and 
cancer of the corpus have participated equally 
in the decline in mortality attributed to cancer 
of the uterus as a whole. 

During 1955, 15,170 deaths were attributed 
to cancer of the uterus in the United States 
(17). Among white women the crude death 
rate was 17.0 per 100,000 population. This 
rate was exceeded by only those for cancer of 
the breast (27.2 per 100,000) and cancer of the 
large intestine (17.5 per 100,000) . Among non- 
white women more deaths were attributed to 
cancer of the uterus than to any other type of 
cancer, the crude death rate being 2S.'7 per 
100,000 population. For both races combined, 
deaths from cancer of the uterus were exceeded 
by only cancer of the breast. According to un- 
published data (A.G.G.), on the basis of rates 
for deaths from ail causes recorded in 1955, 1.8 
percent of white and 3.0 percent of nonwhite 
women would be expected to die eventually of 
cancer of the uterus. 

Of those deaths for which the part of tlie 
uterus first affected was recorded on the death 
certificate, there were, m 1955, 17 times as many 
cervical as corpus caircer deaths among the non- 
white and 7 times more cervical cancers among 
the white. As pointed out, however, there was 
a substantial number of deaths among both 
races witli unspecified ox’igin of the disease in 
the uterus. In the unlikely event that all of 
those unspecified had arisen in the corpus, 
deaths due to cancez-s of the cervix would still 
predominate in both races, and the cervix- 
corpizs ratio would still be greater in the non- 
white than in the white. 

During this period of decline in mortality, 
the incidence of the disease has been increasing 
in at least one State. In 27ew York, between 
1942 and 1953, the cervical cancer incidence 
rate increased 7 percent, and cancer of the coi-- 
pus, 21 percent (45). In Connecticut, on the 
othk' hand, the incidence of cervical cancer 
decreased S percent while corpus cancer in- 
ci-eased 22 percent between 1935 and 1951 {10). 


Based on reports from New Tgrk St.-ite, dtir- 
ing 1949-1951, the lifetime probability of do 
veloping cervical cancer was 2.2 per 100 women, 
and cancer of the corpus, 1.5 per 100 women, or 
a total of 3.7 per 100 women for all uterii.ti 
cancer {20). 

Age Selection 

The tendency of cancer of the cervix to occur 
earlier in life than cancer of the body of liie 
uterus was well known at least .as early as lOta 
In Williams’ series the maximum frequeacy 
was in the age group 35 to 45, as compared with 
the inode in the age group 50 to GO for cancer 
of the coipus [21). IVliile cases in pei-sons 
under 20 years of age are uncommon, a few 
histologically diagnosed cases have been des- 
cribed in such pei'sons {22-2Ji), the youngest 
being an infant of 7 months with a cenfe.il 
adenocarcinoma {25). In 1955, out of S,S4i 
deaths attributed to cancer of the cervix in t!ie 
United States, 3 were under 5 years of ago and 
5 imder 20. 

Pei-lzaps the most reliable data on age inci- 
dence of the disease are those from Denmark 
and Sweden. These data reflect the annual 
pi’obability that women of various ages will 
develoio or be diagnosed as having the disease. 
In Denmai’k, for the yeai-s 1942-44, the inci- 
dence rates for cancer of the cervix ivse sluirply 
from age 25 to a peak of about 70 per 100,000 
in the age group 45-49, and declined fairly reg- 
ularly thei'eafter {20). In Sweden a siniilai 
age selection is evident though the rates, .age for 
age, are lower than observed in Denmark, and 
the peak of incidence occiu’S about 5 yeai'S later 
in life {27). Tlie Swedish data also show a 
z’egular increase in incidence at all ages between 
the c.alendar ye<ars 1925 and 1945, an increase 
moi’e marked than that observed in New 1 or 
State. 

In conti’ast with the type of age selection 
prevalent in Denmai'k and in Sweden, risk o 
the dise.ase in Connecticut increases fairly regu- 
larly with age, and instead of declining after 
45 or 50 continues to incre.ase, reaching a {le-ik 
ui women 85 and over (10) . A similar t \ po o 
age cui-ve is observed among white women m 
Shelby Comity, Tenn., but not among the non- 
white (2S). In New York State the ago .‘^elec- 
tion is somewhat different from tliat observed 
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observed between breast and cervical cancer 
patients in any 1 of tire 3 localities. 

It appears clear from the brief considerations 
mentioned that the role of these various factors 
associated with cervical cancer still remains to 
be clarified with additional and perhaps differ- 
ent kinds of systematically collected data. 

Socioeconomic Status 

It has been common experience of gynecolo- 
gists that caircer of the cervix is less frequently 
encountered in private than in clinic practice. 
Mortality data for 1930-32 for Great Britain 
similarly indicated that risk of dying from 
uterine cancer as a whole increased with the 
decrease in socioeconomic status {53). That 
this is largely due to cancer of the cervix is 
now evident from analysis of similar death 
data for 1950 and 1951 (4^)- These show that 
when socioeconomic class is judged by occupa- 
tions of husbands, the rates were lowest in 
women whose husbands were in the professional 
class and highest in wives of unskilled laborers, 
with a fairly regular gradient in the inter- 
mediate classes. Stocks concludes from these 
and other analyses of regional variation in 
mortality that the disease in Great Britain 
shows a relationship with overcrowded hous- 
ing, social class distribution, and predominant 
industry 20 years before {45). 

Infections and Cervical Lacerations 

For a considerable period of time, chronic 
cervical infections and poor obstetrical care 
were believed to predispose a woman to car- 
cinoma of the cervix. The idea that cervicitis 
or cervical lacerations might be the cause of 
this cancer is probably an outgrowth of the 
general theory of chronic irritation as the cause 
of all cancer. There appears to be little de- 
finitive evidence bearing directly on it one way 
or the other, however. From the histological 
standpoint, early cancel's at this site are ob- 
served with no associated evidence of chronic 
irritation. Evidence of cervical lacerations, on 
the other hand, is common in parous women. 

Gagnon is of the opinion that the rarity of 
the disease in nuns is due to the infrequency of 
cervicitis in this group {51). Cashman has 


noted that fewer cervical cancers than expected 
occurred in about 5,000 women who could be 
followed out of 10,000 women whose cervicitis 
had been treated by deep cautei’ization {54). 
If, however, there had been a very few cases 
among those women who were not followed, the 
results might have been quite different. 

With regard to cervical lacerations, Lombard 
and Potter’s case history study indicated an 
association between history of lacerations and 
this cancer {47) . Gilliam’s series, on the other 
hand, at least indicated no undue piroportion of 
instrumental deliveries among cervical cancer 
patients {48). Since both studies depended 
upon histories as remembered by patients and 
controls, it is not certain that they correctly 
portray the actual facts. As for other evidence 
based on clinical impressions, there is still con- 
siderable difference of opinion among gynecolo- 
gists as to the possible association of these fac- 
tors and the disease. That even repeated 
trauma, and by inference cervicitis, is not nec- 
essarily involved is suggested by the apparent 
rarity of the disease in cases of prolapsed 
utei’us (55). 

Discussion 

It should be clear fi’om this brief accoimt of 
some of the facts of distribution of cervical 
cancer among humans that many selective fac- 
tOT's bearing on its occurrence have been recog- 
nized. There is a common, and perhaps un- 
fortunate, tendency among students of cancer, 
however, to assign specific causal significance 
to such factors, often even before the facts 
themselves are well established. Thus, when 
it appears that cervical cancer is more common 
in parous than in nulliparous women, the state- 
ment soon after appears in texts, as though it 
were fact, that the disease is caused by cervical 
lacerations. ^Vlien it is evident that Jewesses 
are less prone than the non- Jewish — then ergo., 
it is caused by intercourse with the uncircum- 
cized. Or, when it appears there is a tendency 

to select women who marry early in life it is 

caused by trauma of immature tissues. Or, 

\\ hen it is shown that risk is greater in syphil- 
itics than in nonsj'philitics — it is caused by 
chronic irritation. Or, because it selects the 
lower rather than the higher economic classes. 
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oiai and etlmic gi-oup. Furtliemore, the fre- 
cancer of the cervix relative to all 
other cancer, as observed in the autopsy series 
™ considerably from place T place 

mosuSSfe “ 

Within some countries for which pertinent 
data are available, incidence of the disease 
vanes considerably. In Denmark the SS 
rates are observed in Copenhagen, and thelow- 
est among the rural population (39). This ex- 
cess risk among urban women also appears to 
exist in the State of Iowa { 40 ) . Wliite women 
m southern cities of the United States appear 
to eperience greater risk than do the nort^rn 
white women {29), and in Copenhan-en (H) 
and Pittsburgh { 42 ) there is considerable 
vaiiation in rates within the city. In these 
latter cities the higher rates are foimd hi the 
poorer sections. 


Marita! and Pregnancy Status 

The first clear evidence that cancer of the 
uterus and cancer of the breast tend to have an 
opposite selectivity with respect to marital 
status was presented apparently by Eigoni 
Stem in 1842. Wliile only 6 percent of the 
uterine cancer deaths recorded in Verona, 1769 
to 1839, were in unmarried women, 29 percent 
of the breast cancer patients were immarried 
iP). These differences are the more striking 
in view of the fact that cancer of the uterus 
generally occurs at an earlier age when the 
probability of marriage is less than in later life. 
These data did not permit the firm conclusion 
that uteiine cancer is more likely to occur 
among married women than among single, but 
they did demonstrate the striking dift'erence 
from breast cancer in terms of selectivity ac- 
cording to marital status. 

It has now been established that the amiual 
probability of developing cancer of the cervix 
is greater in married than in single women {39, 
44-46). It would further appear that early 
age at marriage and instability of marriage 
are also associated with this disease {47, 4S). 

In addition, there is some reason for believing 
that other variables associated with instability 
of marriage are also associated with cancer of 


scattered evideac^ 

that illegitimate births {4S), sjpliiih 
eaily sexual relations, multiple sexual paJi 

xvb ’ll ‘^11 associated 

mth this disease. On the opposite side of tie 

com, cervical cancer appears to occur ten- 
rarely among nuns {51). 

j^other variable associated with inarriju'e. 
which has been given much conskleratiou, is 
circumcision of the marital partner. This was 
due first to the observation that cancer of the 
cervix is less frequent among Jews, yhere cir- 
cumcision is universal. Other races which prac- 
tice circumcision at vaiyhig ages and to a dif- 
ferent extent are alleged to have vaiyiug risk 
of cervical cancer. TJie so-called incidence re- 
ported for such races, however, is invariabiv a 
relative frequency which may or may not rell'ect 
relative risk to this cancer. Eeliable data on tlie 
incidence of cervical cancer are very budlv 
needed among such grou 2 )s as the Moslems, 
Hindus, Bantus, and F ij is. Such rates can now 
be reliably and relatively inexpensively ascer- 
tained through discriminative use of tlie vagi- 
nal cytological technique. 

Another variable which has long been as- 
sociated with cervical cancer is pregnancy. 
Lane-Claypon’s (52) data indicated an asso- 
ciation between pregnancy, but not munher of 
pregnancies, and cancer of the cervix. Mai- 
iphant’s series (44) suggested the greatest risk 
in paz’OHS women, with each pregnancy adding 
slightly to the risk; the next greatest risk 
among childless married women; and a con- 
siderabty reduced risk among single women- 
Logan’s anal 3 'sis of British mortality data sug- 
gested tliat marital status alone, apart from 
childbearing, seemed to be the factor associated 
with higher mortality (.0). In Gilliam's series 
wliere a precise actuarial method was used in 
computing age specific pregnancy rates in sev- 
eral types of cancer patients, the diU'erenee in 
fertility' between those with breast cancer uiui 
those witli cervical cancer was limited to dm 
fii-st 30 years of life {.{S) . Aftev age 30, preg- 
nancy rates in bi-east and cervical cancer pa- 
tients were identical. a\. further curious find- 
ing in this .series was tlie greater tliiferenee in 
pregnancy rates between the cervical cancer 
patients interidewed in 2 of the cities than was 
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it is caused by poor hygiene and inadequate 
general medical care. 

All of these factors associated with cervical 
cancer may well eventually turn out to be 
causes. On the other hand, an equally tenable 
hypotlaesis at the present time is that the 
disease is caused by some presently unlaiown 
factor or patient attribute which is more com- 
monly present in women with these characteris- 
tics, but is by no means limited to them. The 
fact remains that the disease does occur in vir- 
gins, in nullipara, in Jewesses, in the non- 
syphilitic, and in women of the highest eco- 
nomic classes, to mention only a few of the se- 
lective factors. Demonstration of excessive 
risk in women with certain characteristics does 
justify a hypothesis. No useful purpose is 
served, however, by parading hypotheses as 
fact, a tendency all too coimnonly encountered 
among students of cancer in general. 

Up to tlie present we are aware of no weav- 
ing together into a coherent and generally sat- 
isfying explanation of the disease the threads 
of facts regarding distribution of cervical can- 
cer in humans. The development of the Pa- 
panicolaou test, however, provides a laboratoiy 
tool which, if properly exploited epideniiologi- 
cally, can at least test and either dispose of or 
extend some hypotheses which have been pa- 
I’aded as fact. 
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animals and insects in man’s environment, dogs, 
cats, rodents, flies, ticks, snakes, and tortoises 
have been incriminated as vectors of salmonel- 
losis. Salmonellae have also been isolated from 
fisli and shellfish, and the evidence indicates 
that these species encountered the organisms 
in water contaminated hy man or other non- 
aqnatic animals. 

Since Salmonella types are widely distrib- 
uted tlirough the animal kingdom, there is 
small wonder that the organisms are fre- 
qiientl}’’ present in animal food products. Re- 
cent investigations have revealed their presence 
in an unexpectedly high percentage of meat and 
animal products, and this has resulted in a 
further investigation of the roles that food 
processing and human carriers have in salmo- 
nellosis. Carcasses in abattoirs have been 
shown to contain organisms more often than 
animals on faians, indicating that the abattoir 
environment and processing procedures favor 
the spread of the organisms. Investigators 
have also found salmonellae widely distrib- 
uted in poultry-iJi’ocessing plants. 

Although outbreaks in which human carriers 
were responsible for the contamination of meat 
products have been frequently desciubed, the 
ultimate source is in no way certain since it 
might be said that the carrier state is an occu- 
pational hazard of those who continually han- 
dle uncooked meats and carcasses. Direct 
transmission may also occur from man to man 
without the intervention of food. 

Means for control of the incidence and trans- 
mission of salmonellosis are slowly getting 
under way. 

While there is a large reservoir of sahno- 
nellae in the lower animals, this situation can be 
expected to improve gradually. Tests for the 
detection of the infections and methods of erad- 
ication are being studied in fowl and cattle. 
Progress has been made in the eradication of 
salmonellae from poultry floclcs through ag- 
glutination testing programs for Salmonella 
tijphimanum. Possibilities of detecting S. 
duhliii infection bj^ agglutination tests have 
also been studied. Although the elimination of 
salmonellosis from floclcs and herds cannot be 
accomplished in the immediate future, it is en- 
couraging that animal pathologists are think- 
ing of eradicating the infections rather than 


controlling them. It must be admitted, how- 
ever, that this attitude is directed largely by 
economic considerations rather than by regard 
for public health. 

In any effort to eradicate salmonellae from 
domestic animals it is necessary to take into 
consideration the continuous seeding of the 
population through infected feed, and such 
sources must be eliminated if Salmonella in- 
fections ai’e to be eradicated 'from flocks and 
herds. 

Witli regard to dissemination from person to 
person, every effort should be made to prevent 
the spread of organisms among the popula- 
tion by means of the excreta of patients, con- 
valescents, and carriers. This is a joint re- 
sponsibility of the practicing physician, the 
health officer, and the laboratory. Prompt iso- 
lation of patients with symptoms of intestinal 
infections and proper disinfection of the de- 
jecta must be carried out until such time as a 
definite diagnosis is established. Contacts 
should be examined bacteriologically, and the 
strictest personal hygiene should be practiced 
in the household. Convalescents should be 
examined systematically until the bacteria no 
longer can be isolated from the exci-eta. 

Stool cultures should be required from all 
food handlers, not only those in food dispens- 
ing establishments but those in food processing 
plants as well. In addition, hygienic condi- 
tions in these plants and establislunents must 
be improved. It has been demonstrated that 
thorough and consistent cleansing of abattoirs 
and equipment results in a marked reduction 
in the recovery of salmonellae from carcasses 
and from the environment. 

Researchers have suggested that bacterio- 
logical standards for the control of abattoir and 
food jji’ocessing establishments would be help- 
ful; that an approach similar to that employed 
in dairy products should be applied to other 
products of animal origin including fish and 
poultry; and that, in time, coliform organisms 
as an index to pollution may be successfully 
adopted for the bacteriological environment of 
meat processing plants as it has been adopted 
successfully in daily products and shellfish. 

Food technology has made giant strides 
within recent years, especially in the removal 
of food preparation from the family kitchen to 


Vol. 73, No. 1, .tpril 1958 


369 



CONFERENCE REPORT 


Animal Diseases and Human Health 


On September 11 13, 1957, a Conference on Animal Diseases and Human Health 
was held in Neiv York City under the joint auspices of the New York Academy of 
Sciences and the Public Health Service’s Communicable Disease Center. 

The significance of these diseases was discussed from two viewpoints: the direct 
transfer of disease by parasites or by consumption of diseased meat and milk, and the 
reduction of food supplies caused by outbreaks of animal disease. 

Enzootic, epizootic, and zoonotic diseases ^vere considered, along with means by 
which the diseases are transmitted. Some were examined because they present partic- 
ular economic and public health threats; others because the study of animal diseases 
may enlighten students of human afflictions. 

The conference discussions are represented here in summaries of 16 of the papers. 
The full proceedings are to be published by the New York Academy of Sciences. 


Salmonellosis: 

Incidence and Control 

P. R. Edwards, 

Communicable Disease Center, 

Public Health Service, 

Atlanta, Ga. 

It is impossible to determine the incidence 
of salmonellosis in either man or animals. No 
systematic method of reporting salmonellosis 
of animals has been established, and one must 
I'ely on summaries of isolation and identifica- 
tion of causative agents dispei’sed throughout 
the medical and veterinary literature to esti- 
mate the frequency with which the bacteria 
occur among the lower animals. 

Means of determining the incidence of the 
disease in man are practicaUy in the same con- 
dition. Summaries published by the National 
Office of Vital Statistics are based on woefully 
inadequate reporting from a minority of States, 
and in most instances the etiological agents of 
foodborne infections are not accurately deter- 
mined. Despite these deficiencies, one must rely 


upon these summaries for any estimate of the 
prevalence of Salmonella infections in the 
United States. 

Despite methodological inadequacies with re- 
gard to incidence, the list of occurrences indi- 
cates that there is a direct correlation between 
salmonellosis of animals and man in any given 
locality, although the methods whei’eby the or- 
ganisms are transmitted from animals to man 
and vice versa may vary from one region to 
another, depending upon sanitary facilities and 
habits of the population. 

Numerous Salmonella serotypes have been 
isolated from animals used as food by man and 
fi’om animals with which man comes into close 
contact. Not only have host-adapted tj^pes such 
as Salmonella diiblin in cattle and Salmonella 
choleraesuis in swine been found frequently, 
but large numbers of types not adapted to spe- 
cific hosts occur among domestic animals. 
While salmonellae are paiHcularly numerous in 
swine, birds probably constitute the largest 
single reservoir in animals. The organisms 
have been isolated from turkeys, poidtry, wild 
game, and egg products. Among the nonedible 
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indicate that transmission can be effected by 
inoculation of sheep ■with sterile centrifuged 
exti’acts of infected and frozen sheep lung. 
Although 1 to S years are usually required from 
the time of inoculation until symptoms appear, 
the disease develops progressively. Sheep sac- 
rificed periodically after inoculation show path- 
ological changes at least sevei'al months before 
symptoms are expected to appear. 

Apparently pulmonary adenomatosis in 
sheep was entirely enzootic until early in the 
present century when epizootic disease ap- 
peared, inviting recognition of its contagious 
nature. Forms of pulmonary adenomatosis of 
similar liistoiogy and cliirical course also occur 
in man. Whether etiological similarities obtain 
is an imanswered question at pi-esent. Infoi-ma- 
tion gained from the study of contagious ani- 
mal neoplasm, however, may be useful as a 
guide to the future study of neoplasia in man. 


Cal' Scratch Disease 

James E. Frier, 

Merck Sharp & Dohme, 

West Point, Pa. 

The specific entity known as cat scratch 
disease, cat-bite fever, benign inoculation lyra- 
phoreticulosis, nonbacterial regional lympha- 
denitis, and so on, has been recognized as a 
common human disease only during the past 
decade. Actually, the condition was recognized 
as early as 1930 by Foshay in Cincinnati, Ohio, 
but published detaUed descriptions did not ap- 
pear until 1950, 

Most cases of cat scratch disease follow 
scratches or bites by domestic cats. But other 
sources have also been recognized, including 
thorns, cat urine, and bone spicules. No definite 
clinical disease in the offending animals has 
been discovered. 

Lymphadenopathy is the most characteristic 
lesion of cat scratch disease. Usually the nodes 
draining the area of the primary lesion are 
involved, but extension to other parts of the 
body may also occur. Tims the axillaiy and 
epitroclilear nodes are most commonly in- 
volved in scratches or bites on the hand and 
forearm, the inguinal nodes with lower limb 


lesions, and submandibular, suprascapular and 
cervical nodes following scratches about the 
face, neck, and chest. 

In addition to the typical picture of regional 
lymphadenopatliy, syndromes involving bone, 
central nervous system, eyes, and the spleen 
have been observed. 

Geographically, the disease is widespread, 
having been reported in Europe, Great Britain, 
North and South America, and Asia. Un- 
doubtedly many cases occur that are as yet 
unrecognized. 

The causal agent has never been identified. 
It has been presiuned that an agent similar to 
those of the psittacosis-lymphogranuloma vene- 
reum group is responsible, but recent informa- 
tion does not tend to confirm this presumption. 

Extensive microbiological and pathological 
studies have been done and, although no proven 
etiological agent has been discovered, charac- 
teristic histological lesions have been described. 
There is no specific skin test that is quite ac- 
curate in diagnosis. 

There are no public health methods presently 
applied for the control or treatment of this 
disease. As the association of man with do- 
mestic pets continues, increasing numbers of 
clinical cases are likely. 


The Pan American Zoonoses Center 

Benjamin D. Blood, 

Pan American Sanitary Bureau, 

Buenos Aires, Argentina. 

The Pan American Zoonoses Center is an in- 
ternational institution dedicated to promoting 
and strengthening activities against the zoo- 
noses in the Americas. Its services are avail- 
able to health departments, agriculture depart- 
ments, educational institutions, and other agen- 
cies interested in tlie zoonoses; tliose diseases 
naturally transmitted between animals and 
man. 

Tlie center, which lias its central site in Azul, 
Province of Buenos Aires, Argentina, was es- 
tablished in August 1957. The Pan American 
Sanitaiy Bureau is the sponsoring interna- 
tional organization, althougli pi’ovisions have 
been made for other international agencies to 
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the large establishment. It seems in many 
instances that methods of control and measures 
for their enforcement have not kept pace with 
advances in food processing. More rigid con- 
trol of products becomes even more important 
and practical when it is remembered that sal- 
monellae may survive temperatures to which 
food products are sometimes subjected in cook- 
ing. Since it is possible to pasteurize certain 
food products effectively or to destroy salmo- 
nellae in them through a combination of acidi- 
fication and mild heating, it would not seem 
unreasonable to adopt and enforce bacteriologi- 
cal standards for such products. New processes 
of food prepai’ation and storage I'equire new 
and improved i^rocedures and practices to deal 
with them. 

All of tlae wj'iters who have given sei’ious 
thought to the control of salmonellosis agree 
that effective control can result only through 
the cooperation of governmental agencies deal- 
ing with health, agriculture, and food. Fur- 
ther, it is agi-eed that salmonellosis should be a 
reportable disease of both man and animals, 
and that effective reporting and control meas- 
ures should be enforced. 

Through cooperation of physicians, health 
officers, veterinarians, and sanitarians with the 
proper govei-nmental agencies, and through 
education of the public in the fundamental sani- 
tai’y aspects of the preparation and preserva- 
tion of foods, control of the infections may be 
e-vpedited. 


Newcastle Disease 

Robert P. Hanson, University of Wisconsin, 
Madison, and C. A. Br-VNDLY, University 
of Illinois, Urbana. 

Newcastle disease is a minor occupational 
disease limited chiefly to pereons working with 
chickens and eggs and to those concerned with 
control of the disease. The population at risk 
is rather sizable since poultiy is raised on ap- 
proximately 3,418,000 farms ha the United 

States. . . . , 

In all loiown instances, infection ot man has 
been limited to the initial case, the transmission 


being from bird to man and never from aaaaii 
to man. Acute conjimctivitis is the usual 
manifestation, although systemic disease has 
been reported. Initial diagnosis of Newcastle 
disease in man is dependent mainly upon isola- 
tion of the aarus, for the serologj' is compli- 
cated by certam problems of interpretation. 

The importance of Newcastle disease lies in 
the resulthig higher-priced poultry products 
and a reduction in their quality. Tlie disease 
may kill, but more often it affects the poultry 
by interrupting growth and egg production, 
and it increases the percent of birds and eggs 
I’ejected for abnormalities. 

IVliile vacchiation has permitted profitable 
production of poultry, it has not eliminated 
the virus in any part of the Nation, and it has 
not reduced the hazard of human infection. 
An organized control and eradication program 
is lacking, and without one the virus is afforded 
infinite opportunity to give I’ise to a mutant 
capable of maintaining itself in the human 
population. 


Pulmonary Adenomatosis in Sheep 

Francisco Duran-Reynals and Keen A. Rvfferty, 
Yale University School of Medicine, New Havin, 
Conn., E. Juncherr and D. Helboldt, University 
of Connecticut, Storrs, Conn., and A. Cuba-Caparo, 
University of San Marcos, Lima, Peru. 


IVoi’kers in various parts of the world have 
described several invaluably fatal pulmonary 
diseases of shee^a that can iirobably be grouped 
together into a comijlex of related entities. 

Histologically, these diseases can be arranged 
in a spectrum, with pure infiltrative pneumonia 
or pulmonaiy lymphomatosis at one end, and 
metastasizing adenocarcinoma at the othei’. -IJI 
degrees and combinations of inflammafoiy 
neoplastic disease occur betweeai the two ex- 
tremes, .some forms being histologically indis- 
tinguishable from human pulmonaiy adenoma. 

Representatives of all forms are naturally 
contagious, including the metastasizing adeno- 
carcinoma of Peru, and there is considerable 
evidence that all forms in sheep are naturally 
transmissible. E.vperiments now under way 
Avith an infiltrative form occurring in Montana 
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tendency, renal, hepatic, and vascular failure, 
and a high fatality rate. Symptoms persist 
from 1 to 3 weeks. Leptospiremia and lepto- 
spirura occur at various stages and antibodies 
are demonstrable in convalescence. 

The currently recognized human xVmerican 
species of Leptospira are icterohemori'hagiae, 
canicola^ pomona^ hataviae, and autximndlis. 

Milder forms of illness result usually from 
infection by leptospirae other than L. ictero- 
liemorrhagiae and L. bataviae. Over 200 pa- 
tients with leptospirosis contracted in a tropical 
environment had fevers enduring from 4 to 20 
days, with an average of 8 days. Studies con- 
ducted in Malaya from 1954 to 1955 revealed 
leptospiral infections to be a significant cause 
of short-term p3U'exia. Only two fatalities oc- 
curred among these patients and few 23resented 
overt clinical evidence of hepatic, renal, or 
cardiovascular insufficiency. 

Clinical features may resemble aseptic men- 
ingitis. A leptospiral etiology should be con- 
sidered in any illness characterized by fevex', 
myalgia, nausea or vomiting, conjunctival in- 
jection, proteinuria and neuti’ophilia. 

Rheumaloid Arthritis in Man 
and Arthritis in Swine 

Dennis Sikes, 

University of Georgia, Athens. 

..Arthritis in swine is prevalent under fann 
conditions. In some cases, an infectious agent 
can be isolated; in others, none can be found. 
Pyogenic bacterial infections produce enlarged, 
soft joints distended with pus. This purulent 
type of infection occurs most fi’equently at the 
time of birth, probably thi-ough the umbilicus. 

In E njsipclothrix rKusiopathiae infections, 
the organism may disappear from the joints 
wliilo the arthxitis pex-sists. In such cases many 
macroscoixic and microscojiic pathological 
changes similar to rheumatoid arthritis in man 
are ixresent. 

In acute arthritis there is synovitis, charac- 
terized by vascular engorgement, and edema of 
the sj'novial tissues. Tlie efl'usion is turbid or 
serosanguineous and mucinous. The sjmovial 


villi show evidences of beginning proliferation 
and beginning lymphocytic infiltration. Later, 
greater proliferation and less edema are ob- 
served. Prolifei-ation of the mesothelial cells 
covering the hypertrophied synovial villi is 
present. The villi contain young, highly vas- 
cular connective tissue, plasma cells, and lyin- 
jxhocytes. A striking featui’e is the accumu- 
lation of dense collections of lymphoid cells 
resembling germinal centers of lymphoid tissue. 

In advanced chronic artlmtis with pannus 
formation of subchondral oi’igin, fibrosis in the 
adjacent naiTow spaces, mcreased vasculainty, 
and collections of lymphocytes occur. Pannus 
foimation over the articular cartilage with or 
without fibrous ankylosis, nai’rowing of the 
joint spaces with rarefaction of the adjacent 
bones, and greatly thickened capsules are 
evident. 

A comparison of arthritis of swine and ilieu- 
matoid arthritis of man shows some similari- 
ties. In both diseases, the changes ai’e essen- 
tially proliferative and nonsuppurative and 
have a tendency toward granulomatous prolif- 
eration in the synovial membrane. Pannus 
foi’mation and focal accumulations of lympho- 
cytes are observed. Destruction of cartilage 
at the site of pannus attachment and subchon- 
dral cellular reactions appear similar. Rai’e- 
faction of the bone as revealed by radiography 
and intra-articular fibrous adhesions are com- 
mon to both diseases. 


Listeriosis: A Public Health Problem 

John F. Winn, William B. Cherry, and 
Elizabeth 0. King, Communicable 
Disease Center, Public Health Service, 

Atlanta, Ga. 

Listei'iosis is a little known, infrequently 
recognized, but widespread bacterial disease of 
maix and other wai'in-blooded creatui'es. The 
causative agent, Listeria 'monocytogenes, has 
been recoi'ered from man, mammals, and birds 
in a number of countries all ovei’ the world, 
and in 22 of the 4S States. 

Morphologically, the organism is a gram pos- 
itive, non-acid-fast, nou-.s23ore-forming rod. 
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Main building of the Pan American Zoonoses Center 
in Azul, Province of Buenos Aires, Argentina. The 
only international institution of its kind, the center 
is primarily devoted to research on diseases com- 
municated from animals to man. The center was 


established in August 1957 as a result of a special 
agreement the previous year between the government 
of Argentina and the Pan American Sanitary Bureau, 
Regional Office for the Americas of tire World Health 
Organization. 


join forces with the Bureau. Provisions have 
also been made for direct support of the center 
through conti'ibutions from any country. 

The center is designed to educate and train 
professional and paraprofessional personnel in 
techniques and methods to combat the zoonoses. 
It will also (a) conduct research to improve 
diagnosis, epizootiological-epidemiological 
knowledge, and control procedures; (b) pro- 
mote, aid, and coordinate such research in gov- 
ernment and private institutions; (c) work 
toivard the standardization of diagnostic meth- 
ods for making and testing vaccines, serums, 
antigens, and other biological products; 
prepare and disseminate information on the 
zoonotic diseases; and (e) develop field demon- 
stration activities in accordance with tlie needs 
of participating countries. 

Promoting and strengthening governmental 
activities against the zoonoses in the Americas 
is the principal function of the center. But 
this objective can be reached only insofar as 
there are sound technical activities and services 


in each country dedicated to research, control, 
and eradication of diseases common to man and 
animals. 

While there are over SO zoonoses, the center 
will give priority to those of major importance 
in the Ajnericas ; rabies, brucellosis, hydatido- 
sis, tubeiculosis, encephalitis, salmonellosis, 
psittacosis, and anthra.v. 

Leptospirosis in Man 

Theodore E. Woodivard and Joe L. Stock-uid, 

University of Maryland, Baltimore. 

Human leptosiiiral infections comprise a 
multiplicity of separate syndromes n hoae clin- 
ical featuies vary fiom mild grippe-like ill- 
nesses to those simulating fulminant hepatitis 
or ‘‘aseptic meningitis.” The cia'Sic.il di-c.isc, 
described by Weil in ISSG, is caused by Lepto- 
spira ictmoheinorrluifjiac and is iccoguizcd 
clinically by the development of lever, icteiiis, 
conjunctival injection, myalgia, hemorrhagic 
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infections, tularemia, and the viral encephalit- 
ides, to name but a few, dominate any such 
list? They certaiidy possess some of the char- 
acteristics considered in a good biological war- 
fare agent such as high inf ectivity and stability. 

Second is the field of antianimal agents. 
The widespread outbreak of such foreign ani- 
mal diseases as foot-and-mouth disease, African 
swine fever, rinderpest, and Jfewcastle disease 
in our domestic animals, to mention but a few, 
could result in a drastic, if not complete, reduc- 
tion of available food supplies. This wordd be 
particularly true if coupled rvith a successful 
destruction of crops. 

Third, and perhaps the only silver lining in 
the defense picture, is the far-reaching bene- 
fits human health has received as a result of re- 
search in animal disease. Advances in epidem- 
iology, bacteriology, and immunology, for ex- 
ample, are already actively utilized in advanc- 
ing the health of the Jfation. 

Orphan Viruses 

of Man and Animal 

G. D. Uswm and Joseph L. Melnick, 

Yale University School of Medicine, 

New Haven, Conn. 

Eefinejnent of tissue culture methods and 
expansion of their use into the field of virology 
has brought into focus large numbei'S of viruses 
heretofore unrecognized. It is well known that 
families of viruses, such as her^Des and pox, 
exist in different species, and now it apj)ears 
that there are also enteric viruses for a num- 
ber of different animal species. Tliese are en- 
teric cjdopathogenic orphan viruses for hu- 
mans (ECHO), monkeys (ECMO), bovines 
(ECBO), and swine (ECSO). 

ECHO viruses, of which there are at least 
19 antigenic types, have been isolated from noi'- 
mal cliildren and from patients with aseptic 
meningitis syndrome. Because the human dis- 
eases to which they belonged were unknown, 
and because they failed to produce illness in 
laboratory animals, including infant mice, 
they were originally called “orphan viruses.” 

The dill'erence in colony (plaque) moiqffiol- 
ogy and in host cell susceptibilitj' have sug- 


gested that the ECHO viruses may be divided 
into two groups. The selection of the proper 
serum for antigenic identification has been 
jnade easier by such a preliminary grouping. 

ECMO viruses are included among the 
simian viruses of Hull and bis colleagues. 
They may be divided into three groups accord- 
ing to their plaque inorj)hology and patas cell 
susceptibility. Positive OF reactions were ob- 
tained between strains of one group of ECMO 
viruses and human serum known to contain 
adenovirus antibodies. 

ECBO viruses isolated by Ivumin and by 
Klein grow readily in bovine kidney cultui’es; 
some have been found to propagate in monkey 
kidnej' cells, but not in PleLa cultures. Those 
tested have proved to be antigenically distinct 
from human viruses. 

ECSO viruses were isolated from newborn 
pigs by Moscovici in Italy. The virus gv&w 
rapidly in monkey and swine kidney cells, but 
HeLa cells failed to respond. 

In view of this study it is believed that 
colony morphology and cell susceptibility, clas- 
sical criteria for classification of enteric bac- 
teria, are of similar value for identification of 
oi’phan viruses isolated from man and animal. 

Viral Hepatitis 
in Animals and Man 

Morris Pollard, 

U niversily of T exas Medical Branch, 

Galveston, Tex. 

Viral hepatitis has been described in man and 
other animals, including dogs, pigs, mice, and 
ducks. Such viral agents appear to be charac- 
teristically narrow in their host susceptibility. 
Since for laboratory investigations tlie viral 
hepatitis agents of man are not transmissible 
to other animal species and are difficult to 
evaluate in tissue culture, mouse hepatitis virus 
has been studied as a possible prototype of the 
human equivalent. 

Mouse hepatitis virus in embryonated 
chicken eggs induces changes resembling the 
effect of acute serum from viral hepatitis of 
man. Inoculums containmg virus induce an 
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There is a tendency for the organisms to ar- 
range themselves into “V’s” or into a palisade 
formation when the smear is made from solid 
media. The bacteria stain evenly and are 0.5 
to 0.6 by 1.0 to 2.0 microns in size. Short, but 
sometimes long, threadlike chains may be ob- 
served in the rough phase of growth. Capsules 
are not demonstrable. Motility can be demon- 
strated in 6-hour glucose broth cultures, but it 
is more pronouirced at 25° C. after 2-i hours 
incubation. The peritrichously flagellated or- 
ganisms have a characteristic tumbling motion. 

Listeria frequently fails to grow when cul- 
tured from fresh tissues, but it has been found 
that refrigeration of the original necropsy 
specimens and periodic subculturing will in- 
crease the number of isolations obtained. Thei'e 
are four serotypes of Listeria^ and among these 
are several biotypes. All serotypes and bio- 
types can and do attack man, poultry, and 
mammals. 

The specificity of agglutinating titers is open 
to question since some serums spontaneously 
agglutinate antigen, and Listeria shares anti- 
gens with other bacteria. Tliis bemg tlie case, 
agglutination titers should be interpreted with 
caution and preferably compared with the com- 
plement fixation test. 

Listeriosis in sheep and cattle usually is 
readily recognized, and the etiological agent is 
frequently recovered without difficulty. The 
main clinical manifestations caused by Listeria 
in ruminants, swine, and man are meningoen- 
cephalitis, septicemia, and abortion. In animal 
mfections, there is a definite seasonal distribu- 
tion. The greatest number of animal cases 
occur diiring the winter and spring montlis. 
This does not appear to be true of human in- 
fections. Sex and age distribution in both 
animals and man appear to show little differ- 
ences in the incidence of infection, but the 
younger the creature, the more unfavorable 
the progirosis. 

Therapeutic agents have been evaluated in 
animals and man, and the tetracycline group 
have been found to be the most effective 5 peni- 
cillin and sulfonamides in combmation proved 
almost as effective. The in vitro sensitivity 
drives some indication of the agent of choice. 
Vaccination of animals has been attempted, but 
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the trials have not been wholly successhff. 
Further tests, however, should be made. 

Since 1950 there have been 83 human cases 
in the United States verified by the Comnmui- 
cable Disease Center’s laboratories, and since 
1954 there have been 2,106 animal cases (repre- 
senting herd and individual cases). lYe ma}’ 
conclude, therefore, that listeriosis is a public 
health problem, especially since we do not know 
the frequency of occurrence nor do we under- 
stand the epidemiology of the disease. "We do 
Icnow that it is widespread, that it occuis in 
humans and animals, and that it is frequently 
fatal. Wie also know that the pz'emature infant 
and the aborted fetus may be due to congeni- 
tally acquired Listeria which does not manifest 
itself in an overt illness of the mothei', that all 
ages and both sexes are susceptible, and that 
animal contact is not necessarily a factor in the 
epidemiology of listeriosis. 

Animal Disease 

and Biological Warfare 

Lt. Col. Jack H. Hempy, 

O^ce of tile Surgeon General, 

U. S. Air Force, Washington, D. C. 

Biological warfare may be defined as the 
intentional use of livmg micro-organisms or 
their toxic products for the purpose of reduc- 
ing the militaiy effectiveness of man. This use 
includes damage to or destruction of his food 
sources. 

Do we have reason to concern ourselves witJi 
defense against such warfai’e? History an- 
swers in the affirmative. From the earliest to 
most modern times it tells us that nations at 
war will and have used every known weapon 
system that offers them a possibility' of achiev- 
ing victory. 

What is the relationship of animal disease 
to defense against biological warfare I -4 brief 
exploration of tliree major facets of a biologi- 
cal warfare defense progi'am reveals a close 
and vital relationship. 

Firet is the field of potential antilunnan 
agents Would not the zoono.ses, animal dis- 
eases transmissible to man, such a.s mycotic 
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11.0 to 1.8 percent of the animals checked. A 
similar reduction has occurred in the number 
of herds carrjdng the infection. For fiscal year 
1935, infected animals were formd in 36.2 per- 
cent of the blood-tested herds. As of Jime 30, 
1957, this figure was 10.5 percent. 

In. October 1954 the bovine brucellosis eradi- 
cation campaign was accelerated by additional 
Federal funds, and progress during the past 3 
years exceeded that reported for any similar 
period since the program’s inception. At 
present approximately half of all cattle in the 
United States are imder supervision for the 
control and eradication of brucellosis. 

The initial goal of the eradication campaign 
is to establish and maintain certified brucel- 
losis-free areas. This designation signifies that 
the infection appears in no more than 1 per- 
cent of the animals and 5 percent of the herds. 
At the end of fiscal year 1957, 735 counties and 
7 entire States were certified. Another 712 
counties were actively working on programs 
leading to certification. This means that nearly 
50 jiercent of all counties in the United States, 
Puerto Rico, and the Virgin Islands are either 
certified or are rapidly approaching that status. 
It is estimated that by June 30, 1958, a total of 
16 States will be certified. 

If the present level of field operations can 
be maintained, there is every reason to believe 
that the incidence of bovine brucellosis 
througliout the United States can be reduced 
to 1 percent or less by 1960. 


Brucellosis in Man 

iVORJfAN B. UcCVttOUGH, 

N ational Institutes of Health, 

Public Health Service, 

Betkesda, Md. 

Witli more widespread pasteurization of raillv 
and other dairy products, brucellosis in the 
United States lias become almost entirely an 
occupational disease affecting persons inti- 
mately exposed to infected animals or their 
tissues. In the last 10 j^ears the number of 
cases reported ammaily has dropi)ed consider- 
ably ; nevertheless, if one excepts salmonellosis 
deriving from animal sources, brucellosis in the 


United States still lias a higher, reported in- 
cidence than any other disease of animals trans- 
mitted to man. 

While great strides have been made in the 
last few years in the control of bovine brucel- 
losis, and the incidence of the infection in cattle 
has been greatly reduced, the decrease in no- 
tified incidence in man cannot be clearly related 
to the success of the control program. Swine 
continue to be an important source of infection 
for man. 

Despite the decrease in the number of re- 
ported cases, the problem of establisliing tlie 
diagnosis of tlie disease in man remains an 
important one. Isolation of the organism from 
the patient is the only proof of diagnosis. A 
significant titer in the standard seroagglutina- 
tion test, or a rising titer, provides presumptive 
confirmation of a clinical diagnosis. In 
chi'onic brucellosis a fluctuating titer is sug- 
gestive of active disease. The widespread and 
often indiscriminate use of the bi'oad-spectrum 
antibiotics makes cultural proof more difficult, 
and greater dependence must be iflaced upon 
the agglutination test. The skin test has no 
value as a diagnostic aid. 

The current therapy of choice consists of a 
combination of dihydrostreptomycin and tetra- 
cycline, with or without the addition of sulfa- 
diazine or triple sulfonamide. As all presently 
available drugs primarily suppress the infec- 
tion, treatment must be continued for a period 
of time sufficient to allow the body to dispose 
of the infection. Bed rest is essential. Local 
lesions may require longer medical treatment 
or definitive surgical treatment. 

Vector Relationships of 

Arthropod-borne Encepholitides 

in North America 

Roy W. Chamberlain, 

Communicable Disease Center, 

Public Health Service, 

Montgomery, Ala. 

Although much remains to be learned about 
the ecology of tlie arthropod-borne encephalit- 
ides in North America, past and recent studies 
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increase in the niunber of lymphoid cells in tlie 
allantoic fluid; in inoculums containing heat- 
inactivated virus, the cellular response is ab- 
sent. Serial passage of inoculated egg mater-ial 
has failed to show reproduction of mux'ine and 
Imman hepatitis viruses in avian tissue. Four 
logs of mouse-infective mrus are required to 
elicit the cytological response in emhryonated 
thus indicating that the egg is very much 
less sensitive to virus than the natural host. 

Jtouse hepatitis virus does not propagate in 
“L” strain of mouse fibroblast in tissue cul- 
tures, and human hepatitis virus has induced no 
detectable cytopathogenic effect in cultures of 
human tissues. 

A soluble complement-fixing antigen has been 
extracted from liver emulsions of mice infected 
with hepatitis. The antigen can withstand 
desiccation, heat, extraction with ether, and 
freezing ; it does not sediment at 120,000 gravi- 
ties for 2 hov\rs. “^formal” liver does not con- 
tain this antigen. iVn antigenic relationsliip 
of mouse hepatitis virus to human disease has 
not been demonstrated. 

Neutralizers of Human Viruses 
in Animal Serums 

Morton Klein, 

Temple University, Philadelphia, Pa. 

Certain domestic animals, particularly cows, 
have neutralizing substances m their seriuns 
against certain human viruses such as poliovi- 
ruses, coxsackie, and adenoviruses. These anti- 
bodies occur in the absence of miy known 
infection with the agents and raise the question 
of their interpretation. Are they time anti- 
bodies? 

A study of the neutralizing substance against 
polioviruses in cow serums revealed the follow- 
mo- characteristics ; It is a globulin, heat stable 
at 60° C. for 30 minutes and highly specific. 
Some serums have no neutralizing substances; 
others have neutralizing substanc^ to types 1, 

2 and 3 polioviruses or combinations of these. 
There is evidence of passive transfer; newboi-n 
calves commonly have neutralizing substances 
that disappear at i to 5 months and gi-adually 


reca 2 :>pear over a period of time in tlie tradi- 
tioiml fusliioji of antibodies. Titei's ure Viii'i* 
able and may be quite high: dilutions greater 
than 1 : 128 neutralize 100 TCD. 

A review of the literature indicates that al- 
though certam nonspecific inhibitors may have 
one or more of these properties, no substance 
other than specific antibody is known to liave 
all of these properties. 

Even when one has determined that he is 
dealing with a true antibody, a more difficult 
question remains. IVliat is the nature of the 
antigenic stnnulus for the antibody? Cross 
reactions between viruses of which there are 
already many examples (canine distemper tiiicl 
measles, vaccinia and variola, swine iufiueiiza 
and influenza, psittacosis and lymphogranu- 
loma venereum) make final interpretation or 
origin impossible. 

The problem is particularly difficult in sur- 
veys of animal serums when one does not have 
the orienting information of a known reservoir, 
or an epidemic situation with a characteristic 
clinical picture and paired seriuns to observe 
a fourfold rise in titer. 

Although one may conclude that tlie neutral- 
izing substances in bovine seriuns are true iuiti- 
bodies that react with polioviruses, coxsackie, 
and adenoviruses, the final interpretation as to 
the ox’igin of tliese antibodies requires the isola- 
tion of a specific agent that can explain the 
antibody pattern. In the absence of such isola- 
tions, the origin must remain an object of 
closely reasoned but inconclusive speculation. 


Brucellosis in Livestock 

C.K. Mingle, 

V. S. Department oj AgricnhiiTe, 

Washington, D. C. 

Brucellosis in livestock continues to be an 
important economic burden and jniblic healtJi 
threat in many sections of the United States. 

Since 1934 a cooperative State-Federal pro- 
gi-am for the control and eradication of bovine 
brucellosis has been in operation. During that 
time the number of reactors diselo&ed tliroiigii 
blood agglutination testing has declined from 
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exists iu the central and east ceirtral States, 
where G. tarscdis is not abundant. There Gu- 
leai pifiens or quing^uefasciatus are ap- 

parently the important epidemic vectors and a 
high proportion of the cases are urban or 
suburban. 

The mechanics of an urban epidemic appear 
clear. Infected wild birds probably introduce 
the virus to high populations of suburban and 
urban G. pipiens or G. quinquefasciatus, which 
rapidly spread it to city-dwelling birds and 
chickens. These, in turn, serve as a ready 
source of infection for additional numbers of 
the mosquitoes. A consequence of the resultant 
bird epizootic is exposure of a large segment of 
the human population to infection by mosquito 
bite. The vectors I’espoAsible for the initial 
infection of the wild birds are unknown, but 
widespread sylvan mosquitoes may be involved. 

Control measures through vector abatement 
are often economically impractical. Only ur- 
ban SLE gives innnediate promise of relatively 
inexpensive control. It is obvious, therefore, 
that continued investigations on the ecology of 
encephalitis are necessary. 

Cliansing Picture of 
Murine Typhus 

Harry D. Pratt, Communicable Disease Center, 
Public Health Service, Atlanta, Ga. 

The changing picture of murine typhus in 
the United States can be shown by comparing 


two 4-year periods, 1941—14 and 1953-56. In 
the first period the number of cases of murine 
typhus increased to a peak of 5,401 in 1944, 
while in the latter period the number of cases 
decreased to 98 in 1956. This is the first year 
since 1924 that less than 100 cases of murine 
typhus have been officially reported to the 
Public Health Serwice. 

Treatment in the first period was largely 
symptomatic ; today, broad spectrum anti- 
biotics, such as cliloromycetin, aiireomycm, and 
terramycin, give quick and effective cures. The 
use of these new drugs, however, probably ob- 
scures the true incidence of the disease. They 
mask all types of rickettsia infection, making 
diagnosis witli laboratory confirmation difficult 
or rare. 

Prevention of murine typhus during the first 
4-year period was based on controlling rat 
fleas, rat trapping, rat poisoning (using rela- 
tively ineffective rodenticides such as red 
squiU), rat proofing, and sanitation. Today, 
in addition to these metliods, there are power- 
ful insecticides which control infected rat fleas 
for weeks or months. Many new rodenticides 
have been developed, particularly the anticoag- 
ulants, which control rodents effectively and 
thus limit the flea population. 

Improved sanitation programs in cities 
throughout the United States, and increasing 
reliance of private industry on commercial 
pest control services, have probably had a long- 
term influence on the steady decrease of murine 
typhus. 


John W. Cronin, 1905-1958 

Dr. John W. Cronin, Assistant Surgeon General of the Public Health 
Service, and chief of its Bureau of Medical Services since November 1956, 
died of a heart attack March 26, 1958. 

Born June 15, 1905, in Springfield, Ohio, he began his career tvith the 
Public Health Service in 1932. As chief of the Hill-Burton program from 
1949 to 1956, he is credited ivith rallying State support for the construction 
and enlargement of hospitals, nursing homes, and clinics throughout the 
United States. 

Dr. Cronin ^vas a graduate of Miami University, Oxford, Ohio, and of the 
Cincinnati University College of Medicine. 
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have provided a considerable knowledge of 
these diseases. The most probable hosts and 
vectors have been revealed. 

Field investigations have shown fresh -water 
swamps to be the foci of eastern equine enceph- 
alitis (FEE) infection. Wild birds captured 
in swamps have frequently been found infected, 
and numerous virus isolations have been made 
from Culiseta melanura, a swamp-inhabiting 
mosquito which feeds principally upon birds. 

Because of its restricted habitat and feed- 
ing preferences, C. melanura is jprobably unim- 
portant in the direct epidemic spread of EEE 
to horses and man. Although it appears to 
play the important role of maintaining the 
virus in its endemic foci, the spread of the 
disease outside of these foci is most likely 
dependent iqjon other mosquito species which 
feed commonly upon horses ai\d man. 

Certain conditions appear necessaiy to per- 
mit an epizootic in horses (and an epidemic in 
man) to occur. Bird infection within the 
swamp foci would need to be at high level, fur- 
nishing a relatively great source of virus for 
mosquito infection. This condition would de- 
pend upon an adequate popidation of G. mela- 
nura (and perhaps other susceptible bird-feed- 
ing, swamp-inhabiting species), and a low 
immunity rate in the bird population. The 
latter would, in turn, depend upon a light in- 
fection rate the previous year. With a large 
number of birds infected, inevitably some of 
them fan out into adjacent nonswamp areas 
and serve as sources of infection for other mos- 
quito species which will feed upon horses and 
man. The scattered distribution of the in- 
fected birds, together with a lack of strong 
bird-feeding proclivity on the part of the mos- 
quitoes, results in only a veiy low mosquito 
infection rate; this must be compensated for 
by large mosquito numbers. If, in addition to 
all this, there is also a low immmiity rate in 
the horse population, conditions are proper for 
an epizootic. Once the epizootic is under way, 
some transmission from horse to horse by mos- 
quitoes and biting flies without the interven- 
tion of birds is probably also possible. 

The ecology of western equine encephalitis 
(WEE) has rmdergone intensive investigation 
over many years. Serologic and virus isolation 
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Studies in wild birds have lirmiy established 
their role as the most important hosts, and 
hundreds of isolations of the virus from Culis 
tarsalh attest to the, close association of this 
mosquito species with natural sources of infec- 
tion. Smce it is widespread in distribution, 
occurs in large numbers, feeds freely upon wan 
and horses as well as birds, is exceptionally siK- 
ceptible to infection, and transmits with high 
efficiency, it fulfills requirements for both an 
endemic and epidemic vector. It undoubtedly 
is responsible for the bulk of the IITEE trans- 
mission to birds, horses, and man tliroughout 
its range in the western part of the United 
States. Aedes mosquitoes appear to play only 
a minor role in epidemic transmission. 

Until a few yearn ago the distribution of 
IVEE was believed to be limited to that of 0. 
tarsalis. It is now Imown that it does occur in 
mosquitoes and birds in the East in the absence 
of 0. tarsalis, however, but does not cause dis- 
ease in man and is only rarely seen clinically 
in horses. In the East the enzootic status of 
IinSE appears to be similar to that of EEE, 
with 0. melanura in fresh-water swamps play- 
ing the role of tlie principal enzootic vector. 
The absence of a highly efficient epidemic vec- 
tor, such as G. tai'salis, is probably the main 
factor in keeping the vims within discrete en- 
zootic foci. Also, laboratory studies have 
shown that animals immune to EEE respond to 
IVEE infections with significantly lower vire- 
mias. This may be a contributing determent 
to the epidemic spread of BU5E in areas wliere 
a high proportion of birds and hoi-ses possess 
EEE antibody. 

St. Louis encephalitis (SLE), like EEE ami 
WEE, is primarily an infection of birds trans- 
mitted by mosquitoes, with man an unfortu- 
nate, accidental host. The virus of SLE diifers 
from those of EEE and WEE, however, in 
having a reversed mosquito suseeptibilitj' range. 
It readily infects all species of Oulex mosqui- 
toes which have been tested, wliereas EEE and 
WEE viruses find most Cxihx species (except 
O. tarsalis) almost totallj' refractory. 

In the far west, G. tanalis is tiie main vector 
of SLE and, as woulil he expected from the 
breeding habits of this mosquito, most ot the 
human cases are runil. A diirereut situation 

i’uliliu Ifi-allti ItciKirlt 


BORIS TOURIN, B.A. 




ffllflLllltS 


P EIOR to the advent of studies of injuries 
sustained in automobile crashes, the belief 
was prevalent that being “thrown clear” of the 
car during an accident would generally save 
one’s life. As the Automotive Crash Injury Re- 
search project of Cornell University Medical 
College accumulated case histories from the re- 
ports of trained ipolice and highway patrol m- 
vestigators, however, it became clear that this 
supposition was contrary to the evidence. 

The present study v\ses data from these re- 
ports to answer two initial questions : Is the risk 
of fatal injury greater for those ejected from 
automobiles in an accident than for those who 
remain inside? What fatality would be ex- 
pected for those ejected had they remained in- 
side the cars? 

Answers to these questions are applied to data 
on national fatality figures in order to answer 
a third question, which is the principal objective 

Mr. Tourin is chief of the technical section of Auto- 
motive Crash Injury Research, a division of the 
department of public health and preventive medi- 
cine, Cornell University Medical College, New York 
City. This investigation ivas supported in part by 
the Commission on Accidental Trauma of the 
Armed Forces Epidemiological Board {with funds 
provided by the Surgeon General, Department of 
the Army), the National Institutes of Health, Public 
Health Service, the Ford Motor Co., and the Chrys- 
ler Corp. 


of this study : If ejection increases the risk of 
fatality, what is the estimated number of lives 
that could be saved aimually by preveirting ejec- 
tion in injury-producing accidents ? 

The present study is an extension of an earlier 
one in which it was observed that ejection from 
an automobile under crash impact conditions 
was associated with a double risk of moderate 
through fatal injuries {!). Both the previous 
and present studies represent portions of the 
large-scale investigation of injuries in auto- 
mobile crashes conducted at Cornell University 
Medical College. The general plan and organ- 
ization of this investigation have been described 
in previous reports (i-4-) • 

Materials 

Detailed accident-mjury reports, containing 
comprehensive information on 3,261 passenger 
automobiles and their 7,337 occupants, were col- 
lected and analyzed and subsequently coded and 
trairsferred to punchcards. 

All of these accidents had resulted in injury 
of some kind to at least one of the occupants in- 
volved. The accidents ranged in severity from 
minor to extreme, and the injuries ranged in 
degree from trivial to fatal. 

All common makes and models of American 
autoinobiles manufactured prior to 1956 and 
operated during the sampling period (begin- 
ning of 1953 through May 1956) were repre- 
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publications 


Home Accident 
Pievention Text 

PUS PiibUcutioii, No. SG.'i. 1057. 2.} 
puues. 15 cents. 

The Home Accident Prevention 
Text provides both guidance and ref- 
erence suggestions for all categories 
of local public health workers whose 
cooperation will be required in a 
local home accident prevention pro- 
gram. Following an introductory 
survey of environmental, physical, 
mental, and emotional factors in 
home accidents, the booklet analyzes 
tlie roles of the health officer, public 
health nurse, sanitarian, and other 
health personnel. The important 
contribution of the private physician 
to the success of local programs and 
the value of cooperation with other 
agencies in the community are 
stressed. 

One Way to Develop Local 
Home Accident Activities 

PIIS Publication No. 56G. 1957. 

10 pages. 35 cents. 

. Designed to aid local health de- 
partments, One Way to Develop 
Local Home Accident Activities out- 
lines a “learning by doing method.” 
It presents a four-point program; 
staff orientation, local resources, 
the local problem, and suggested 
activities. 

Sources of Morbidity Data, 
Listing Number 5, 1957 

PUS Publication No. 565. 1957. 

81 pages. 

This fifth listing of projects in the 
files of the Clearinghouse on Cur- 
rent Morbidity Statistics Projects 
describes 105 projects not previously 
reported. The projects are grouped 
according to the major tyjie or types 
of disease, injury, or impairment 
with which they deal. 


There are three indexes; the 
projects by type of data collection, 
the organizations and institutions 
responsible for the research, and the 
principal investigators. Also in- 
cluded is a section of supplementary 
notes on jirojeets in progress when 
their descriptions were received by 
the clearinghouse for inclusion in 
previous listings. 

Since the listings of the clearing- 
house are published primarily for 
the use of actual and potential con- 
tributors, the number of bound 
copies for other distribution is lim- 
ited. Tear sheets of the description 
of each study are available, how- 
ever, to research workers or persons 
planning public health programs. 

Survey of Compounds 
Wliich Have Been Tested 
for Carcinogenic Activity, 
Supplement 1 

PUS Publication No. tjO. Supple- 
ment 1. 1937. By Philippe Shubil: 
and Jonathan L. Ilariiccll. S8S 
pages. $3.50. 

This supplement surveys the lit- 
erature from 193S tlirough 1043 on 
compounds that have been tested 
for cancer-producing properties in 
experimental animals. Having the 
same format as its predecessor, it 
combines in tabular form experi- 
mental data on nearly 1,000 com- 
pounds, of which about one-flftli are 
cancer-producing in animals. 

The compounds are arranged al- 
phabetically in classes, and the data 
cited include reference, species and 
number of animals, route of admin- 
istration, number and type of tu- 
mors, and duration of experiment. 

A cumulative compound iude.\', one 
of sever.al indexes, includes tbe list- 
ings in both PHS Publication Xo. 

149 and the supplement. 

Because of the growing impor- 
tance of chemicals in food, drugs, and 
cosmetics, and the increasing aware- 


ness of the po.ssible long-range 
effects of these and other materials 
such, as tbe products of combu.'tiou 
of tobacco and gasoline on the hii- 
mau organism, tlie book sboaiii bo 
useful to anyone interested in enri- 
ronmental cancer as well as cancer 
investigators. 

Research Grants and 
Awards, National Inslitulcs 
of Health, 1957 

PUS Publication No. 571. 1057. 1)7 
pages. .’,5 cents. 

Health research facilities grunts, 
research fellowships, and research 
grants' awarded by the Xational 
Institutes of Health during fiscal 
year 3957 are listed sejiar.'iti'ly hy 
State and institution. 

Toward a Healthier 
World — Your Career in 
Sanitary Engineering 

PUS Publication No. 579. 1958. Pi 
pages; illustrated. 25 cents. 

Tills is tlie first career guidance 
pamphlet to describe stiuitary engi- 
neering. Designed espeeiaily for 
iiigh scliooi students, it covers past 
aebievements of sanitary engineers, 
their present and future work, the 
need for such engineers, salary, 
possible employers, and educational 
xequireraents. 


This section carries onnouncemenis of 
new publications prepared by tho Pub- 
lic Health Service and of selected publica- 
tions proposed fay other federal agencies. 

Unless otherwise indicated, publications 
for which prices are quoted are for sate 
by the Superintendent of Documents, U, S. 
Government Printing Office, Washington 
25, D. C. Orders should be accompanied 
by cash, check, or money order ond should 
fully identify the publlcotion. Public 
Heoilh Service publications which do not 
carry price quotations, as well at single 
sample copies of those for which prices 
are shown, can bo ohtotned without 
charge from tho Public Inquiries Branch, 
Offico of Information, Public Hoollb 
Service, Woshlngton 25, D. C. 

Tho Public Health Service does not sup- 
ply pufalicolions other Ihon its own. 
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been avoided iu the sample if ejection had been 
controlled. The proportion thus obtained, 
when applied to national fatality figures, pro- 
vides an estimate of the number of lives that 
could have been saved by preventing ejection. 

Fatality Risks in Ejection 

Among the 7,337 occupants of passenger 
automobiles involved in any type of injury- 
producing accident, 13.6 percent were com- 
pletely ejected, and 81.6 percent remained in- 
side the car. Information on the remaining 
1.8 percent of the occupants was doubtful, and 
these were eliminated from the study. 

In table 1, pei-soiis completely ejected are 
compared with pei-sons who definitely remained 
inside the car, and the proportion oi fatally in- 
jured persons in the two groups is shown, thus 
providing an answer to the question: Is the 
risk of fatal injuiy greater for ejected persons 
than for those who remain inside the car I 

There were 9.6 percent fewer fatalities among 
those not ejected than among those ejected 
(P<.001) . Further, the risk of fatality among 
the ejected was demonstrated to have been 
nearly five times as great as that among those 
not ejected : 12.1 percent for those ejected versus 
2.5 percent for those not ejected. These data 
clearly suggest that the number of fatalities in 
automobile accidents would be reduced by min- 
imizing the occurrence of ejection. 

The material which follows deals with the 
methodology and rationale employed iu predict- 
ing the number of lives that would have been 
saved in the sample if those ejected had not 
been ejected. This methodology must, of 


Table 1. Risks of fatal injury for those ejected 
and those not ejected 



Not 

fatally 

injured 

Fatally 

injured 

Total 

Percent 

fatally 

injured 

Ejected. 

876 

121 

997 

12. 1 

Not ejected 

5. 843 

147 

5, 990 

2.5 

Total 

6. 719 

208 

' 6, 987 

3. S 


> DiU.-i oti 350 of the 7,H3T occupants studied have 
oeeii omitted since details on ejection were not com- 
pletely reporteil for these persons. 


course, take into account the fact that a certain 
number of persons, even if they had remained 
inside the car, would nevertheless have been ex- 
posed to some risk of fatal injury; that is, at 
least the 2.5 percent risk experienced by those 
not ejected. Thus it must by no means be as- 
sumed that the 5 to 1 ratio seen in table 1 im- 
plies an 80 percent reduction in the total num- 
ber of fatalities if ejection is eliminated. 
Furthermore, it also cannot be assumed that the 
occurrence of fatality is related exclusively to 
the occurrence of ejection or nonejection. 
Other accident-injury factors must be taken 
into account. 

Accident Severity, Seats, and Fatality 

As has bee]i hulicated in table 1, the risk of 
fatality was greatly influenced by the occur- 
rence of ejection. In addition, the influence of 
at least two other major variables affecting both 
the frequency of ejection and the risk of fatal- 
ity have been definitely established in previous 
research (d, 7) and have to be taken into ac- 
count. These factors are accident severity 
and seated position, both of which are believed 
to have sufficient bearing on the subject of this 
investigation to warrant particular attention. 

Figure 1 illustrates the frequency of fatality 
in progressive categories of accident severity. 
Statistical analysis of the data, revealed a sig- 
nificant increase (^<.001) in risk of fatality 
as accident severity increased. Figure 2 illu- 
strates the frequency of fatality among car 
occupants according to seated position occupied 
and shows tliat the risk of fatality was signifi- 
cantly different (F<.001) for occupants of dif- 
ferent positions. In these two figures, in order 
to eliminate over-empliasizing driver injury, 
data on drivers alone and drivers with pas- 
sengers are presented separately. 

The effect of these same factors on the fre- 
quency of ejection is illustrated in figures 3 and 
4. Figure 3 illustrates that as accident severity 
l)rogressively increased, the frequency of ejec- 
tion significantly increased (Fc.OOl). Figure 
4 illustrates the varying and significantly dif- 
ferent (F<.001) frequencies of ejection de- 
pending on seated position. In particular, the 
rear seat area produced much lower risk of 
ejection than the front .‘-eat area. This was due 
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sented. Those manufactured after 1956 were 
excluded because many manufacturer's im- 
proved their door locks in that year. Doors 
equipped with these new lock mechanisms have 
been demonstrated to open less frequently under 
crash impact conditions aird to be associated 
■with a decrease in the frequency of ejection (3). 

The data were collected at the accident scene 
in 14 States and 1 city: Arizona, California, 
Colorado, Connecticut, Indiana, Maryland, 
Michigan, Minnesota, New York, North Caro- 
lina, Pennsylvania, Texas, Vermont, Virginia, 
and Minneapolis. The States provide the 
sample with rural accidents; the city, with 
urban accidents. 

In each participating area, police or highway 
patrolmen in preselected geographic districts 
completed special report forms and submitted 
detailed photographs for each mjui’y-produc- 
ing accident. Examining physicians supplied 
precise medical information on each injured 
person. History, data sources, and geaieral 
methods of the Automotive Crash Injury Ee- 
search project have been previously outlined 
( 3 , /,). 

These accidents are believed to be represent- 
ative of typical crashes in which persons were 
injured ( 3 ). 

iDiother source of material was the national 
motor vehicle fatality figures gatliered by the 
National Office of Vital Statistics and repro- 
duced by the statistics division of the National 
Safety Council (5). Such data are publislied 
annually in Accident Facts, where tabulations 
of accidental deatlis and injuries from many 
sources are collected and classified under gross 
cause headings. 

Methodology 

Of all the passenger car occupants who were 
fatally injured, a distinction Avas jnade betAveen 
those whose injuries resulted from contact with 
structures inside the car and those AA'hose in- 
juries Avere the direct consequence of complete 
ejection from the car, that is, the injuries were 
sustained outside the car. Tlie 2 frequencies of 
fatal injury result in 2 different risks of 
fatality. 

The folloAving hypotliesis A\-as adojffed to de- 
termine the expected risk of fatal injury for 


Definitions 

Accident severity: Total deceleralive forces and 
overall structural damage produced by the accident, 
described in five grades: (1) minor; (2) moderate: 
(3) moderately severe; (4) severe; and (5) ex- 
tremely severe and extreme. These terms do not 
describe the injury effects of the accident, but onU 
the forces and structural damage conditions. 

Complete ejection: Complete ejection through 
a door that has “popped open” as a result of im- 
pact against some portion of the car other llian the 
door in question. Occupants defined as completely 
ejected must be outside the car before sustaiiihig 
their principal injuries. Doors opened by direct 
impact to the doors themselves are not classified as 
open in studies concerned Avith ejection since occu- 
pants adjacent to these doors are quite likely to ha\e 
been seriously injured prior to leaving the car. 

Seated position: The position determined by 
Avhere an occupant might sit: driver, right front, 
center rear, and so on. 

Serious and critical injuries: Injuries Ariiich. 
because of their nature and severity, are potentially 
or actually dangerous to life. 


those ejected had they remained inside the car. 
with the other circumstances remaining un- 
changed. It was postulated that had tlie oc- 
cupants not been ejected, their risk of fatality 
AA’ould have been equi\'aleut to the observed 
risk among persons Avho actually remained in- 
side the car, in corresjjonding seats, and under 
the same force conditions. Pursuing this hy- 
pothesis, data AA'ere first arranged to sIioav tlie 
observed risk of fatality for nonejeeted occu- 
pants in each category of seated position and 
accident seA'erity. The expected miniber of 
fatalities among peisons ejected from corre- 
siAonding seated positions and in accidents of 
comparable seA'erity could then be obtained b\ 
using the method of obserA'ation and 
expectancy'. 

Pursuing the original hypotlicais furtlier, the 
expected number of fatalities among occiqnuit.-, 
of all seats and in accidents of all .-event n-s, 
assuming that none liad been ejected, avus tlien 
compared Avith the observed number of fatali- 
ties to establish the proiiortioii that would have 
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dent severity and seated position. For ex- 
ample, it is shown from the data in table 2 that 
among 578 nonejected ihght front seat occu- 
pants involved in moderately severe accidents, 
there were 6 fatalities, while among 115 ejected 
right front seat passengers in accidents of the 
same severity, there Avere ll fatalities. To cal- 
culate the expected number of fatalities if 
ejection had not taken place, the data were 
arranged as a simple ratio : the expected num- 
ber of fatalities among the ejected is to the total 
ejected as the observed number of fatalities 
among the nonejected is to the total nonejected. 
Expressed numerically, the ratio reads, x : 115 : : 
6:578. 

The expected number of fatalities among 
ejected persons was 1.19 (or about 1 person). 
But among the 115 ejected persons observed, 
there were actually 14 killed. Thus, in the 
given category of seated position and accident 

Figure 3. Frequency of ejection according to 
accident severity. 



Figure 4. Frequency of ejection from different 
• seats. 



severity, there were 13 more people killed than 
would have been expected if there had been no 
difference between I'isks of fatality for ejected 
and nonejected persons. 

By totaling the observed and the expected 
fatalities in table 2 for each seated ijosition and 
within ranges of severity, and then subtracting 
one from the other, the basis Avas provided for 
an estimate of the number of lives that could 
have been saved in the 3,261 accidents surveyed 
if ejection had not occurred. There Avere 121 
observed fatalities and 53 expected fatalities 
among those ejected, a difference of 68, there- 
fore, between the tAvo. 

The total number of fatalities observed 
among all occupants, Avhether ejected or not, 
Avas 268. Since 147 of these Avere among the 
nonejected group, they would not be affected 
by preventing ejection, and the expected nmn- 
ber of fatalities here AAmuld be the same as the 
number obserA'ed. Therefore, preA^enting ejec- 
tion could have reduced the number of fatali- 
ties by 68, leaving only 200 fatalities. (The 
200 expected fatalities could also have been de- 
termined in this Avay : 147 obseiwed among non- 
ejected, plus 53 expected among ejected under 
the hypothesis.) 

This reduction, expressed as tlie proportion 
200/268 (74.6 percent), can be applied to the 
national fatality figures for passenger car occu- 
pants to obtain the estimated number of fatali- 
ties that Avould still occur tliroughout the J7a- 
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Percent occupants faJally injured 


largely to the fact that about Imlt: -r 
observed were two-rlnl , , ^ 

Observed and Expected Risks 

eietw ir t 

Strictly speaking, of course, it is impossible 
to determine what would have happenecf to auv 
specific ejected person in a singlij hypothet/ 
oal situation if he had remained inkle Se ct' 
iowever, given certain reasonable assumptions,' 


Figures jre,uencyona.amya„.„,,„ 
occupants of different seats. 


Driver 

(alone in cor) 
Driver 

(with pouenger,) 

Center front 
Right front 
left reor 


Center reor 
R'oht reor 
Not reported 




2 L. 

* 3 4 j 

Percent occuponfi fotolly injured 


Figure 1. Frequency of fatality according ,o 
Occident severity. 



. Oiisjoeil dJU __ 
f' 35 Pttcenl wn/ldtnce llmlls 


severe 

Accident severity 


eitremely severe 

oixj extrema 


!LZ f *'!» estimated (or pre- 

cheted) munber of fatalities lepresentiug the 
• a 1 y iisk of a category or group ratJier than 
anj iiKlivuliial m tJiat category or group, 
f’redictions under such conditions are described 
as expetations under a given liypotlieais or, 
more briefly, e-vpectations. 

The volume of data on noaejected persons, 
81.6 percent of tlie total number in tin's study, 
Js siiftciently large so that the risks of fatal 
mjuiy associated ivitli given seated positions 
im ei gii en conditions of accident severity inav 
be assumed to be representative for any single 
occupant who remains inside the cur. A^reason- 
able assumption is that the fatality risks to 
wliicJi a given ejected person would be exposed 
were he not ejected would be comparable to the 
fatality risk encountered by a group of non- 
ejected occupants subjected 'to the same condi- 
tions of accident severity in a seated position 
corresponding to that from wJiich the ejected 
person had been thrown. The fatality risks for 
nonejected persons according to accident sever- 
ity and seated position can be taken directly 
from basic data. These observeil fatality risks 
thus obtained proi'ide a reasonable basis foi' 
calculating the expected number of fatalities 
that would liave been encountered among 
ejected persons if they bad stayed in their seats. 

Calculations for Expectancies 
Simple algebraic calcul.irioiis, ki.-ed on rhe 
rationale described aibove, yielded the expected 
number of fatalities in eacli category of arci- 
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tion even if ejection were controlled (3). 
Houglrly 75 percent would still occur, which 
means a reduction of 25 percent. 

National Fatalities 

The National Office of Vital Statistics re- 
ported 39,628 deaths resulting from motor ve- 
hicle accidents of all descriptions in 1056. The 
annual figure has been fairly constant over the 
past 5 years (5). Since these tabulations in- 
cluded all persons fatally injured, imder what- 
ever circumstances, in accidents associated with 
motor veliicles of every description, they were 
not all applicable to the present study, which is 
concei’ued exclusively with fatal injury to pas- 
senger car occupants. Therefore, certain elim- 
inations were needed in order to obtain the basic 
applicable figure accounted for b}'’ passenger 
car occupants among the national fatalities. 

Among the fatalities eliminated were those 
incurred when motor vehicles collided with jje- 
destrians or cyclists, since fatal injuries in these 
accidents were more likely to have been sus- 
tained by the latter than by the’ occupants of 
tlie motor vehicles. The nature of the Na- 
tional Safety Council’s tabulations, subclassi- 
fied under various categories, permitted the 
elimination of these fatalities without difficulty 
(5). 

A further elimination was recpiired with re- 
spect to fatalities among occupants of street 
cars, buses, trucks, and any other vehicles 
which could not be classified as passenger cars. 
TJnfortunatelj", the national accident fatality 
tabulations did not distinguish between deaths 
among occupants of passenger cars and occu- 
pants of other motor vehicles. However, gross 
figures supplied by the National Safety Coun- 
cil (5), through data collection of the National 
Office of Vital Statistics (5) , provided for the 
estimation that about 75 percent of the motor 
vehicles involved in fatal accidents were pas- 
senger cars. Host of the remaining 25 percent 
were trucks, which normally cany fewer pas- 
sengers than automobiles. Therefore, it is per- 
liaps overgenerous to presume that 25 percent 
of the fatalities in these accidents were sus- 
tained in vehicles otlier than passenger cars. 

Tile results of all tlie above eliminations may 
be observed in table 3. 
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These eliminations result in a conservative 
estimate of 23,678 deaths annually among oc- 
cupants of passenger cai’s involved in accidents. 
Eoughly 87 percent of these deaths (20,528) 
occurred in rural accidents; the balance of 13 
percent are accounted for by accidents in urban 
areas. In the following section it is estimated 
how many of these 23,678 lives might have been 
saved by preventing ejection. Since the esti- 
mate of passenger car occupant fatalities is 
very cautious, the predicted number of avoid- 
able fatalities may represent an underestima- 
tion. In any case, it can safely be regarded as 
a minimum figure. 

Application of Reduction Proportion 

IVe have estimated that prevention of ejec- 
tion could eliminate 25 percent of the fatalities 
observed in the study sample. Before apply- 
ing this percentage to the adjusted estimate of 
23,678 annual deaths among passenger car oc- 
cupants throughout the Nation, certain differ- 
ences between the sample data and the na- 
tional tabulations had to be taken into account. 
For e.xample, among those national fatalities 
pertinent to the problem (table 3), roughly 
20,000 occurred in rural areas and about 3,000 
in urban areas, Avith the ratio of rural to urban 
fatalities amounting to somewhat more than 
6 to 1. In the sample studied the ratio of rural 
to urban fatalities was about 25 to 1. 

Therefore, applied to national figures, the 


Table 3. Motor vehicle fatalities, 1956 ^ 


Classification 

j 

' Total 

Rural 

Urban 

Total 

- 40, 000 

30, 400 

9, COO 

Pedestrians, cyclists 

8, 430 

3, 030 

5, 400 

B.alance, _ . . 

31. 570 

27, 370 

4, 200 

Trucks, buses, 
others (25 per- 

1 

1 


cent of balance).. 

7, 892 

6, 842 

1,050 

Balance (pas- | 


senger cars) 

23, 078 

20, 528 

3, 150 

1 


» Derived from_ 1956 fatality figures published in 
Accident Facts (o), and based on inortalitv data col- 
lected by the National Office of Vital Statistics. 

- A more accurate figure (39,628) has been recently 
released by the National Office of Vital Statistics, but 
corresponding adjustments for the detailed groups in 
the tiible are not yet available. 
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Table 2. Observed and expected fatality frequencies among those elected, with regard to accident 

severity and seats occupied 


Accident severity, by sent occupied 


Xfinor 

Driver aione 

Drivenvith passenger 

Center front 

Bight front 

Xeft rear 

Center rear 

Right rear 

Seat vinreportcd 


^Moderate 

Driver alone 

Driver uith passen^fer. 

Center front-.. - 

Right front, 

liOft rear 

Center rear 

Right rear 

Seat uareported 

Moderately severe,, 

Driver alone 

Dric'er with passenger 

Center front 

Right front, 

Left rear 

Center rear 

Right rear 

Seat vinreported — 

Severe 

Driver alone 

Driver with passenger 

Center front 

Right front — 

Left rear. 

Center rear 

Right rear - 

Scat unreported 


Estremeiy severe and extreme . 

Driver alone — - - 

Driver trith passenger - - - - 

Center front 

Right front 

Left rear...,--- --- 

Center rear 

Right rear 

Seat unreported - - - - - 


Total s - 


Nofiejected Ejected 


Total 

persons 

observed 

Fatally 

injured 

persons 

observed 

JTot.-il 

persons 

observed 

Fatally 

injured 

persons 

oinorved 

FataJiy 

iiijureil 

pei>on'i 

1 e.vpeetefi 

•136 

0 

30 

1 

9.9 

62 

0 

10 

I 

.0 

122 

a 

5 

0 

.6 

34 

0 

1 

0 

.0 

iOl 

Q 

.0 

0 

.9 

33 

0 

2 

0 

,0 

20 

0 

I 

0 

.0 

30 

0 

o 

0 

.0 

25 

0 

5 

0 

,0 

2,025 

7 

183 

8 

.63 

265 

o 

32 

3 

.21 

600 

1 

42 

2 

.0 

177 

0 

21 

\ 

.0 

401 

o 

65 

■1 

.27 

131 

0 

4 

0 

.0 

68 

I 

3 

0 

.01 

150 

0 


0 

.0 

134 

1 

7 

j 

0 

. 03 

2,276 

21 

351 

31 

3.21 

320 

6 i 

70 

6 

5. 27 

OSO 

4 i 

100 

8 

. 53 

187 

1 1 

2!) 

Q 

. 15 

578 

c 

115 

U 

1. 10 

167 

0 

S 

0 

. 0 

70 

1 

3 

0 

.01 

160 i 

1 

11 1 

3 

.07 

90 j 

o 1 

" i 

15 1 

0 

. 33 

i 

868 ; 

75 j 

283 ' 

44 

24.45 

120 i 

10 

62 , 

12 

7. S7 

241 ; 

IS 1 

76 ! 

» 

68 

76 

215 1 

^ ! 
25 i 

">2 < 
SO ■ 

O 

16 

. 87 
9.30 

62 , 

1 ! 

S ' 

0 

, 13 

40 1 
60 
42 j 

2 i 
5 • 

^ i 

iM 

15 ; 

0 
! 1 

■‘i 

. 0 

5. 21 

1. 79 

466 S 

44 1 

1 

36 ; 

3?; 

2.5.43 

i 

20 ; 
44 > 
12 
37 

7 

i) ' 

14 ‘ 
0 

2 

14 

J 

} 

23 ' 

24 < 

6 , 

IS 

10 

4 ■ 

9 ! 
9 ' 

2( 

5 1 

U. 10 
•!. 91 

1, 00 
2, 27 

1. 43 
•U 
,,'.S 

12 ' 
16 

! 

■> 

t * 

•1 ; 

2 ' 

1 

. .10 

0, *<71 

147 t 

I 

913 i 

i 

ml 

i 

31. 02 
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Typical seat belt installation. 


quency, nature, and severity of injuries associ- 
ated with given causes. Reliable data of this 
kind can guide designers and engineers toward 
the elimination or delethalization of specific 
structures found to be potentiall}' dangerous 
vtnder crash conditions. 

The relationship of automobile design to 
injury is nowhere more apparent than in the 
comparison of the frequency of fatality among 
ejected and nonejected occupants. If doois had 
not sprung open during impact, occupants could 
not have been ejected. Even if doors had failed 
to remain closed, b}’^ our definition of complete 
ejection, no occupant wearing a fully effective 
seat belt could have been throum from the car. 
As statistical computation has indicated, 25 per- 
cent of all fatalities among passenger car 
occupants can be eliminated if ejection is com- 
pletely prevented. Failure to control ejection 
implies the loss of more than 5,000 lives each 
year, and these deaths can no longer be accepted 
as unavoidable since the means of at least partial 
control exists. 

If occupants can be retained inside the car in 


future accidents, then the injury potential as- 
sociated with structures within the passenger 
compartment can be reduced systematically 
with the cooperation of the automotive engineer. 
The use of properly designed and installed seat 
belts, for example, not only protects the wearer 
from the I’isks associated with ejection but also 
reduces the force, with which he is likely to strike 
objects within the passenger compartment. It 
has been observed under controlled laboratory 
conditions that the restraining action of a lap- 
type seat belt reduces the force of head blows by 
as much as one-third [ 9 ). If objects and sur- 
faces within the reduced striking range of a 
seat-belt wearer are designed to absorb energy 
and to distribute it over a considerable area of 
the contacting bodj', a further reduction in 
injury-producing force is readily obtained. 
Preliminary studies, utilizing a paired-com- 
parison technique, have indicated that the use 
of seat belts by nonejected persons is associated 
with a ma.ximum demonstrable decrease of about 
60 percent in risk of all grades of injury (2, 4 .). 

Additional design modifications can be sug- 
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calculation for the percentage of i eduction 
would have to take into account the sampling 
bias. 

Since the sample was predominantlj' rural 
(move than 90 percent of the accidents studied 
occurred in nonurbasi areas), tile estimated re- 
duction of 95 percent could be directly applied 
to the 20,528 lives lost annually in rural acci- 
dents, a saving of about 5,132 lives each year. 
However, the full reduction of 25 percent 
could not be reasonably expected in urban acci- 
dents wlieie accident conditions aie frequently 
less severe than on rural roads. It was esti- 
mated that perhaps a 10 percent reduction 
could be presumed, and that about 315 of the 
3 150 urban f.italities might be eliminated by 
prevention of ejection. Tims, a minimum of 
approximately 5,500 annual fatalities might be 
avoided in future years if the hazards of ejec- 
tion were removed. 


Discussion 

.In annual toll of approximately IMOO 
deaths and more than 1,000,000 mpmes (o. S) 


in motor vehicle accidents is truly epidemic in 
proportion, and is not likely to be brought un* 
tier control except by preventive methods at- 
fecting a majority of the national population. 
Obviously, the ideal solution would be the 
jlimination of accidents themselves, but d 
dearly must be assumed that a ceitain zumibei 
)f accidents will always take place. Fmthei- 
nove, large-scale nieasiaes to piei eiit acciden s 

nay take years to develop. 

If it is admitted that some accidents will 
il trays occur despite all efl'oits, then pioper at- 
ention to tiie crash injury pt oblem should m- 
lude development and iirovision of controls 
hat mil operate to picveiit injury when an ac- 
ident occurs. Controls of this soit laay bo 
ompared to the use in preventive uiedicme o 
enmis and vaccines whicli protect the lecipicnt 
xom the conseriuences of e.vpo,me to mfntion-. 

It is the objective of automotive ct.isi. mjii o 
\ -iltd idoiititv the .specj/ic 

inj-y ob=m;e.l in 

.ccidents, and to piovide .mlnsitum. of 
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Advisory Committee on Radiation 

A National Advisory Committee on Radiation was established by the Surgeon General of 
the Public Health Service February 12, 1958, to advise on programs of the Service in public 
health aspects of radiation. 

Present Service activities in this field include research, epidemiological studies, radiation 
monitoring of water, air, and milk, and technical assistance to the States on safety measures. 

Dr. Russell H. Morgan, professor of radiology, Johns Hopkins University Medical School 
and radiologist in chief, Johns Hopkins Hospital, who has been serving as special consultant 
on these matters, is committee chairman. Dr. Donald R. Chadwick of the Office of the Surgeon 
General is executive secretary. 

To-date committee appointments also in- 
clude: Dr. Arnold 0. Beckman, president, 

Beckman Instruments, Inc., Fullerton, Calif.; 

Dr. Victor P. Bond, Brookhaven National Lab- 
oratory, Upton, N. Y. ; Dr. Richard H. Cham- 
berlain, professor of radiology. University of 
Pennsylvania Hospital, Philadelphia ; Dr. 

James F. Crow, professor of genetics. Univer- 
sity of Wisconsin, Madison; and Dr. Herman 
E. Hilleboe, commissioner of health. New 
York State. Albany. 

Other committee members are: Dr. Flardin 
B. Jones. Donner Laboratory, University of 


California, Berkeley; Dr. Edward B. Lewis, 
professor of biology, California Institute of 
Technology, Pasadena; Dr. Berwyn F. Mat- 
tison, executive secretary, American Public 
Health Association, New York City; Lauris- 
ton S. Taylor, chief, Atomic Radiation Phys- 
ics Division, National Bureau of Standards, 
Washington, D. C.; Dr. George W. Thorn, 
physician in chief, Peter Bent Brigham Hos- 
pital, Boston, Mass.; and Dr. Abel Wolman, 
professor of sanitary engineering, Johns Hop- 
kins University, Baltimore, Md. 
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gestecl, and ivew developments tested as they be- 
come available. At present, data from. move 
than 10,000 automobile accidents are available 
for use as a control group in evaluating future 
safety designs. 

Although the present report has been con- 
cerned with ejection only as it influences the 
incidence of fatal injuries, the impoi-tance of 
ejection in nonf atal injuries, particularly those 
that are seriously disfiguring or disabling, 
should not be overlooked. Unfortunately, data 
ai’e not available to predict the national reduc- 
tion in nonfatal injuries that might he expected 
if ejection should be prevented. Howevei-, there 
is evidence that the percentage of passenger car 
occupants sustaining serious and critical in- 
juries, whether ejected or not, is roughly the 
same as the percentage who are fatally injured. 
Previously published research findings have in- 
dicated tliat the number of fatal injuries sus- 
tained by passenger car occupants is similar to 
the number of seiious-to-critical (dangerous) 
injiu'ies (5). Thus, among those persons in- 
jured nonfatally in motor vehicle accidents each 
year, there might be some 23,670 passenger car 
occupants whose injuries are in the serious-to- 
criticai I'ange, and Avhose risk of sustaining in- 
juries of this severity is at least doubled Avhen 
ejection takes place. (Tlie calculated i-atio is 
2.5 to 1.) Efi’ective prevention of ejection could 
scarcely fail to produce a substantial reduction 
in the annual number of serious-to-critical 
injuries. 

Although it is not a function of the present 
research in automotive crash injuries to develop 
the actual devices for control and elimination 
of the ejection hazard, data and findings sug- 
gest the provision of strengthened door locks 
in cui’rently maniifactured ears, antoinobile 
seat belts, and some simple and effective device 
for keeping doore closed on tlie jnore than .50 
million pre-l9o6 cam still operating today. 

One sei'ions limitation of devices .<!uch a.s the 
seat belt relates to the educational and psycho- 
logical difficulties in bringing about their gen- 
eral acceptance and nse. Inevitably, a consid- 
erable number of automobile users will show 
more than initial resistance. But it i.s believed 
that extensive efforts aimed at encouraging 
widespread use of seat belts, togetlier «ith con- 
stant modification of iuitomobile components 


identified as responsible for injury, will m-iilt 
in a significant reduction of highway casii:ilfii>s. 

Application of the means for cont rolling ejtv- 
tion and its mjurious effects is within the realm 
of immediate possibility. It is hoped that the 
goal of an amuial saving of several tliousaml 
lives will provide tJie needed incentive. 


Summary 

In a sample of injmy-producing accidents 
analyzed in the Cornell University Medical 
College study (3,261 passenger cars, each of 
which contained at least 1 injured person), 13.ii 
percent of all occupants were coiiiplefely 
ejected from an automobile. 

Ejected occupants of passenger automobile.' 
had a much higher risk of fatality than tho.'e 
not ejected. This increase was demonstrated 
to be statistically significant and not due to 
chance. 

Tlte frequency of ejection from doors opened 
under crash impact conditions varied according 
to accident severity and seat occupied. Fatal- 
ity risk was also influenced by tliese two facfoiv. 

Observed and expected fafalitie-s based on a 
simvdtaneous consideration of ejection risk, ue- 
cident severity, and seat occupied demon.«t rated 
that prevention of ejection from passenger cars 
conld have reduced fatalities among pa.s.'engcr 
car occupants in tlie study by 25 percent. 

It is conservatively estimated that about 23.- 
700 of the approximately 40,000 lives lost 
annually occur among jiassenger uutfjuiobiie oc- 
cupants involved in tratHc accident-s. Of tiic.-e 
fatalities, about 20,000 occur in rural area.s. 

Elimination of ejection in pas.-!enger auto- 
mobile accidents on a nationwide scale <’onhl 
.save a conservatively estimated 5,500 iive.s 
yearly if the level of annua! fatalities pembts 
at about 40,000. 

Ejection from automobiles can be prevented 
bv the use of pi'operh' designed anti ili.-itullcil 
seat belts, further lefiiiements of the safety door 
lock whicli was standard equipment in llffit! and 
1<»57 cars, and auxiliary devices designed to keep 
(loots closed in older cats. 
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few examples. In the 1950-56 campaign 
against yaws in Indonesia, more than 23 mil- 
lion persons were examined and 3^ million 
were treated during the initial surveys, and 
more than 31 million examined and 1.5 million 
treated during the re-snrveys. In Haiti, until 
1950, yaws affected almost a third of the rural 
population. By December 1954, a total of 2.8 
million people had been tieated. Observation 
in the southern region of the country, where 
the campaign had been initiated, showed that 
less than 1 percent of the loopulation had con- 
tagious yaws. 

Similarly uith .syphilis; in the Ghund Val- 
ley (Simla, India) conti'ol of this disease was 


achieved within a few months. When the en- 
tire population of this secluded valley was ex- 
amined clinically and tested, 65 percent were 
shown to be positive. Penicillin was adminis- 
tered, and a checkup 5 months later showed 
that no new clinical cases had occurred. 

Good results are being obtained by the use 
of antibiotics in mass campaigns conducted 
against trachoma and infectious conjunctivitis, 
which affect no less than 400 million people 
throughout the world. 

Through the mass BCG vaccination cam- 
paigns (about 200 million people have been 
te.sted and around 90 million vaccinated) and 
the application of the new chemotherapeutic 
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World Healfh Organization, 1948-1958 

At the Eleventh World Health Assembly in May 1958 in Minneapolis, the World 
Health Organization can look in retrospect at 10 productive years, each increasijigly 
significant to mankind. Through its growing netivork of activities, whetlier tiiey are 
part of the total war against malaria, eradication of yatvs, or of environmental efforts 
less dramatic but equally vital, WHO has left its beneficial mark in the remotest comers 
of the world. Also high on tire list of WHO contributions is an achievement outside the 
realm of heaitli: the agency has demonstrated a working design for worldwide cooper- 
ative action on a common front. 

On the occasion of the World Healdi Organization’s tenth anniversary, the follou’ittg 
pages are devoted to papers reflecting the agency’s dynamic growth and accomplish- 
ments. Additional papers will he published follorving the assembly. 


TEN YEARS OF WHO PROGRESS 

M. G. CANDAU, M.D., DIRECTOR-GENERAL 


• THE WHOLE COKCEPT of the World 
Health Organization and all tire principles in- 
cluded in its constitution are based on this 
simple truth; in our shrunken world, Irealtli, 
like peace and security, is indivisible, and man- 
kind’s fight to control and eradicate disease can 
be won only through the concerted efforts of .all 
of us. Therefore, wlien WHO was created, 
arrangements wer-e made for universal mem- 
bership. Today, with 88 members and asso- 
ciated members, such unrvei-sality has almost 
been obtained. 

Their cooperative effort has already brouglrt 
a number of benefits to all. Eapid pooling of 
information and experience makes it simpler to 


contend with diseases sucli as inliuenza and 
polioni 3 ’eIitis, to meet the throat to mental 
health tJiat grows from modern coiuiitions of 
life, to adapt Jnedical education to clumgiiig 
needs, and to study emerging problems such 
as health hazaixls of radiation or the mental 
health aspects of automation. 

Countries that are struggling to conquer age- 
old diseases and to build up modern public 
healtli services iiave benefited furtJier from the 
practical help given through the Woild Health 
Organization. Indeed it is for the siH'C('.-5.sful 
fight against certain diseases widespread^ in 
the tropics and subtropics that the Organiza- 
tion is most widely known. Let me give you a 
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As a medium for the spread of medical knowledge, WHO organizes teams of specialists for 
international tours during which they demonstrate new techniques and report on new developments 
in public health. Here, a member of such a team, an internationally known surgeon, performs a 
demonstration operation in Cairo. 


advanced techniques under conditions as similar 
as possible to those prevailing in their own 
countries- 

Fellowships provide opjjortunity for ad- 
vanced training abroad in varied subjects sucli 
as the teaching of preventive medicine, ana- 
tomy, and physiology; the organization of pub- 
lic health laboratories; the standardization of 
biologies; the medical use of radioisotojies ; 
cell metabolism in cancer; food additives; the 
organization of medical education; thoracic 
surgery; the control of malaria, tuberculosis, 
venereal diseases, and congenital heart disease; 
psychotlierapy for juvenile delinquents; psy- 
chiatric aspects of asthma; tro2:)ical architecture 
for health institutions; and, of course, j^ost- 
graduate training in jiublic health, nursing, 
sanitation, health education of the iDublic, and 
similar subjects. 

A great deal of effort and money has been 


devoted to the fellowships j)rogram — not only 
the effort of the countries selecting and iirojDos- 
ing candidates and that of WHO plamiing and 
administering the individual fellowsliijps, but 
also, and most important, the effort contributed 
by countries and institutions of study, without 
whose goodwill and cooperation tlie [program 
would not have been ipossible. 

WHO Expert Advisory Panels and Committees 

Exjjert advisory jDanels were established so 
that WPIO could obtain the technical advice it 
needed on a jjarticular subject either by cor- 
respondence with i^anel members or by inviting 
tliem to exj^ert committee meetings. Tribute 
should be paid to the farsightedness of those 
whose idea it was to e.stablish tliese panels and 
to those who, as members of tliem, have in- 
dividually and collectively provided essential 
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agents, promising results are being achie'red in 
reducing tuberculosis. As a result of action 
undertaken by national administrations, often 
assisted by 'iVHO and otber mtemational and 
bilateral agencies, more than 350 million peo- 
ple can today be considered either freed from 
or protected against malaria. 

Initiated or supported by WHO assistance, 
these campaigns liave been carried out on every 
continent. One result is that, increasingly, 
babies are born to live, not to die. Incieas- 
ingly, people can expect strength to lire nnd 
capacity to woi*k. In the past 10 this 

great new promise has reached out to become 
reality to evei* more millions of our tellow men. 


Building Health Services 

At the same time, the .slower task of buikliug 
up comprehensive health services is going for- 
ward in the metnher states with support fvom 
the Organizatiotr so that results achieved 
against communicable diseases can be consoli- 
dated. Most of the coordinating and leader- 
ship functions of TOO are directed towards 
this aU'impovtant objective. This fact is re- 
flected in tlve growing development of inter- 
countvy education and training programs for 
medical and other health personnel and in the 
fact that today more than 40 percent of our 
projects in all regions are mainly concei-ned 
witli education and training. In addition to 
providing assistance in the establishment or im- 
provement of medical schools, muring schools, 
and other training institutions, IVHO experts 
and consultants arc reviewing their cuvriculums 
■vud what is even more important, their et- 
fectiveness in relation to local iiealth needs. 
Durin- the past years, it Iia.s been made «>lenr 
a,«t Aten, metl,,,* of rombatms too .ml 
promoting haaltli are useful only if tbeii .ip- 
Micatiott is satisfactorily adjusted to widely 

fwYoring o< f '"“r blv i r;s 

.mt ilBtiWtiomt ilevetopmmt. Onij m tl>, 

"vVv t»>' a» poop'® *“■ "f "’'-T 

ISiZcii .crept I'"'- 

re"*®'-™"--- 


sfcudjt tours an'iuiged on a region.al or iater- 
regional basis, in addition to provkVuig inspiw- 



TOiiMmJlCU CU Uf3 

for the exchange of scientific infomatioa asa 
expexience. 

Among the conferences held during the past 
10 yearn to promote medical education was one 
in Sfevc Delhi, where 132 medical cxhioatioa es- 
jierts gathered to examine the type of training 
needed to solve India’s shortage of medial 
manpower. A conference held iu Chile, and 
attended by deans and professors from 10 meih- 
eal schools in South America, discussed the 
teaching of preventive and social mediemo. Is- 
raeli medical officers have benefited from the 
pooled experience of visiting public iiealtli 
workers. Aiesthetists from many cosuitries 
have been and are being trained m 
conr.ses in Copenhagen. Physicnuis have been 
Instructed, also in Copenhagen, m the iiiaa- 
agement of acute bulbar forms of 
bv tbe application of Las.sen s method. 
tmy engineers h.avo liad an opimrtmnty to f»r 
tixer their knowledge tlirough senunam organ- 
ized at Leiden, Milan, and otlier J'ff; 

ouemntologists have been given sim ilui 1 1 
povtunities in Stockholm 
lariologists have received trauung m A.mu h 
Bukavu, Guatemala City, 
don, iJIaracay, Itlexico 
Yaounde, hlauy other fin- 

health workers have received snudai 

in a number of countries. infpnritiomd 

«„bt. ,.uuu- >'“W' "S’ 

for periods ranging iisualb fiot ^ 

and, occasionalh, toi eren i . ‘ p „g to 

lie health schools or we ncv^.Hfi^ 

obtain advanced training oi 

ods and tecbiiKiues ai d n n 

countries the benefit of thu j ^ ; 5 ;,t; 

fellowsbips. The t - j j that 

ter of li feilows were re- 

during a l-ye;u ! ; ^.3 ,.o,mtrie.-. .4 

reived by 57- J.nve been ric- 

growing number ,,, that 

voted to studies within ^ 
can obtain training and beuum 
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As a medium for the spread of medical knowledge, WHO organizes teams of specialists for 
international tours during which they demonstrate new techniques and report on ne\v developments 
in public health. Here, a member of such a team, an internationally known surgeon, performs a 
demonstration operation in Cairo. 


advanced techniques ntider conditions as similar 
as possible to those prevailing in their own 
countries- 

Fellowships provide opportunity for ad- 
vanced training abroad in varied subjects such 
as the teaching of preventive medicine, ana- 
tomy, and johysiology ; the organization of pub- 
lic health laboratories; the standardization of 
biologies; the medical use of radioisotoiJes; 
cell metabolism in cancer; food additives; the 
organization of medical education ; thoracic 
surgeiy; the control of malaria, tuberculosis, 
venereal diseases, and congenital heart disease; 
psj’chotlierapj’ for juvenile delinquents; psy- 
chiatric aspects of asthma ; tropical architecture 
for health institutions; and, of course, post- 
graduate training in public health, nursing, 
sanitation, health education of the public, and 
similar subjects. 

A great deal of effort and money has been 


devoted to the fellowships program — not only 
the effort of the countries selecting and propos- 
ing candidates and that of WHO planning and 
administering the individual fellowships, but 
also, and most important, the effort contributed 
by countries and institutions of stiuty, without 
whose goodwill and cooperation the program 
would not have been possible. 

WHO Expert Advisory Panels and Committees 

E.xpert adv-isory panels were establislied so 
that WHO could obtain the technical advice it 
needed on a particular subject either by cor- 
respondence with panel members or by inviting 
them to expert committee meetings. Tribute 
should be j^aid to the farsightedness of tliose 
whose idea it was to establish these panels and 
to those who, as members of them, liave in- 
dividually and collectively' pvovided e.ssential 
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The Publications Program 


ec imeal Report Series (in which tlm reports 

ox the expert committees nnpearl ^ 

mclMles theses,*-,, rtf H L' ‘r'""' 

n STo legislation texfs 

C(a and r ital Statuses Report, and the 
EfidemwUgical and Vital Rtalkti^s, wRicR 
contain rnort.iLtj-' and movhklity statistics from 



ia?£sss 

Z1£2;T£ %r“’ ^ 

uot onlx resuurof^t P 

’"'* ■"‘““■“l fcom o®Mi 

3-. ,f to public bMllii 

Nvoikeis m all countries. 

TfSa’ Poms inni ot 

UfOs worJdiwda sendees from which even 
the most aciranced coimtries can benefit. The.se 
sevTices comprisef the recommendation of im 
tornatmnal standards for biological sah- 
ances; esfabhsliment of specifications and the 
selection of nonpi'o^irietarv names for the more 
nnportant pharmaceutical preparations com- 
mg on tlm market; and control of air, laud, 
and sea traffic from the point of view of liealth, 
Ihe collection and study of comparable health 
statistics from as many countries as po-ss/bfo 
and tedinical advice concei'jjjjj^ addie^ii>?i-{KV 3 - 
tlucing drugs and their control tire also IVflO 
services. 


Infernafional Standardizati 


ion 


One of the features of the campaign in Egypt against 
trachoma, a disease nsuaily contracted in childhood, 
is a pilot project run by the government with the aid 
of WHO and UNICEF in uhick school children in a 
selected area are taught to treat themselves with 
antibiotics. 


The publication of the fii-st xmlume of the 
Pliai'macopoea Interiiationulis and the adoption 
of the International Sanitaiy Regulations — ■ 
both histoi’ic events occurred chtrhtg IDbl—aiv 
examples of the benefits which can derive from 
an international health organization, and which 
sctu'cely could have been achieved v'ithout it. 

Approving the publication of the Interna- 
tional Pharmacopoeia in Jlay 1950, the Tiiini 
TForld Ilealtfi Asseinblj’’ I'ecoinmemled "tlm 
eventual inclusion of its provisions in the na- 
tional pharmacopoeias after the adaption of the 
said provisions by the authorities ivsponsiblo 
tor the pharmacopoeias.” It is thus ivcognizod 
that the International Pliarmacopoeia fof 
which the second volume was iniblisheil in 
1955) constitutes only a recommendation: its 
specifications are not intended to be legal in any 
counti-y but are intended mainly to .‘-erve for 
i-eference purposes wiien national specilh-ations 
arc established. 

The specifications for phannaceuticjd pn-p- 
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Senior officers of the Mexican Army direct a nationwide effort to eliminate malaria, deploying 
spray teams as they would troops. To reach remote villages, the spray team, like that shown 
above, may ride for hours on horseback — part of a veritable antimalarial cavalry. 


arations published in the International Phar- 
macopoeia are all the more useful these days 
when international travel is on the increase, 
when one new medical advance follows another 
in rapid succession, and when countries want to 
take the maximum advantage of the therapeutic 
progress in other countries. 

The biological standards for which WHO is 
responsible already cover scores of substances, 
and new ones come continually under review by 
the Expert Committee on Biological Stand- 
ardization and by the research institutes 
charged with making assaj's. 

The Organization has a special duty to dis- 
courage unnecessary use of drugs which are 
likely to produce addiction. It is the authority 
which advises whether a new substance is ad- 
diction producing or not, and its advice is given 
legal force by nations that ai’o parties to the 
international conventions as set uji by the 
League of Nations and the United Jfations. 


WHO can, and does, issue warnings about sub- 
stances liable to lead to harmful habits and 
recommends that appropriate safeguards be ap- 
l^lied until it can be finally established to what 
extent they are dangerous to public health. 
For examjjle, the Organization’s continual 
watcli on the abuse of tlie barbiturates, am- 
phetamines and, more recently, the so-called 
tranquilizers r-esulted in relevant resolutions of 
tlie United Nations Commission on Narcotic 
Drugs. 

New Sanitary Regulations 

The new International Sanitary Ilegulations 
drawn up by BHIO represent the first overall 
agreement between the countries on effective 
and uniform means of preventing the spread of 
disease across frontiei-s. They have reduced 
a confused and conflicting mass of cumbersome 
conventions to a single, international, legal in- 
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teclinical advice i'or tiie developiueiit of the 
Organization’s programs. 

The Publicafions Program 

It is important that the neiv facts obtained 
by scientists working under the auspices of 
It'TEfO should hud as wide an andience as pos- 
sible, and the Organization, tJierefore, has em- 
phasized its publications program. Besides the 
Technical Report Series (in wliicii the reports 
of the expert committees appear) , the program 
includes the Bulletin, which is a scientific pe- 
riodical; the Chronicle, which contains a 
monthly account of work carifed out under the 
auspices of WHO in various parts of the 
world; the I niernatioml Digest of HeaUfi Leg- 
Motion. which contains health legislation tests 
in full or in summary form; the E pUUmologi- 
cal and Vital Statistics Report, and the Annual 
E pideviiolofficcd and Vital Statistics.^ rvhich 
contain mortality and morbidity statistics from 



One of the features of the campaign 

trachoma, a disease usually contracted m 

is a pilot project run by the governnienf m h the aid 

of WHO U UNICEF in irhich school 

seZed area are taught to treat thamsehe. with 

antibiotics. 


many countries, Tiiere are also the uuhv'ulad 
books such as monographs on matenial care 
and mental health, yilague, in/luenza, poliouiye- 
litis, biology of treponematosis, meat hygiene, 
and toxic hazards of certain pesticides to vn.ui, 
to list only <t few. These publications contain 
not only results of work undertaken under 
WHO auspices but also material from outside 
contributors concerning facts and studies vliich 
may be usefully disseminated to public liealth 
Avorkers in all comtvies. 

The publications program forms pad of 
WHO's umvldwide services from whicli even 
the most advanced countries can benefit, Tlie-e 
services comprise^ the recommendation of in- 
ternational standards for biological sub- 
stances; establishment of spccific.itions and the 
selection of nonproprietary names for the moie 
important pharmaceutical preparations com- 
iii" on the market; and control of an-, laud, 
and sea traffic from the point of view of health. 
The collection and study of coniparablo hea th 
statistics from as many couutx'ies as pO'>sible 
ami teclmical advice concerning '‘‘Wiction-pro- 
dneing drugs and their control are also W nu 

services. 


ifernattonol Standardization 

The publication of the first volume of the 

diarniacopoealnternationalisand the adop lo 

f the Jntermtiomd Sanitary Keguffitm^s- 
oth liistoric events occurred chinng 19^3 ' 

samples of the benefits which can . , 

n international health organization, and v n)» 
carcely could have been achieved 
Annrovum the publication of the 
ional PJiarmacopoeia in May 
Forfd Health .S.ssembly recommendtd 
ventual inclusion of its provisions m the u 
ional pharmacopoeias after the adoption of c 
rpLvlsio„sby«.e;,n.l»n.-3-^^ 

or the pharmacopoeias. It is, mm 

01 uiB I Pharmacopoeia (<“ 

Xe£c. 

reestablished. pharmaceutical pu-p- 

The speeificatioim lOi P 
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Senior officers of the Mexican Army direct a nationwide effort to eliminate malaria, deploying 
spray teams as they would troops. To reach remote villages, the spray team, like that shown 
above, may ride for hours on horseback— part of a veritable antimalarial cavalry. 


arations published in the International Phar- WHO can, and does, issue warnings about sub- 
inacopoeia are all the more useful these days stances liable to lead to harmful habits and 

when international travel is on the increase, recommends that appropriate safeguards be ap- 

when one new medical advance follows another plied until it can be finally established to what 

in rapid succession, and when countries want to extent they are dangerous to public healtli. 

take the maximum advantage of the therapeutic For example, the Organization’s continual 
progress in other countries. watch on the abuse of the barbiturates, ain- 

The biological standards for which WHO is phetamines and, more recently, the so-called 
responsible already cover scores of substances, tranquilizers resulted in relevant resolutions of 
and new ones come continually under review by' the United Xations Commission on Narcotic 
the Expert Committee on Biological Stand- Drugs, 
ardization and by tlie research institutes 

charged with making assays. New SaniJary Regulations 

The Organization has a special duty to dis- 
courage unnecessary use of drugs whicli are Tlie new International Sanitary Eegulations 
likely to produce addiction. It is the authority drawn ux> by WHO represent the first overall 

which advises wliether a new substance is ad- agreement between the countries on effective 

diction producing or not, and its advice is given and uniform means of preventing the spread of 

legal force by nations that are parties to the disease across frontiei-s. They have reduced 

international conventions as set up by the a confused and conflicting mass of cumbersome 

League of Nations and the United Nations. conventions to a single, international, legal in- 
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btniment applied to trade and travelers. They 
have tested a Sesible techriiqHe of acceptance of 
international regidations through adoption by 
the World Health Assembly, as a replacement 
for the old, slow negotiation of many separate 
treaties. They have achieved some measure of 
harmony with modern epidemiological and 
public health practice. And they have con- 
tributed to tiie abandonment of a number 
of questionable technical and administrative 
requirements. 

The epidemiological intelligence service is 
another example of what can be acliievetl 
through international coopei-ation. Govern- 
ments commujiicate i-egularly to 17H0 infor- 
mation concerning cases of and deaths from 
qiiarantinable diseases. Tliis is re-transmitted 
by a -worldwide network of radio stations at 
WHO’s disposal. In addition to radio mes- 
sages, a printed b\dletin, the Weekly Epidem- 
iological Record, is sent to moz'e than a thou- 
.sand quarantine and Iiealth officei-s in various 
parts of the world. More complete notifications 
of particular interest to certain areas are also 
distributed weekly in pi-inted or mimeographed 
form from Singapoi-e, Alexandria, and Wasli- 
ington. This system enables maritime and air- 
port officei'S any whei’e to institute the necessary 
measures of pi’otection, Avithout interfering un- 
duly with international traffic. 

Concerted Effort Against Disease 

With present technical developments, the 
control of diseases has gained new impact. One 
may take as an example recent developjnents in 
malaria control. 

Although 230 million people liave been freed 
from or protected against malaria, further 
eflbrts to bring safetj' to the more tha 2 i 370 mil- 
lion people still exposed must reckon iritli the 
fact that certain anoplieline mosquitoes have 
become resistant to re.sidual insecticides. The 
alarjning growth of this problem juav be illu- 
strated by the steady increase of resistant spe- 
cies of public health importance from 2 in lOlG 
to 38 in 2056. The problem is incz-easing in 
coznplexity and magnitude more rapidly than 
progress is being made, and not a single practi- 
cal solution has been forthcoming o.xcept switch- 
ing from one insecticide to another. 


The WHO Teclmical Conference on libect 
Resistance, which met in Geneva during the 
summer of 1957 to consider an intenuitioiii!! 
collaborative program of i-esearch, agreed that 
such a progi'am is not only urgently ueezled but 
is essential for practical solutions in the 
foreseeable future of the many resistaiice 
problems. 

An important fact in this context is the dy- 
jiainic nature of the resistance prohleiu as op- 
]>osed to the more static nature of many of the 
scientific ajid technical problems faciiig tlie 
Avoricl today. The problem of the common coW, 
for exajnple, may not be solved Avithin the iie.At 
decade; the problem itself is unlikely, liowevei", 
to become more serious on that account. T!ie 
resistance problem, on tlie other iiand, iiitensi- 
fies day b)" day, and, as a consequence, it would 
be irresponsible to dismiss the real possibility 
of a significant increase in the incidence of 
vectorboiaie diseases of man. 

Since the historic resolution on malaria 
eradication of the Eighth ITorld Health A.s* 
sembly (1955), moi-e and more cotmtries him' 
accepted the objectiA’e of eradication a.s the goal 
of tlieir antimalai'ia activities and, by tlie end 
of 1957, 76 countries and teiritoides Avere cither 
ijjjplejnejjting or planning a program of ma- 
laria eradication, Theii- aggregate population 
represents 73 percent of the total population 
of all countries and territories Avhere znaiaria 
is, or lias recezztly beezj, present. There is zio 
altei'native to this com-se since tiie ei’udieation 
of malaria fi-om a single country can only be 
partially successful unless the same result i.s 
achieved by its neighbors and the danger of 
2-einfestation thus eliminated. 

lYliat is time of malaria is equally ti’iie of 
other diseases, and there are signs that a con- 
certed international attack on tuberculosis, 
leprosy, poliomyelitis, in/Inenza, rabip.-', and 
many other diseases may f nrji out to he not only 
the most efficient, but ultimately aho the mo-t 
economical approaeli to the control of the.'C 
diseases. 

WHO as a Coordinator 

Among examples of intevniitiowil rooidioa 
tion benefiting all cmmtrie-s are the Interim 
tional Ti-eponeinato.-e.s Laboratory ( enter. 
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Teams ivorking in the WHO campaign for the eradication of yaws have examined, up to 1957. more 
than 60 million people in tropical regions and treated some 15 million. Typical is this Nigerian 
child, who, 10 days after receiving an injection of penicillin, is almost completely rid of sores. 


tablished with WHO assistance at the Johns 
Hopkins University in Baltimore, McL, and the 
WHO Serological Eeference Laboratories in 
Copenhagen, Denmark, and Chamblee, Ga. 
These laboratories are currently collaborating 
with many national laboratories on a number 
of thorny problems with WHO as coordinator. 
Worthwhile results have been obtained in con- 
nection with the new treponemal agglutination 
test, the immunological relation between the 
various ti'eponematoses, penicillin sensitivity of 
treponemal strauis received from various BHIO 
field projects : the production and standardiza- 
tion of cardiolipin antigens, establishment of 


standard test serums, the evaluation of antigens 
for the serodiagnosis of syphilis, and many 
other subjects of lesearch. An internationally 
assisted project against endemic syphilis in 
Bosnia has yielded new and valuable epidem- 
iological knowledge. 

The Inteniational Salmonella and Escheri- 
chia Center in Coiienhagen leceives cultures for 
identitication from all parts of the world and 
distributes cultures and diagnostic serums to 
national laboratories. The worldwide network 
of WHO Influenza Centers legularly examine 
strains of influenza virus from all countries and 
communicate valuable information on the types 
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of strains which have to be used at i3articular 

P^'irfcicular places in the national 
Production of vaccine. 

The influenza epidemic in 1957 subjected this 
network to its most serious test since its incen- 
tion in 1947. However, it successfully per- 
f aimed the functions for which it was designed 
with the r^ult that further development seems 
justihed. In just less than 3 weeks after 
recen^ed the first news that a significant epi- 
demic was occurring, the Organization was able 
to inform health authorities and vaccine- 
producing laboratories that the responsible 
virus was unrelated to all previously isolated 
strains and that existing vaccines were unlikelv 
to give protection. The warnmg was given in 
time for several countries to prepare their 
health services to face the impending epidemic 
and, in some countries, significant quantities of 
vaccine were produced in time for use before 
the epidemic struck. 

Because of the uncertain status of domestic 
annuals in the epidemiology of human influ- 
enza, steps were taken early in last year’s 
epidemic to have serum specimens collected 
from swine and horses in 25 countries before 
and after the human epidemic struclc. These 
specimens are being examined at the WHO In- 
fluenza Centei’s and it is hoped that valuable 
infoimation will be gained concerning the 
epidemiology of human influenza. 

New Public Health Activities 


ments, such us clironic diseases, occupatioiml 
health, mental health, food and drug services 
and the health aspects of nuclear emrgv. In 
discharpng its responsibilities with regard to 
the health aspects of atomic energj- the Organi- 
zation greatly benefits from methods ami tech- 
niques already evolved in other fields for the 
tiainmg of personnel, the dissemiiiatiou of 
scientific information, and the stimulation and 
coordination of researcli. This experience has 
been carefully applied to tlie two main types 
of activity WHO is required to carry out in 
developing a program on health in relation to 
atomic energy ; The first relates to tJie use of 
ladioisotopes in medicine and public health: 
the second aims at the protection of populations 
against the risks of radiation. From the di- 
lectives of the B orld Health Assembly it is 
clear that WHO is concerned only ivith tlio 
health aspects of the peaceful use of atomic 
energy. 

Training, especially of jiersonnel from coun- 
tries new to atomic energjq is considered as one 
of the most important functions of WHO in 
this field. An initial step was taken in 1953 
when the first international training couisc 
ever held on radiation protection in relation to 
atomic energy was organized by IVHO. This 
was held in Stockholm with the cooperation of 
the Swedish Govermnent and the United States 
Atomic Energy Commission, and in 1957 a 
similar course was given at Wol in Belgium, 
with the cooperation of the Belgian Govorn- 


The example of influenza shows that, ermn 
in regard to what we may call the old, tradi- 
tional disease problems, it is the duty of WHO 
to keep pace with current scientific develop- 
ments and jirogressivelj’ to modify^ its ajjproach 
to specific disease problems in the light of both 
new discoveries and the changes which may' 
occur in epidemiological conditions. In our 
struggle to achieve worldwide health and pros- 
perity', there is no room for complacency. IVe 
must be constantly alert and ready to attack 
any’ new problem which arises. 

Inci-easingly’ in the years to come emphasis 


ment as well as witli the USAEC. Both coiir-ses 
were attended by' physicists and jihysicians 
specializing in radiation work from a mnnber 
of European countries, while in the case of 
the Afol course representatives of some Eastern 
Sfediterrunean countries also took part. WHO 
Jias also arranged rather shorter conr.-es for 
public health administrators at Saclay, France, 
and Harwell, England. 

Activities last y’ear inclmled t^v•o expert com- 
mittees convened for the general purpose of 
providing more detailed reconmiendations on 
the type of training which doctors and otlier 
bealtb workers would leqiiire in a world in 


will be laid on the importance of certain new which the peaceful ii.'^e of atomic enez-gy uiul 
health activities in which the Organization is radiation in general is likely to taken jn-ogies- 
being called upon to collaborate with govern- sively' more important place. One of the-o 
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committees dealt with the mtroduction of radi- 
ation medicine into the undergraduate curricu- 
lum, the other with the subject of postgraduate 
training in the public health aspects of atomic 
energy. _ . . 

Training of medical men in the use of radio- 
isotopes in countries new to this application 
of science is a subject where llTdO’s system of 
international fellowships is particularly use- 
ful, both to introduce a fellow to the requisite 
techniques and to give him clinical experience. 
Long-term individual fellowships are also most 
useful in training medical men or scientists in 
radiobiology. 

The interest of the World Health Organiza- 
tion in radiation and human genetics was shown 
by the convening in 1956 of a study group on 
the eifect of radiation on human heredity, and 
the report of this group has been recently pub- 
lished. The genetic effect of radiation is of 
course one of the factors to be considered in 
the disposal of radioactive waste or in the pos- 
sible effects on populations of the widespread 


use of medical irradiation, and is therefore of 
direct concern to public health administrators. 

The Future 

During the first 10 years, the World Health 
Organization has fulfilled international tasks 
taken over from its jiredecessors ; but it has 
also undertaken a program towards a healthier 
w'orld beyond anything previously attempted. 
Together with other international agencies, 
WHO has helped reduce the gap that separates 
the people of the well-to-do countries from their 
less fortunate brethren. It has carried on and 
enriched the tradition of the universality and 
humanitarianism of medical science, and its 
modest achievements have at least shown some 
of the possibilities opening up for good and 
effective international health cooperation. 

We realize, however, that much more is ur- 
gently needed before the whole world may enjoy 
the degree of health protection that is avail- 
able to an increasing j'et still far too small seg- 
ment of mankind. 


Manila Meeting on Social, Preventive Medicine Teaching 


Deans of medical schools and professors 
of social and preventive medicine in Western 
Pacific countries met at the University of 
Manila during 2 -(veeks of October 1957 to dis- 
cuss the teaching of social and preventive 
medicine to undergraduate students. Repre- 
sented in the study group, which was sponsored 
by the World Health Organization, were Aus- 
tralia, Cambodia, China (Taiwan), Fiji, Hong 
Kong, Japan, New Zealand, Singapore, the 
Philippines, and Vietnam. 

As stated by the group, social and preven- 
tive medicine courses should make students 
aware of social needs in medical services and 
of the role of social organization in the genesis, 
course, distribution, prevention, and treatment 
of disease. 

Several recommendations emanated from the 


conference: the teaching of social and preven- 
tive medicine, which must vary according to 
tlie country’s needs, should have a practical 
approach. Courses should extend throughout 
the medical curriculum and retain some tradi- 
tional public health material. In research, ap- 
plied and fundamental studies should be 
balanced. 

Advantage should be taken of opportunities 
to teach through local health centers, teaching 
hospitals, and other community resources. 

The medical school should teach comprehen- 
sive health care by using existing services of 
the government or other agencies, and under 
some circumstances, by using their own health 
clinics. 

A full report will be issued by the study 
group. 
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F BOM the TBXE that the Technical Prepara- 
tory Coiniuittee established by the United Na- 
tions met in Paris in March 19-16 to prepare a draft 
constitution for the World Xlealth Organization, it 
was a foregone conclusion that one of the major 
purposes of the World Health Oi’gajiization would be 
to promote the development of inatei-jial and child 
health prognuus, with national agencies and with 
othei' intermitional organizations cooperating to this 


Dr. Bierman, tvho served as chief of ihe Maternal and 
Child Health Section of the World Health Organization in 
Geneva during 1956-51, is professor of maternal and 
child health. University of California School of Public 
Health. Dr. Eliot heads the maternal and child health 
department of the Harvard School of Public Health. She 
has served as assistant director-general of the World 
Health Organization and as chairman of its E\pen Com- 
mittee on Maternal and Child Health. 
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end. Two clauses in the proposals of that com- 
mittee made this quite clear. 

In the preamble, after defining health and 
setting forth a series of declarations with re- 
spect to the rights of individuals to health, the 
responsibilities of States and related truths, the 
preparatory committee proposed inclusion of 
the statement, “Healthy development of the 
child toward world citizenship is of paramount 
importance.” This proposal both in the com- 
mittee and on the floor was submitted as part of 
the draft constitution to the International 
Health Conference, held in Hew York in June 
and J uly 1916. 

Diirinst the discussions at this conference this 
proposal became the subject of active debate in 
committee and in plenaiy sessions. As a result 
the words which were obviously subject to dis- 
agreement — “toward world citizenship” — were 
dropped, and, instead, a new phrase v’as sub- 
stituted to express the primary intent of the 
original language, namely, that all children 
must develop the .ability to live liarmoniousl}' 
with their neighbors and with all peoples 
throughout the world. Because of the impor- 
tance of this concept to all the world today, it is 
desirable to state here the language as it was 
finally adopted by the International Health 
Conference and made a permanent part of the 
constitution of the World Health Organiza- 
tion. The sixth clause of the preamble says; 
“Healthy development of the child is of basic 
importance; the ability to live harmoniously in 
a changing total euAdronment is essential to 
such development.” Fortunately, also, since 
preambles are sometimes thought of as aspira- 
tions only, the framers of the constitution in- 
cluded in the list of functions of the Organiza- 
tion the same concept in Avords calling for 
action. Here the AA’ords are: “To promote 
maternal and child health and Avelfare and to 
foster the ability to live harmoniouslj- in a 
changing total enAdronment." 

It sliould be remembered that this constitu- 
tion Avas adopted in Jul}^ 1946, only a few 
months after the first atomic bomb had been 
dropped on Hiroshima. In presenting argu- 
ments for the adoption of this rcAvorded clause 
for the preamble. Dr. Brock Chisholm, tlie dele- 
gate from Canada, pointed out the complete 
change in the situation in the previous 2 yeans. 


Dr. Chisholm Avent on to say : “The environ- 
ment of every person in the Avorld now is the 
whole Avorld; and it is essential to the health 
of eAmry indiAddual that he develop beyond the 
capacity to Irte with his OAvn kind of people in 
his OAvn little euAdronment and be able to live 
AA ith all kinds of people all over the Avorld.” 

He continued : “This is not a social or an edu- 
cational concept. It is a health concept, because 
no person Avho is incapable of doing this Avill in 
the future be able to liA’^e at peace Avith him- 
self — because oyer the radio, through neAvs- 
papers, by movies, he is brought into immediate 
contact Avith everything that goes on all over 
the Avorld, and he must be able to live in har- 
monj' with these things in order that he may 
not suffer the results of frustration of his OAvn 
gregarious instinct. ... It iias been nectssary 
for eA'ery organism to be able to change and 
adjust to a changing eiiAdroninent throughout 
all time. If man proves unable to make this 
adjustment, he Avill folloAv the dinosaur into 
oblivion and Avill become comi^letely obsolete.” 

When he supported Dr. Chisholm’s proposed 
new Avording, as indeed many delegates did. 
Dr. Frank Boudreau, speaking for the United 
States, expressed the hope “that the World 
Health Organization Avould undertake as soon 
as possible a program of Avork designed to 
achieve its objective.” 

It was Avith this as a frame of reference, then, 
that the Avork of WHO in the field of maternal 
and child health got started. The first steps 
Avere taken by the Interim Commission, which 
liad been established to act until enough coun- 
tries ratified the neAV constitution to bring the 
World Health Organization itself into exist- 
ence. The first proposals Avere to pick up the 
type of activity that had been carried out bj'- 
the Health Organization of the League of Ha- 
tions, namely, studies of infant mortality. 

IIoAveAur, by January 1948, before these 
studies could he begun, more compreliensive 
proposals for a ueAv maternal and child health 
program to be undertaken by the World Health 
Organization Avere already under consideration 
at the fifth session of the Interim Commission 
in anticipation of the First World Health As- 
sembly Avhich Avas expected to be held the fol- 
loAving June. Substantial iiiterest had been 
groAving among members of tlie commission in 
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F EOM the time that the Technical Prepara- 
toi7 Committee established by the Hiiited Na- 
tions met in Paris in March 1916 to prepare a draft 
constitution for the M'orld Health Organization, it 
was a foregone conclusion that one of the major 
pui-])oses of the World Health Organization would be 
to promote the development of maternal and child 
health programs, with national agencies and with 
other international oi'ganizations cooperating to tJiis 
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time. Set up with the help of WHO and UNICEF, the mother and child center in Ankara is nou' 
carried on by the national staff. 

In July IMS the First World Health Assem- UNICEF proposes to meet the requests of 
bly, reeo<rnizin- that certain difficulties in the countries for assistance and to review these 

relationships between the two organizations programs from time to time with a view to 

had arisen and might continue unless a frame- their evaluation. The committee also assures 

work for appropriate and continuous coopera- that the organizations are continuing to work 

five action were set up, recommended the estab- cooperatively to the end that children the world 
lishment of a Joint Committee on Health over will receive the best health care possible 

Policy to be composed of members of the execu- under the ciicunistances in the connti y seeking 

tive boards of the two organizitions. Later in help. The health programs that have been 

the same mouth these executive boards, meet- appi'ovcd for joint piojects fall into tliiee 

ing simultaneously in Creneva, Switzerland, groups; (i/) mass health c<inipaigiis, such as 

adopted essentially similar resolutions creating those for control or eradication of malaria, 

the Joint C’ommittee on Health Policy of the tuberculosis, yaws and other treponemato.ses, 

two ormuiizations. trachoma, and leprosy; (6) maternal and child 

In brief, the functions of this committee are health (or welfare) programs, including estab- 

to approve all health programs through which iishing, equipping, and providing supplies for 
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a program of nuitenial and child health that 
would be more in keeping with the intent of 
the constitution and that would lay the ground 
for cooperation with many countries. 

By January 19-iS, it had also become clear 
that the World Health Organization would 
have an mcreasing responsibility to provide 
the professional and technical help required by 
United ISTations International Children’s Emer- 
gency Fund in connection v^dth its programs in 
the child health field. A compi’ehensive plan 
for the development of a maternal and child 
health program (i) over the next few years 
was therefore laid before the Interim Commis- 
sion. Its warm reception resulted in maternal 
and child health being placed in the priority list 
of recommendations for program action second 
only to malaria, which was well known to be 
the world’s greatest killer. In the introduction 
to its proposal, the Interim Commission said: 

“An international px’ogramme for mateimal 
and child health is recommended in view of 
the high incidence of preventable deaths among 
infants and mothers in large areas of the 
world ; the effectiveness of available techniques 
in reducing mortality and improving the health 
of infants and mothers ; the immediate and con- 
tinuing need, for the protection of coming 
generations, of scientific guidance in the utili- 
zation of available foodstuffs; the high inci- 
dence of communicable and other preventable 
diseases among children; tlie widespread 
mental and emotional maladjustment and inse- 
curity among children and youth; the insuffi- 
cient understanding and knowledge among 
parents and others of the causes of ill-health 
and abnormal behavior of childi-en; aixd the 
effects of economic and social changes on tlie 
physical, mental and emotional development of 
children.” 

The objectives of the proposed program 
were : 

“To assist governments in developing services 
and facilities that will assure adequate mater- 
nity care, the best possible chance of survival 
to infants, and to all children normal physical 
crrowth and development, mental and emo- 
tional health, and freedom from preventable 
diseases; to pool knowledge, acquire new facts, 
develop standards of care, and distribute infor- 
mation in respect of all relevant matters; and 


to cooperate with other agencies on joint umler- 
takings which apiJy knowledge and tecliniquto 
in the fields of social and biological sciences 
and of education to problems of maternity and 
childhood.” 

The commission recommended the cstablidi- 
ment of a section on maternal and child health 
as a part of the WHO Secretariat, the Pitab- 
lishinent of an expert advisory committee on 
maternal and child health, and the employ- 
ment of individual experts and teams on a teni- 
porai-y basis as required. 

Tlie First World Health Assembly, when 
adopting in J uly 1918 its program for tbe lii'st 
year’s work, included maternal and child health 
nraoiig the four top priority programs, and in- 
structed its executive board to take the stejis 
necessary to implement the commission’s recom- 
mendations. The story of tlie work for chil- 
dren done by this and other sections of WHO 
is described later. 

Eeference must be made here, however, to 
the establislunent of UEICEF and to the ellec- 
tive collaboration that gradually developed be- 
tween the Fund and WHO, particularly witli 
the Maternal and Child Health Section. Fortu- 
nately for the world’s children the General 
Assembly of the United Ishitioiis decided in 
December 1946 to create a fund to which gov- 
ernments and people would contribute volun- 
tarily for assisting cliildren in war-devastated 
countries with food, clothing, and medical sup- 
plies, for training personnel, and for child 
health purposes generall.y. Tluit this new or- 
ganization must necessarily collaborate with 
WHO and other appropriate specialized agen- 
cies of the United Nations was foreseen by the 
General Assembly. 

The resolution under which UNICEI "'ns 
established provided that the Fund should be 
primarily responsible for making available 
equipment and supplies and for assi.sting with 
training, but that it should look to the special- 
ized agencies, especially to WHO, for the tech- 
nical help and assistance required by countne.s 
.seeking assistance for the development of 
their child health and ^ve^fare prograjus. It 
became necessary very early for the-^e orgamzu- 
tions to develop methods of coopen.tion flint 
would assure satisfactory relations with gov- 
ernineiits and with each ofhei. 
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more developed countries a hundred or more 
years ago. Tlie principal child health jjvob- 
lems are the result of uudernutritiou and mal- 
nutrition combined -with an endless procession 
of infectious and parasitic diseases. Under- 
lying these are poverty and ignorance and a 
generally unsanitary environment. 

NVCH Assistance Matches Development 

There has been no uniform plan of ilCH as- 
sistance. In countries with minimal educa- 
tional and health facilities, few professional 
health workers, and high irrevalcnce of endemic 
and communicable diseases, the mass disease 
control campaigns have had Irigh priority in 
the beginning. The first JfCH assistance has 
often ceirtered about iraprovemeut of any ex- 
isting, voluntary seindces. This is followed by 
the establishment of training facilities for 
auxiliary ifCH workers; simple measures for 
improving the services of traditional birth at- 
tendants, or untrained midwives; and exten- 
sion of preventive services, especially in ma- 
ternity care, to new areas as pei’sonnel are 
trained. Fellowships for study abroad have 
provided a nucleus of professionally qualified 
doctors, nurses, and midwives. Then, as rap- 
idly as possible, training schools for profes- 
sional nurses and midwives are established. 

A later phase of assistance is the plauniug 
and establishment of a permanent healtli or- 
ganization to consolidate the gains made in the 
mass campaigns and to provide a framervork 
for the extension of preventive and curative 
services and health education. It is in this 
stage that maternal and child health has made 
a great contribution to general public health, for 
it is commonly the first of the permanent pre- 
ventive health services and forms a nucleus 
aroimd which general community health pro- 
granrs can be built. In the region of the 
Americas, emphasis has been on strengthening 
IICH services as a component i)art of general 
healtli projects. 

In the majority of assisted countries at pres- 
ent, basic minimal services are being extended 
to rural populations as rapidly as possible, and 
at the same time professional training is being 
stepped up so as to provide more adequate 
minihei-s of professional pei’sonnel for super- 
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vision of the ever-increasing number.s of local 
centers and for leadership within the coun- 
tries. 

A small group of tlie assisted countries, such 
as Austria, Italy, and Spain, have achieved vir- 
tually full coverage of the population by basic 
health services including’ muternnl and child 
health. Their infant and maternal mortality 
rates are relatively low. In these, the requests 
for assistance are in connection with the de- 
velopment of services for prematurelj' born 
infants, the rehabilitation of physically handi- 
capped children, the prevention of childhood 
accidents, and in the promotion of mental 
health. The assistance has been in the form 
of travel fellowships, seminars and inservice 
training courses, short-term services of ex])erts, 
and the provision of equipment necessary for 
establishing programs in these special fields. 

Between 194:7 and 1956, some 600 WHO fel- 
lowships were awarded for study abroad of va- 
rious aspects of maternal and child health. The 
majority have been awarded to physicians, but 
nurses, midwives, and a few other categories 
have been included. The fellows came from 44 
countries and territories and studied in 27 dif- 
ferent countries. 

International personnel have been assigned 
to 34 countries to assist the governments in es- 
tablishing or improving tlieir own trainiJig in- 
stitutions for nui-ses or midwives. And medi- 
cal schools in 10 countries have had lielp in 
establishing or upgrading departments of pedi- 
ati’ics. Assistance in pediatric education can 
be expected to increase as the UNICEF Execu- 
tive Board has recently approved the extension 
of its assistance to medical schools for the train- 
ing of physicians in pediatrics and preventive 
medicine. The first of these joint WHO and 
UNICEF projects is the one at tlie Ujiiversifcj' 
of Madras, India. The pediatric department 
is envisaged as a focal point for the teaching 
of pediatrics to nurses and midwives as well 
as physicians, for continuation education for 
^ICH field personnel, for graduate training of 
pediatrics instructors and for research on the 
important child health problems of the coun- 
try. 

Assistance has also been given to the All In- 
dia Institute of Hygiene and Public Health 
in Calcutta Avhere an IMCH unit has been cs- 
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mateniiil and child health centers, traiiiing per- 
sonnel for this type of work, and pi’oviduig 
personnel for demonstrations of newer methods 
of health work with mothers and children ; and 
(c) certain of the food conservation programs, 
which are carried out largely in collaboration 
with the Food and Agriculture Organization 
of the United Xations. 

In the past 10 years of their collaboration, 
these two great international organizations 
have assisted in the development of manj' dif- 
ferent types of programs that affect the health 
and well-being of millions of children and 
mothers in many parts of the Avorld. 


Broad Scope of MCH Programs 

The mass campaigns against the major com- 
municable diseases and programs to improA'e 
the sanitation of the environment are of basic 
importance to the health of children. But much 
more is required than the stilling of epidemics. 
To achieve the stated objectives, it is necessary 
to reach and to serve the individual child and 
his family on a continuing basis. This requii-es 
some kind of permanent organization in the 
field and large numbers of trained personnel. 
At best, this is a painstaking and costly process 
and it takes time, not only to train personnel 
but to build services and to gain acceptance and 
coopei-atiou of the people served. To be most 
effective MCH services need to be an integral 
part of general health and medical services of 
the community, and in many areas of the world 
such services are in the veiy early steps of de- 
velopment or are still nonexistent. 

During the eai-lier years, man}’ maternal and 
child health centers were established on too 
specialized a basis in advance of general public 
health development. But there is now increas- 
ing recognition that in the developing countries, 
maternal and child health should not lie con- 
sidered .so much a specialty as a medium 
through which general health measures can 
reach two large groups in the population hav- 
ing certain special needs in addition to those 
shared by all. Children under 15 years of age 
and women of childbearing age constitute be- 
tween 60 and 65 percent of the popidation in 
most of the assisted countries. Because of the 
prevalence of endemic diseases and malnutri- 


tion, purely preventive services focirsed prima- 
rily on the reproductive and growth processes 
are neither possible nor desirable. But the 
thousands of MCH centers which have been e.'- 
tablished as a result of WHO and UXICEF 
assistance otter unequaled opportunities to com- 
bine preventive and simple curative services 
Avith health education and provide focal points 
for activities in home sanitation, nutrition, and 
communicable disease control for families. 

The amount of funds and the size of the ^tulf 
in the WHO Secretariat entrusted with tins 
gigatitic resjjousibility have been very small. 
Positions have been provided for two Jltffl 
Xrhysicians at lieadquarters and in the vast re- 
gion of Southeast Asia and one in eaeli of the 
remaining five regions. In 1956 approximately 
11 xmreent of WHO and UX teclinical assist- 
ance funds exx^ended in the assisted countries 
were specifically earmarked for maternal aiul 
child health (2). Maternal and cilikl health, 
nursing, ijiclnding midwifery, and nutrition 
services combined account for roughly one- 
fourth of tl\e funds exi)ended in the ussi.steil 
countries, or about $1.6 million. During this 
.same year, UXICEF assistance to the hnilding 
of permanent services in the JrCH field 
amounted to $3.1 million, or about 18 jiercent of 
the i)rogram allocations (2). 

As x^revionsly noted, most of the assistance in 
maternal and child health is eif a joint nature 
with WHO responsible for provi(ling profes- 
sional staff and teclinical guidance and feilow- 
shii)s for j)rofessional training and I XB Eh 
the necessary equipment, snpplie.s, tninsport, 
and training stipends for local auxiliary (icr- 
sonnel. In terms of funds then, the a.ssi.^tnnce 


from the two agencies has amounted to le.ss tlmii 
$5 million a year, but it must he borne in mind 
that the assisted countries have expended far 
more than this as their share of the cooperative 
effort. 

What follows is an accmiiit of some of tlie 
contributions whicii irifOand f XK hi* have 
iieen able to make in a.ssi.stiiig govei’ninents of 
lome .50 countries in the development of health 
services for niothei's and children. In these 
•oimtries live above one-half of tlie ci.ildren 
)f the world. The va.st majority of (lien, live 
n areas where the infant and childhoo.l mor- 
■ilitv rates are at levels vvl.ici. prevailed m il.e 
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In the fight against infant mortality, WHO-trained public health nurses score their first victories 
when they establish confidence and cooperation. Here, such a public health nurse visits a family 
living in Chorrera, Panama. 


gated to it by member governments and the 
United Nations. These include coordinating 
and regulatory functions; collection and dis- 
tribution of information; pooling of health 
knowledge, skills, and resources of member 
countries; and conducting investigations. For 
want of better terms, these are often referred 
to as central teclmical and advisory services. 
IMany of the services rendered bj’’ the A’arious 
headquarters sections make important contri- 
butions to maternal and child health. Among 
them are the statistical services, studies and 
surveys of nutritional problems and of specific 
diseases alfecting children, mental health, and 
health educjition. 

Among the chief functions of the MCPI Sec- 
tion are the servicing of the expert panel and 
expert comnrittees in maternal and child health, 


the convening of study groups, the conduct of 
surveys and studies, tire development of long- 
range plans for the jMCPI program of the or- 
ganization, and cooperating with other United 
Nations agencies and with nongovernmental 
organizations concerned with international 
programs for children. 

There are at present -±2 experts from 20 coun- 
tries on the MCPI panel. The}’’ include leading 
authorities in such special fields as prematurity, 
nutrition, mental and school health, rehabilita- 
tion, pediatric and obstetric education, and 
MCII administration. Other e.xpert panels, 
such as those in nutrition, mental health, and 
nursing, also deal with problems of concern to 
MCII. Through the panel system, the organi- 
zation has at its command a great wealth of 
knowledge and skills which it is able to call 
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tablislied to provide graduate training in MCH 
for physicians and nui-ses, with emphasis on 
the child health aspects. The institute is now 
training students from a number of countries 
in Asia. Continued progress will demand more 
opportunities of this kind for JtfCH physicians 
to receive training in general ijublic health and 
the administrative aspects of MCH as well as 
in obstetrics and pediatrics. 

Service and training functions are combined 
in the ilCH demonsti’ation and training proj- 
ects, dO of which have been established in 29 
countries. In these, WHO has provided a team 
consisting of an MCH medical officer and usu- 
ally one or more public health nurses and mid- 
wives. The team works with personnel pro- 
vided by the government. They establish an 
MCH unit to demonstrate services appropriate 
for the area and to provide training for auxil- 
iary hICH workers and orientation and re- 
fresher courses for professional personnel. 

In man 3 ^ of the countries the great majority 
of deliveries are attended untrained tradi- 
tional birth attendants. Training programs 
have been established in several countries with 
"WHO-TJNICEF assistance to bring about a 
jnuch needed improvement in the practice of 
these attendants, the progi-am in the Philip- 
pines being to date the most extensive and suc- 
cessfid. 3»fore than half of the estimated 6,000 
attendants have had some tranung. 

An essential feature of all of these training 
plans is that government counterparts work 
closely witli the inteimational pei-somiel and 
carry on after the withdrawal of the latter 
which takes place after 2 to 4 years. The 
physicians, nurses, and midwives who have been 
assigned by WHO to these training projects 
have come from all parts of the world. An 
MCII team working in India may have a pliysi- 
ciau from Mexico, a nurse from New Zealand, 
and a midwife from Sweden. IVhile in the 
early years, the personnel were recruited prin- 
cipally from the United Kingdom, nortbern 
Europe, and North America, many other coun- 
tries are now able to provide personnel with the 
requisite training and e.vperience to serve in 
these posts, adding substantially to tlic inter- 
national character of the programs. 

There can be no question but that interna- 
tional aid has given a tremendous stimulus to 


the training of health workeis— 1,500 mu\-fs 
and more than 2,000 midwi\-es in .a j-ears tiaie 
in India; 650 midwives in Korea; 00 health 
Ausitors in Syria ; the first class of 11 commu- 
nity midwroes graduated in Libya : and 10,000 
rural auxiliar}' nurse inidAvives in Turkey by 
1970. A large number of ncAv trainijig scliool's 
and field training units have been established. 
The enrollments for both professional and au-V- 
iliaiy workers haA'e greatlj' risen, and refresher 
courses and inservico training programs are iu' 
creasing. Educational standards for the pro- 
fessions have been rai.sed. Tlie status of Jims- 
ing as a career for women has improved. A)ul 
as a result of the increased numbers of pro- 
fessional and auxiliaiT health Avorker.^, it l>as 
been possible to establish thou-sands of new 
centers in areas where ilCll services have 
never before been available. 

Growth of National MCH Units 

A central purpose of all lYHO assistance is 
the strengthening of national health udminis- 
trations. An evidence of progress in this re- 
spect, as well as increasing recognition of tlie 
importance of maternal and child health, is 
the creation of ]\ICIl units in national healtli 
administrations. TwentA’-eight of the 5;j gov- 
ermnents AA'hich have hud maternal and child 
health assistance from WHO have established 
such units or haA’e plans to do so siiortiy. 
TweL’e of these have been established within 
the past 5 years. 

The fimctions of the units vary widely, tis do 
the number and qualifications of the personnel. 
In manj' instances, the staff consists of only one 
medical officer, Avho serves as adviser to the na- 
tional administration and has certain limited 
administratKe functions. In several Asian and 
Latin American countries thesfad i.s iarger and 
is able to assume responsibilitias for jij-ograiu 
deA'elopmeiit and to provide tec/iiiii'al '-upeiai- 
sion of MCII actiA'itie.s. 

There are a few countries now m whicii aeJJ- 
qualified public health Avojkeis are not i;eing 
fully utilized becau.-,e the governments have 
been nnahle to e;,tabli.sh tin* positif.n.- for whicii 
the pei'sonnel were trainetl. 

In addition to direct assLtance to govern- 
ments, WHO has otiier respou.sihifities dele- 
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practices ; the influence of long-established tra- 
ditional child-rearing practices on mental 
health; and the effects on mental health of the 
profound changes in every aspect of life which 
are resulting from rapid technical development. 

As international activities mcrease, the need 
for coordination of efforts grows. This has been 
particularly true for the several United Nations 
agencies, most of which serve children in some 
way. Excellent cooperative relationships have 
developed among agencies working on common 
projects as exemplified by the ^VHO-UNICEF 
partnership in MCH assistance programs, 
WHO-UNICEF-FAO collaboration in nutri- 
tion projects, and the WPIO-UNESCO study 
of teacher education in health. 

Several nongovernmental international agen- 
cies interested in MCH are affiliated with 
WHO, an arrangement which facilitates coop- 
erative relationships and endeavors. The joint 
sponsorship of the survey of pediatric educa- 
tion with the International Pediatric Associa- 
tion and the close relationship with the 
International Union for Child Welfare are 
examples. In time, it is likely that these co- 
ordination fmictions will become increasingly 
important. 

Never before have opportmiities been afforded 
health workers from most of the countries of 
the world to meet together, to talk over common 
problems, to share experiences, to learn from 
one another, and to arrive at agreements on 
common goals. In the course of a year there are 
innumerable opportunities for such interchange 
offered under WHO auspices — from the World 
Health Assembly itself and the associated tech- 
nical discussions involving persons from all 
member countries, to small semhiars and inserv- 
ice training sessions for local health workei"s 
within the countries. 

A better understanding of the nature of the 
health needs of mothers and children and of 
methods for dealing with problems give ad- 
ministrators courage to deal with the many 
obstacles in the way. Leaders in MCH bene- 
fit from opportunities to keep up to date 
and to grow in confidence and in professional 
competence. And for staff workers, confronted 
eveiy day Avith sick, malnourished motliers and 
children, with inadequate funds and staff, and 
often with little community appreciation or un- 
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derstaiiding of their work, the opportunity to 
meet occasionally with confreres with similar 
interests and problems provides much needed 
encouragement and refreshment. It may Avell 
be that the widespread opportimities being 
afforded for the exchange of ideas will, in the 
long run, prove to be a greater force in the 
solution of the world’s health problems than ad- 
vice fi'om experts and supplies and equiimient. 

It appears justifiable to conclude that 
substantial contributions to child health have 
been made during the first 10 years of the exist- 
ence of WHO and UNICEF. IWiile in most 
of the assisted countries, only a bare beginning 
has been made toward reaching the objectives 
set forth by the Interim Commission, it is, 
nevertheless, a sound beginning. In order that 
children can learn to “live harmoniously” in 
their environment, it is necessary first that they 
live. It is understandable then, that the major 
effort in a large part of the Avorld has been 
directed to this end and to laying the ground- 
work upon which — as time and resources per- 
mit — can be built those services which will pro- 
mote the health of children in the broadest sense. 
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on :it all times for advice and assistance in the 
determination of policy and on specific mattei-s. 

Prom time to time expert committees of panel 
members and less formal study groups are con- 
vened to study and make recommendations on 
specific topics. This process of synthesizing 
existing knowledge on leading problems and 
making the results widely available through 
technical reports is a contribution of great im- 
portance. A list of subjects most directly bear- 
ing on jMCH will serve to indicate the broad 
scope of the problems which have been con- 
sidered to date (the numbers reiiresent the 
WHO Technical Eeport Series designation) : 
maternity care (51), midwifery training (93), 
prematurity (27), immunization (6, 61), nu- 
trition (41, 72, 97), mental health (70, 75), 
physically handicapped (58), epilepsy (130), 
school health (30), MCPI administration (115), 
childhood accidents (118), and pediatric edu- 
cation (119). Man}^ other reports, part icidarly 
those dealing with specific diseases affecting 
children, have also made important contribu- 
tions to child health. 

Several monograi^hs in the MCH field have 
reported on studies carried out, in various parts 
of the world, on behalf of IITIO (4-S). 

In addition to the influence of the published 
reports, the bringing together of experts and 
research workers from various parts of the 
world has had a great influence in focusing at- 
tention on unsolved problems, in stimulating 
research, and in advancing knowledge more 
rapidty than has heretofore been possible, A 
good example is the rapidity with which knowl- 
edge has accumulated concerning protein mal- 
nutrition in children since 1949. Through a 
combination of WHO-FAO Joint Expert Com- 
mittee meetings, field surveys, and the bring- 
ing together of research workers from all parts 
of the world under the auspices of the Josiah 
jMacy, Jr., Foundation, protein malnutrition 
has come to be recognized within a very few 
years as one of the most widespread public 
health problems in the woild. 

"WHO has sponsored two surveys of pediatric 
education, one in Latin America and the other 
in the countries of western Europe. Tlie latter 
was carried out under the auspices of the Inter- 
national Pediatric Association. The conven- 
ing of a study group on pediatric education in 


1956 followed the completion of the suwtn.'. 
These efforts are part of long-range plans lo 
bring about improvements in pediatric 
education. 

Two reviews of WHO-UEICEF assistance 
in maternal and child health have been carried 
out by the staff. The last one was presented to 
the Joint TOO-UAICEF Committee on 
Health Policj' in 1957 (5). The committee Inn 
requested that reviews of certain aspects of the 
assistance jrrognira he 2>resented every otlier 
year*, thus establishing a pattern of contimiing 
evaluation. If jpvoperly supported and well 
conducted, these evaluation studies will Inue 
great influence in guiding the two agencies iuui 
the assisted govermnents as weU. This is but 
one evidence of the growing recognition on the 
part of both WHO and UNICEF of the need 
for evaluation of the jn-ograms which have 
grown so rapidly in the past few years. 

Long-range plans have been developed for 
studying a number of MCI! jiroblems of world- 
wide significance. Included are the diarrheal 
diseases which account for the largest number of 
deaths of infants and young children in most 
of the develoi^ing countries. The epidemi- 
ological, clinical, and bacteriological as^jects 
will be studied with a view to defining more 
clearly the environmental and host factoid 
which must be considered for jjractical control 
in the assisted countries. In the region of the 
Americas, technical discus.siojis and country 
seminars on diarrheal diseases iiave been held 
and field studies are under way to determine the 
feasibility of teacliing au.viliaiy fieli! workers 
techniques of combating dehydration, the im- 
mediate cause of death in infant diarrheal in- 
fections. 

Other studies under way are concenied with 
a reevaluation of jn’eseiit criteria for ju’ema- 
turity, practical nppronches to school healtli iji 
ileveioping countries, methods for strengthen- 
ing nutrition services iti JICH pvogvnins, and 
methods for improving the preparation of niiil- 
wive.s for services to cluldren. 

The incomparable opportunities for re.-earch 
in the international aspcct.-iof H iiavoso fai 
been little e.xploitcd by WHO. A few subject.s 
wJiich sm^^est themselves are the ditlerenees m 
.rrowth and development patterns of oh.Idien in 
areas with different child Aedmg and rearing 
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statistical nature that have a bearing on the 
progress of nursing, but of more importance 
are certain events with significant implications 
which more clearly mark the progress of nurs- 
ing in the past decade. 

Nurses Recognized As Essential 

Of a tangible nature is the establishment of 
the World Health Organization and the tech- 
nical assistance j)rograms of the Tlnited States 
Government and of the Colombo Plan, to men- 
tion a feAv. These are things we see and read 
about and provide funds for. There is, how- 
eA'er, one tremendously important but intan- 
gible event tlrat, in my opinion, constitutes the 
most significant development in nursing. This 
needed no treaties, no funds, no agreements — 
it simply happeired because it Avas inevitable. 
It is the recognition of the essentiality of nurs- 
ing in providing health services for the people 
of the Avorld. To be sure, Ave have ahvays said 
that nurses Avere needed in hospitals, in public 
health programs, in industry, and in other 
areas. But only recently has the nurse been 
recognized as essential in the development of 
adequate health services if the peoples of the 
world are to be served adequately. There is 
considerable evidence to support this now ac- 
cepted fact. 

We know that the development of nursing in 
any country is limited to a great extent by the 
state of development of that nation’s medicine 
and public health. However, as the World 
Health Organization Expert Committee on 
Nursing has stated, in countries where medi- 
cine is highly developed and nursing is not, 
the health status of the people does not reflect 
the advanced stage of medicine. Nursing, there- 
fore, becomes essential to the vitalization of 
any health program. 

In 1918, at the meetings of tlie First World 
Health Assembty, only one country included a 
mirscs as a member of its delegation. Eight 
years later at meetings of tlie same agency, 20 
countries sent a nurse as a member of the dele- 
gation. This is a momentous change and a 
challenge to mu-sing. 

In 1919 the United States included a nurse 
as one of the three advisers to the United States 


delegation to the meetings of the United Na- 
tions Commission on the Status of Women, held 
in Beirut, Lebanon. Since those meetings, 
Avhenever the agenda of the United Nations 
Commission on the Status of Women included 
items on the health of mothers and children, 
either a nurse has been a member of tbe United 
States delegation or a nurse’s advice on agenda 
items AA'as sought. The United Nations Com- 
mission on the Status of Women has also given 
support to m\rsing in member countries. 

At tlie Ninth World Health Assembly in 
1957 tlie theme of tlie technical discussions Avas 
“Nin-ses: Their Education and Their Eole in 
the Health Programs.” Preliminary reports 
on AA'hich these discussions were based Avere re- 
ceded from 33 countries, and all members of 
each country’s health team participated hi the 
preparation of the papers and in the discus- 
sions. From the many significant statements 
in the final report of these discussions, one or 
two win suffice as eAudeuce of the essential role 
of the nurse. One statement says that “all 
countries recognize the need for post-basic 
study for graduate nurses so that they are pre- 
pared to hold positions as nursing administra- 
tors, supervisors of nursing sei-vices, teachers 
in schools of nursing and for certain clinical 
specialties.” In other words, it is recognized 
that nurses can and must assume the responsi- 
bilities for nursing. 

Another entire section deals Avith conditions 
which limit the effectiveness of nursing service 
in the health program. It is significant that 
the member countries recognized the need to 
study those conditions that detract from the 
concept of the essentiality of nurses and those 
that can he changed. 

In May 1957 the International Council of 
Nurses held its Eleventh Quadrennial Congress 
in Koine. This is really not an unusual event, 
since these congresses are usually held every 
4 years. But it is important that 9 neiv coun- 
tries Avere admitted to full memhei-sliip and 5 
countries Arere admitted as associate members. 
Thus nursing representatives of 51 coimtries 
gatliered to sliare experiences and to speak for 
nursing. At this congress the report of the 
BHIO technical discussions of 1957 Avas cited 
constantly as an authoritative source, and many 
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P eoples tln-ougliout the woiid are ^Taking 
up to the fact that good health is tlieir 
right, and their demands for 'wider and im- 
proved health services have shaken us out of 
our complacency and have fox’ced changes in 
outmoded systems of health services. Jfursing 
has been caught up, too, in this demand for 
better care. Much of the progi-ess in nursing 

sMiss Arnold is assistant director for medical educa- 
tion and public health for the Rockefeller F ounda- 
lion. New York City. This article is based on an 
address given at the 1957 meeting of the American 
Public Health Association, November 14. 


in the jjast 10 years has been effected by the 
nurses themselves, but no small part is due to 
the demands and the push from society. 

How can the progress of nursing be clenion- 
sti’ated and evaluated? Would it give you a 
true picture if I listed tlie newly e.st!iblished 
schools of niu’sing in the Middle La.st, the I‘ur 
East, and in Latin America? Wouhl it Iiolp 
you to know that many more girls are entering 
nursing than at any other time in lii.story? 
Woukfthe picture be clearer if you knew that 
more nurses’ associations have become membei-^ 
of the International Council of Nur.-e.ii 1 
could describe other items of a more or le.-.s 
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with Sj^rian nurses in the key positions. And 
in Egypt, a school of nursing has been estab- 
lished in the University of Alexandria. 

The countries in the Far East are also mov- 
ing ahead in the development of nursing. Tai- 
wan has started a university school. Japan is 
pushing vigorously ahead. India is leading 
the way in many respects. And the gentle 
Vietnamese, in whose country nursing educa- 
tion was nothing more than an apprenticeship 
a few years ago, are increasmg their 2-year 
course to 3 years, and Vietnamese nurses are 
directors of two branches of the National 
School of Nursing located in Saigon and Hue. 

Developing Professional Role 

If we consider regions.rather than individual 
countries, we can certainly say that Latin 
America has advairced more rapidly than any 
other legion of the world. Last year, the Bra- 
zilian nurses realized that they knew too little 


about their professional situation and felt that 
nursing was at a stage of development where 
they must decide which road it would follow. 
So the Brazilian Nurses’ Association undex’took 
a survey of the nursing resources of the entire 
coimtry. This important survey will be com- 
pleted in June 1958. Considerable useful and 
revealing data have come from this survey al- 
ready. Other countries are beginning to look at 
their own nui-sing resources more carefully as a 
result of the Brazilian study. 

Another significant mark of pi ogress in Latin 
America is the thorough scrutiny of curriculuins 
which is now going on in many schools of nurs- 
ing. Formerly, the better schools quite clearly 
reflected British or iUnerican patterns and in- 
fluences, But in recent years the conviction is 
growing that these are not good enough because 
they do not prepare the nurses adequately for 
the health problems peculiar to their own areas. 
As an example, courses in teaching and super- 
vision are being introduced in the third year 
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Visifing nurse aide explains simple rules of health to a family in Brazil. 


were tlie reports of changes based on the recom- 
mendations in the WHO report. 

Growing Responsibilities 

And, with regard to the matter of nui'ses’ 
speaking for themselves, in many countries a 
nurse has been appointed to a position of re- 
sponsibility in the Ministry of Health. In two 
countries, Sweden and Finland, nurses are 
members of parliament. 

Let's look at the Sliddle East for a moment 
and note some of the changes in that part of 
the woi-ld. 

Tlie School of Xursing of the American Uni- 
versity of Beirut inaugurated a postgraduate 
course in public health nursing in 19o4. The 
graduates of this course have already influenced 
public health nursing practices in the surround- 
ing Arab coimtries. But, in Iran in 1951 nurs- 
ing was in a sad state. The quality of mu-sing 
education was poor; services were lacking or 


inadequate; and the midwife enjoyed a pres- 
tige far beyond that of the nurse. In tlie past 
2 years, there have been some notable changes, 
demonstrated most dramatically by the shift in 
status of the midwife vis-a-vis the nurse. Xoiv 
midwives are asking for the opportunity to ob- 
tain their basic nursing training so that they 
can compete more favorably with nurses and 
mu-.se-midwives. In 1956, Iran held its lir.-it 
nationwide conference on nui-sing, inviting to it 
internationally Iniown leaders in nursing. -Vt 
this confei'ence, for the flrst time, the Iranian 
nurses took a good look at their professional 
position and, as a lesiilt, drew up plans for 
legislation, educational standards, and organi- 
zation of nursing services. 

In Jordan, witliin a period of 0 months, the 
ri<rht to vote was granted to certain woniea: 
the first national conference on mu-.-,ii)g ua-; 
held, and tlio Jordanian Xui-se.->’ .Va-,ociation 
was formed. In Uainascus. the -t.hool of nurs- 
in''* in the univei-sity is luoi ing .ihe»ul htvittlilyj 
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Lest I mistakenly leave you with the impres- 
sion that nurses alone have brought about all 
these changes, I shall mention a few other forces 
and factors that have played an important role. 
Among these are the spread of the emancipation 
of women, the expanded educational opportuni- 
ties for girls, the number of girls receiving ad- 
vanced schooling, the creation of new nations 
with their developing health services, the tre- 
mendous cultural and sociological changes in 
some areas of the world, the great ease of com- 


munication which facilitates the exchange of 
ideas, the dramatic technical and scientific ad- 
vances, and the pressures brought to bear by the 
masses for imj)roved health services. In this 
complex and changing world, particularly in 
the East, women today in difl’erent degrees are 
playing a vital part, no longer content to be 
merely bystanders and recipients of the bene- 
fits of change, but demanding that they be 
allowed to work creatively in their own environ- 
ment to help form a new society. 


Perinatal Mortality Conference 


If avoidable perinatal mortality is to be re- 
duced, a new philosophy and a new approach 
to the education of doctors, nurses, and pa- 
tients are needed. This was the consensus of 
a conference followup of the New York Acad- 
emy of Medicine’s 1955 study of mortality 
among infants from the 20th week of gestation 
through the 6th day after birth. 

The conference at the Academy on October 
29, 1957, was sponsored by ofBcial and volun- 
tary agencies and representatives of the med- 
ical profession. Specialists in obstetrics, 
pathology, anesthesiology, nursing, hospital 
administration, social ^vork, preventive medi- 
cine, and public health education participated. 

Group discussions of questions raised by the 
study of 955 perinatal deaths in New York 
City led to recommendations for improving 
maternity care and reducing infant deaths. 

Prematurity, the cause of two-thirds of peri- 
natal mortality, could be lowered by strength- 
ening prenatal care; prescribing nutritional 
supplements according to the mother’s needs, 
just as medication is prescribed; doing more 
social case work among expectant mothers; 
avoiding meddlesome obstetrics and elective 
inductions of labor; and prohibiting active 
physical work for women with small heart vol- 
ume and low hemoglobin. The conferees 


also pointed out that prematurity is expensive; 
in a municipal hospital the care of a prema- 
ture baby costs $360, a full-term infant, $100. 

The specialists listed what hospitals and ma- 
ternity clinics can do to reduce perinatal mor- 
tality. 

They recommended that hospitals should 
emphasize the needs of people as much as the 
acquisition of skills in teaching interns and 
house physicians; provide 24-hour supervision 
with the supervisors a^vare of the background 
of each patient in labor; encourage mothers, 
once they return home, to telephone for ad- 
vice; assign a staff member to answer their 
calls; and discuss current perinatal mortality 
regularly at staff meetings. 

They also said that hospital maternity clin- 
ics should be encouraged to use more social 
workers and nurses trained in midwifery; set 
up appointments to reduce patients’ waiting 
time, and use waiting time in the clinic for 
prenatal education. 

The conferees further suggested that infor- 
mation about childbearing be made part of 
every young person’s education and urged 
more research in habitual abortion, endocrine 
imbalance, physiology of the uterus, and 
physiology and function of the jdacenta. 
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Giving typhoid immunizations is part of this student’s course in public health nursing at American 

University of Beirut, Lebanon. 


because the graduates, however young and in- 
experienced, are called on to assume positions of 
responsibility in teaching and supervision. 
This situation will probably i-emain unchanged 
for some time to come. 

In many countries, jnidwifery, including 
maternal and cliild liealth, and basic nmsing are 
still separate professions. This concept is now 
changing with the recognition of tlie importance 
of midwifery and maternal and child care as 
a part of the education of the nurse. 

xVnother significant impi ovement is reflected 
in the marked increase in the number of ai tides 
on nursing written by Latin .Vinerican nmses, 
and in their growing inteie^t in the writing of 
nursing textbooks. Such textbooks, made 
available in Spanish for all nuise.s, will lelease 
them from dependence on translations of Eng- 


lish and American textbooks, wliich may or may 
not apply' to their situations. 

The nursing profession is becoming inteiested 
and actively engaged in various aspects of le- 
search. Last year, the Floience Nightingale 
International Foundation held a 2-weck semi- 
nar on reseaich at Sevie, France, the fii.-’t of its 
kind. Eepieseiitatives of 20 countries paitici- 
pated, each lepoiting on some special study 
going on in her own land. 

The International Labor Oi tramz ition, a 
specialized agency of tbe United Nations, lias 
imdeitaken a woildnide study of tlu> ('mppn- 
ment and voiking conditions of nni't's 'i he 
ILO States that the objective of the siii«h js "to 
obtain the fullest possible infoimation on the 
social and economic st.itus of nursis rhiouiihout 
the vorld.” 
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training courses for midwife aides. It is a 
well-conceived program wliich is gx’adually ex- 
panding to serve the needs of the people and 
to become a training center for the area. 

The men’s hospital is a 60-bed facilitj^ for 
which the provincial health officer is gradually 
acquiring improved equipment. Some of the 
new equipment has been acquired from the 
United Nations Children’s Fund. In the out- 
patient department, emphasis is placed on pre- 
ventive medicine, particularly venereal disease 
control. 

Venereal disease rates of prevalence have 
been comparatively low in Afghanistan. 
Nevertheless a program to control these dis- 
eases was one of the first modern public health 
activities to be undertaken by the government. 
In Kandahar it is under the direction of an 
Afghan physician who received training at 
Johns Hopkins University under a WHO fel- 
lowship. Treatment schedules are modern, 
utilizing penicillin procaine with aluminum 
raonostearate, and the control program includes 
case-holding activities, mass blood testing, con- 
tact tracing, and education. 

Associated with the two hospitals in Kanda- 
har is a well-equipped X-ray institute under 
the direction of an alert, energetic doctor. It 
contains equipment also for taking electro- 
cardiograms and measuring basal metabolism. 

To Kabul 

From Kandahar to Kabul (pronunciation 
rhymes with gobble), we flew over valleys be- 
tween rugged momitains. In the valleys are 
occasional patches of irrigated fields and a few 
towns. One of the towns is Ghazni, which 
manj^ centuries ago was the cultural center of 
this part of the world. We also saw evidence 
of many of the underground chamrels which in 
Afghanistair are called harez and in Iran, 
ghanats. F rom the air, they look like rows of 
doughnuts. Each “doughnut” represents a 
place wliere the dirt from the underground 
channel has been brought to the suidace. The 
karez are the means by which ground water 
from the bases of the hills and mountains is 
chamreled with a minimum of evaporation to 
the fields and villages where it is used. 

After the bunqry trip over the mountains, 
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we arrived in Kabul, which is another city 
undergoing the process of modernization. The 
most obvious evidence of this is the streets, 
which a few year’s ago were bumpy and rrrtted 
arrd which now the government, with Kussian 
assistance, is paving. 

Here, as in Kandahar, the air of change is 
reflected in the medical and prrblic health in- 
stitutions and facilities. Under the guidance 
of a Minister of Health who obtained his medi- 
cal and public health education in American 
schools, and with the assistance of WHO and 
UNICEF, the government is emphasizing solu- 
tion of the basic problems of sanitation, hy- 
giene, and preventive medicine. 

The People 

The inhabitants of Afghanistan are a mix- 
ture of people of Hilongolian, Aryan, and Se- 
mitic origins. The so-called “true” Afghans 
speak Pashto (pronounced pushtoo). The 
men of this group are usually tall and broad 
shouldered with straight noses, regular fea- 
tures, and rather dark complexions, although 
some are fair, claiming descent from the Greek 
legions of Alexander and the ancient tribes of 
Israel. The group belongs to the Pathan tribes 
arrd is dominant ethnically. One of these, the 
Durairi tribe, numbering less than 1% million 
people, has beerr the ruling faction for the 
last 200 years. 

In a broad baird along the Ertssiair border 
and the Oxus Eiver are the Turkomarrs of 
Mongolotartar origin, difl’erirrg from the rest 
of the population by their Turkish dialect, 
dress, arrd the shape of the tents rrsed by their 
rrorrradic members. They are herdsmen and 
breeders of karakul sheep. South of the Turko- 
marrs, in the cerrter of the courrtry, are f ourrd the 
Ilazaris, of Mongolian origirr, descerrdants of 
Genghis lOiatr’s followers. Tlrey speak Persiarr 
and related dialects. 

In a small pocket in the east central area are 
the Uzbeks, a fair-skinned people with ilongo- 
loid features belongirrg to the Turki-speaking 
tribes. Along the Iranian border are isolated 
groups of Tajeks, who are racially Persians but 
who resemble the “true” Afghans. They tend 
more to engage hr industrial pursuits tlian do 
other Afghans, those living in towns forming 
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Afghanistan is a neivly emerging nation of the 
free world ivhich in recent years has accelerated the 
development of its resources. The government 
recognizes that its greatest resource is its people, and 
is striving to improve their health and well being. 

In the spring of 1957 the Minister of Health of 
Afghanistan requested the International Coopera- 
tion Administration to provide consultation relative 
to the expansion of the country’s health program 
tvith ICA’s assistance. Accordingly, at ICA’s re- 
quest I visited Afghanistan in July and August of 
that year. 

F ROil ICiVRACIII, Pakistan, to Kandahar, 
Afghanistan, the plane flies over a vast ex- 
panse of eroded hills almost devoid of human 
habitation. Then suddenly an oasis of irri- 
gated fields appeal’s below. This is Kandahar, 
the first stop in Afghanistan. 

Kandahar gives the impression of being a 
city of unfinished buildings. One drives 
through long rows of them in various stages of 
construction, mute evidence of plans afoot to 
make Kandahar a major air terminus. 

In the hospitals also there is an air of anti- 
cipated change. Tiiere are 2, 1 for men and 1 


for women. While a new womeids liospital is 
being constructed, female patients occupy the 
residence of a king who ruled 100 yeais ago. 
As it is a relatively new thing here for women 
to seek hosijitulization, only a few beds for in- 
patients are jirovided in this temporary fa- 
cility. 

For the present, the health services of Af- 
glianistan emphasize preventive medicine ami 
maternal and child health activities. With the 
help of a physician and two nurses provided 
by the World Health Organization (only the 
two nurses remain), the Afghan provincial 
medical officer and his stalf liave organized 
prenatal and postnatal clinics, pediatric and 
well-baby clinics, mothers’ demonstration 
classes, a domiciliary midwifery program, and 

Dr. Usher is special assistant for medical activities, 
Communicable Disease Center, Public Health Serv- 
ice. At the time this paper uas written, he uas chief 
of the Program Dciehpmenl Branch of the Division 
of International Health, Public Health Service. 
Some of the background information jor the article 
was compiled by )ane H. Priest, analyst in the Pro- 
gram Development Branch. 
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Kabul, 15 provincial, and 15 small district hos- 
pitals, with a total capacity o£ some 1,400 beds 
(1). Separate hospitals are maintained for 
men and for women. Under the government’s 
5-j'ear plan, funds have been allocated with 
which to build additional hospitals and to pro- 
vide better facilities and modern equipment for 
the existing ones. In this building program, 
emiohasis will be placed on providing more 
hospital beds for women in order to bring their 
facilities np to a par with those for men. 

Only 249 physicians liave been graduated 
from the Faculty of Medicine since its founding 
in 1982. Probably not many more than 200 are 
practicing at tlie present time, and there are 
about 15 or 20 foreign physicians in the country. 

A limiting factor in relation to medical edu- 
cation, as well as all other forms of higher edu- 
cation in Afghanistan, is the small number of 
students who are graduating each year from 
the secondary schools. However, the zuunber is 
increasing year by year, and in addition just 
this past year the government has decided to 
allocate a larger number of them to the Faculty 
of Medicine. IVliereas in recent years the num- 
ber of admissions to the study of medicine has 
been about 35 or 40, it was expected at the time 
of this visit that about 100 would be admitted 
this year. This poses a serious problem to the 
Faculty in providing the facilities and in- 
structoi’s to teach that number of students. In 
its 5-year plan the government has allocated 
substantial sums of money to provide the fa- 
cilities and to upgrade the teaching hospitals. 

The training of nurses is also the responsi- 
bility of the Faculty of Medicine, azid in this 
area too it is faced with a serious problem. Up 
to the present time few nurses have been 
trained. Tliey are mostly male nurses. The 
Faculty has asked WHO for lielp, and a 5-year 
plan has been developed which calls for a rapid 
expansion in nurse training. 

The training of inidwives, on the other hand, 
is under the ]"urisdiction of the JMinistry of 
Health. For this purpose it uses the recently 
upgraded maternity hospital in Kabul. As- 
sistance in pi’ovkling better equipment was 
given by UKICEF, and services were gi’eatly 
improved with the assistance of WHO person- 
nel, especially by Dr. Gade, a Danish woman 
physician who won the hearts of the Afghan 


personnel with whom she worked. She estab- 
lished the midwifery school in a large building 
constructed on the grounds by the government. 
The school is now under the direction of a prin- 
cess of the royal family. 

Public Health Activities 

In addition to bringing typhus fever under 
control, the government is making good prog- 
ress in eradicating malaria and in establishing 
maternal and child health facilities. A start 
has been made on tuberculosis and venereal dis- 
ease control and in the improvement of sani- 
tation in a few limited areas of the country. 

The Faculty of Medicine is expanding its 
training program for both male and female 
nurses, and the Ministi’y of Health is expand- 
ing its training programs in public health foi' 
physicians, public bealth nurses, midwives, 
sanitarians, laboratory personnel, and sta- 
tistical personnel. The Ministry of Health, 
with the assistance of "WHO, has recently es- 
tablished a school for sanitarians which is being 
expanded. 

Public Health Institute 

To develop azid coordinate these vaz’ious 
training activities the Ministry of Health is in 
the pz’ocess of establislizng azz Institute of 
Public Health. Izi additiozz to the clevelopmeizt 
azzd coordination of traizzing activities the izi- 
stitute will administer the public health laboi'a- 
tory, the Ministry’s health statistics activities, 
azzd a zzew Izealth education dejzartzzzezzt. It will 
estiiblzsh a public health library, azzd it will 
conduct epidezzziological and nutritiozzal studies 
and surz'eys. 

Out of these activities the Mizzister feels that 
there will be derived the means for izzore effec- 
tive evaluation of public Izealth jzrograzns azzd 
for the iiztelligeizt establislzmezzt of pi'ogram 
priorities realistically related to disease pre- 
valeizce, the socioeconomic coizclition of the 
people, azzd the available resources. It is an 
ambitious undertaking for a country izz the 
eaz’ly stages of its ecozioizzic development but 
one zvhzch should znake a substantial contribu- 
tioiz to the effective execution of the couzitzy’s 
public health programs. 
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most of the Afghan middle and npioer-mkldle 
class. 

The nomadic herders, known as Kockis, or 
choochies, probably constitute about 25 percent 
of iUghanistan’s population of 12 million. 
Many travel from their summer ranges along 
the Iranian border and the Haii Eiver Valley 
to Pakistan for the cold months, often cross- 
ing the IChyber Pass at the rate of 10,000 a day 
at the height of the migration 

Living Condifions 

Even in the cities the scarcity and high cost 
of lumber j)rohibits the use of wooden houses. 
Plastered mud brick, baked brick, and stone 
are the materials used. Many of the poorer 
homes have domed roofs to avoid the necessity 
of using wood to support a flat roof. The flat 
roofs are covered with sun-dried mud which 
sheds water quite well in a hea^'y rain but which 
in a slow rain or sleet often leaks. The better 
homes in the cities are rather well constructed 
and have tile floors, but the poorer homes usu- 
ally have floors which are not impervious to 
water. 

There is much overcrowding with consequent 
hazard of transmission of communicable dis- 
eases. Furthennoi’e, in the kitchens one seldom 
finds the sinks, tables, and utensils which woidd 
facilitate the sanitary handling of food (/) . 

Wafer Supplies and Sanifafion 

Kabul and some of the larger towns have 
water supplies with community taps. The gov- 
ernment is taking steps to improve these sup- 
plies and make them safer. In fact, the city 
of Kabul is drawing up plans for a modern 
water supply system. In most of Afglianist.an 
not only agriculture but the gardens and trees 
in the cities and villages depend upon irriga- 
tion. The irrigation ditches are subject to 
pollution from many sources, and it i.s from 
these that some of the people derive tlieir water 
supplies for domestic use. Also, vendor.s u^e 
this water to freslion their vegetable.-'. 
(Another great hazard to the sanitary quality 
of vegetables is the use of niglit soil as 
fertilizer.) 

In many of the small towns and rural areu.=;. 


well water is used. Tiie Ministry of Ileukh 
is planning a large well-drilling program toh;- 
crease the availability of this source of supply 
and is preparing sanitarians to supervise coii- 
structioii and to teach sanitary mamtemnce of 
the wells. 

These sanitarians will also be utilized to help 
impi’ove general conditions of sanitation and 
hygiene, and it is expected that their effective- 
ness will be augmented by an aggressive heahJi 
education program which the Ministry is 
planning. 

Health Conditions 

The Ministry of Health has establislied a 
heahli statistics section and, with the help of the 
TForitZ Tdealth Organization, is taking steps to 
improve the collection and analysis of statistics. 
As things stand now, however, there is vey 
little factual material on which to bases esti- 
mates as to length of life or the prevalence of 
disease. Estimates of life expectancy in Af- 
glianistan range from 20 to 40 years. 

Malaria, tuberculosis, irrtestirial disD.ases, and 
poor nutrition are said to be the principid 
preventable healtlr problems, but a natiomvido 
malaria control program, assisted by VTlO 
and UKICEF, is rapidly bringing malaria un- 
der control. Tjqrhoid and paratyphoid fever 
and tire dyseirteries are endemic with epidemic 
outbreaks. Until recently, typhus fever epi- 
demics occiu-red regularly, brrt now they have 
largely beeir broirgirt urtder control. In 10515 
there was not a single confirmed case of typhus 
fever irr the corrntry. Infestation with painr- 
sites is almost universal in chilrli'en, and (liar- 
rheal diseases are extremely common. Tra- 
choma and other eye disorders are prevalent, at 
least iit some areas. The prevalence of vene- 
real diseases, on the other liaml, appeui-.s to he 
relatively low. Any estimate of tiie infant 
mortalitv rate would be little than a 

guess, but it is undoubtedly well ov««r 100 per 
1,000 live births {LJ-o). 

Medical Care Facilities 

Mo-t medical institution.-- in thh .-omUry are 
.supnorted bv the government, and treatment is 
provided five. There are Oo Im.-pgats ,5 in 
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International Population Movements as Aids 
to Communicable Disease Control 

CLARENCE A. SMITH, M.D., JOHANNES STUART, Ph.D„ 
and WILLIAM C. WATSON, Jr. 


P opulation movements have .always 
been viewed as a real or potential hazard in 
the spread of communicable disease. In the 
Crusades, the internecine conflicts of the Renais- 
sance, and the conquests which brought the 
Americas into the orbit of European culture, 
disease was always one of the horsemen riding 
side by side with the soldier, the merchant, and 
the priest. The traveler’s course might be 
traced by the implantation of disease as well as 
by the growing weeds whose seeds had dropped 
from his saddlebags. 

It is only in recent years, and even tlien with 
little real appreciation of its inherent logic and 
potential strength, that public health workers 
have taken advantage of population movements 
and used them as a positive force for health by 
combining a few simple ingredients of border 
mspection, quarantine, treatment, and control 
epidemiology. 

While several rudimentary examples of this 
approach in regard to mobile populations have 
emerged from the operation of the venereal dis- 
ease control program of the United States, no 
example existed prior to 1956 in which use was 
made of an international population movement 
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tially the same form, in the Boletin de la Oficina 
Sanitaria Panamericana. 


that would apply all of the basic elements of 
venereal disease control for the benefit of two 
countries. 

It was therefore a program of new stature 
which the national health agencies of Mexico 
and the United States undertook in 1956 when 
they decided to weld together the elements of 
a complete international conti'ol program and 
apply it to Mexican migrant laborers coming 
into the United States during the growing and 
harvesting season. 

It should be clearly imdei’stood that such syn- 
thesis cannot be affected at will. It is based on 
mutual respect and understanding between the 
two nations as well as upon a number of pre- 
conditions, including facility and speed in diag- 
nosis and treatment, the existence of a contact- 
eliciting and contact-tracing mechanism, and 
the availability of forces which can be mobilized 
to accomplish diagnosis, treatment, and contact 
investigation. Even in 1956 when jet planes 
hurtled through the air at speeds far exceeding 
sound and the mysteries of orbital space had be- 
come the commonplace of newspaper headlines, 
these factors were not entiraly adequate to cope 
with all aspects of the combined programs j they 
were present in sufficient degree, nevertheless, 
to merit the sizable demonstration test which we 
describe. 

More than 400,000 Mexican agricultural 
workers enter the United States each year to 
Avork in our fields at the times when there is an 
urgent seasonal demand for labor. Physical 
examinations are given these Avorkers by the 
Public Heal til Service DiAusion of Foreign 
Quarantine, both at the reci’uitment centera in 
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The Heimund Valley 

To go from Kabul to Lasbkar Gab, we flew 
back to Kandahar and then traveled 90 miles 
west over a gravel road, one of tlie best in Af- 
ghanistan. Botli Kandahar and Lashkar Gah 
are in an area which in recent geologic time 
was probably part of a vast lake without an 
outlet. The area still has no outlet for the 
streams and rivers which flow into and tlu'ough 
it. They flow into a gi'eat salty depression 
in the southwest portion of the area and there 
the water which does not sink into the ground 
evaporates. 

Lashkar Gab, a new city located on the 
Heimund Kiver, is the headquarters of a large 
irrigation and land development project ad- 
ministered by the Heimund Valley Authority, 
which is similar in some respects to the Ten- 
nessee Valley Authority. The project is being 
used for the settlement of large numbers of 
people from the nomadic tribes. 

Lashkar Gah is being built for the specific 
puiqjose of providing headquarters for HVA 
and for the government of Girishk Province. 
It is expected that the provincial government 
will be moved there soon. Tlie city derives its 
name from a city which was once a flourishing 
military cantonment in an ancient Afghan em- 
pire, but which is mai-ked today only by hulk- 
ing ruins nearb 3 \ In the neigliborliood are 
also ruins of a castle which was 8 stories liigh 
and covered some 2 or 3 acres of ground. 

The city is being built according to plan, with 
well laid-out streets, well designed and con- 
structed houses, a good water supply, and a 
sewage-disposal system. The foundations are 
being laid for a 30-bed demonstration liealth 
center and training school for health pei’son- 
nel, which will be modern in design and equip- 
ment. With the assistance of the International 
Cooperation Administration, the health center 
will be the central facility for a network of 
subsidiary health centei-s in Girishk Province, 
which forms the major j)art of the area under 
the jurisdiction of HVA. It is planned that 
from these health centers not only the new set- 
tlers but the old inhabitants of the area also 
will receive the benefits of modern medicine and 


f)ublic health and the present-clay teachiii!i.s uf 
hygiene and sanitation (i2, 3) . 

Summary 

Substantial progress lias been made in C 5 t.ilh 
lishing the medical and public health institu- 
tions and organizations needed in Afg!ianiit.ii!. 
Training of essential pemonnel is uecess.u'ik 
slow because of the scarcity of people witli the 
prerequisite educational qualifications, but this 
problem is being alleviated as the edueatiou.il 
system expands. 

Progress is being made also in combatinu' 
some of the country’s most serious preventable 
diseases, notably malaria and typhus fever, aiul 
in developing maternal and child health activ- 
ities, but much remains to be done in tlifl 
entire field of public health and sanitation. 
Implementation of the plans of the Ministry of 
Health for the development of its new Institute 
of Public Health should contribute materialiy 
to the improvement of health facilities iui<l 
progi’ams. 

Another interesting development wliich is 
planned for the near future is the establisii- 
ment of a public health program in tiie Ikl- 
mund Valley which will provide health servicM 
for nomads who are being settled on newly in’i- 
gated land and will at the same time provide 
a demonstration of the application of public 
health methods and an area for the training of 
public health personnel. 
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Pursuaiit to our agreement, and in coopera- 
tion with the U. S. Department of Labor, two 
of the reception centers— El Paso, Tex., and El 
Centro, Calif. — were chosen for the assignment 
of such teams over the period August 16 to 
October 12, 1956. This period covers the great 
fall harvesting season when the migrant move- 
ment swells to a peak. During that period 115,- 
506 Mexican workers Avere blood tested; 9,210 
were found reactive to a serologic test for syphi- 
lis; 7,098 were given treatment in the United 
States ; 1,532 notifications Avere sent to Mexican 
health departments on Avorkers not found prior 
to their return to .Slexico ; and 7,001 marital con- 
tact reports on the Avives of Avorkerg with a posi- 
tive test for syphilis were sent to Mexican health 
departments. All in all, then, the control aspect 
of this program concerned itself Avith 16,211 
syphilis suspects, comprising the 9,210 men who 
were positive reactors and the 7,001 Avoraen who 
Avere married to positive reactors. 

llHio Avere these people, and Avhat happened 
to them? Table 1 and the chart shoAV the dis- 
tribution of the male workers and states from 
which they came. iUinost 80 percent of all the 
migrants tested at El Centro and El Paso came 
from the six states of Cliihuahua, Durango, 
Guanajuato, Jalisco, Michoacan, and Zacatecas, 
but the rate of positivity for this group Avas 
somewhat loAver than average. Certain other 
areas Avith a lesser flow of migrants, such as 
Baja California (Aorte), Distrito Federal, 
Guerrero, and Nayarit, contributed markedly 
higher than average rates of positiAuty. Al- 
though these states vary AAudely in the knoAvn 
prevalence of pinta, no attempt was made to 
evaluate the role Avhich each of these diseases 
played in the total numbers of serologically 
positive tests. 

iMarquez, Eehi, and Arias, in reporting find- 
ings of the study of ijinta in Mexico carried out 
hy the Mexican klinistiy of Health during 
1929-31, indicate that those states affected Avei'e 
Guerrero, Oaxaca, Mexico, Chiapas, Michoacan, 
Puebla, Tabasco, Morelos, Eayarit, Veracruz, 
and the highest prevalence Avas found in Guer- 
rero AA’liere approximately 20 percent of the 
popvilation is affected. 

The iflexican klinistry of Health had re- 
quested us to prepare the tabulations given in 
table 1 since this Avould give them a helpful 


cross section analysis of treponematosis in the 
areas from Avliich migration came. The data 
do not, of course, reflect internal variations 
Avithin the states concerned but, since the ma- 
jority of the contract Avorkere Avere rural and 
since the migratory populations have other 
identifying characteristics, the information 
contained in the table should be of considerable 
use to control pi'ograms in the areas concerned. 
The table provides a current index to the extent 
of the problem among the group tested. . 

But, hoAvever important it may be to define 
the extent of a problem, it is much more im- 
portant to do something about it. Herein lay 
a great difficulty. We kneAV that the stay of 
the Mexican Avorkers in the reception centers 
Avas usually for only a few hours. It Avas some- 
thing of a problem eA’en to collect a blood speci- 

Table 2. Disposition of 9,240 Mexican agri- 
cultural workers with positive serologic tests 
for syphilis, by State to which cases were 
referred 


State 

Number 

of 

workers 

Treated for 
syphilis 

Not 

, 1 

referred 

Number 

1 

Percent 

located 

Arizona 

38 

10 

26.3 

28 

California 

5, 408 1 

4,215 

77. 1 1 

1, 253 

Colorado , 

30 

30 

100. 0 , 

0 

Kansas 

6 

6 

100. 0 1 

0 

New Me.xico 

899 . 

780 

80. 6 , 

96 

Texas 

Not referred to a 

2, 325 

2, 057 

88. 5 

268 

State ’ 

474 

0 

0 

474 

Total, - 

9, 240 

7, 098 

76. 8 

2, 119 


> Of those not located or not referred to a State, 1,532 
were reported to the Mexican Ministry of Health for 
action upon their repatriation. The remainder were 
not reported to Mexico for lack of complete address. 

men on all comers during those feAv hours be- 
cause the centers Avere set up to process as many 
as 4,000 men per day, and our teams experi- 
enced a number of days AA'hen the floAV Avas well 
OA^er 3,000. Even writing a laboratory report 
form on each man Avas ont of the question, es- 
pecially since most of our team members did not 
speak Spanish. So we decided to microfilm the 
Avorkers’ Labor Department identification 
forms, an important factor in the control op- 
eration because it also contained the name, re- 
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Mexico and the reception centers on the Ameri- 
can side of the border. These examinations 
serve to detect most of the clinically evident 
venereal disease. However, in the absence of a 
blood-testing program, sypliilitic workers with- 
out clinical symptoms at the time of admission 
have gone undetected. Mexican and United 
States health workers have repeatedly explored 
means of using the opportimity presented by 
these pojtulation movements to develop a syplii- 
lis control program benefiting both countries. 

Mass Blood Testing Begun 

Because of difiiculties of organization and 
finance, no substantial combined activities were 
undertaken until 1956, when it was informally 


arranged between the two Federal health agtiv 
cies that as many of the migrants as potsife 
would be blood tested in Mexico and that the 
Public Health Service would assign svpliilh 
control teams to at least some of the five mep- 
tion centers tlu'ough wliicli Mexican agri- 
cuitnrai workers pass to be processed atul 
assigned to the growers who use their servieis. 
The United States testing teams reported tint 
an occasional worker volimteered evidence of a 
recent serologic test for syphilis. It was, how- 
ever, impossible for these teams, handling a 
high volume of workers with whom tliey inJ 
communication difficulties, to determine iiow 
many had been blood tested m Mexico. It 
is the activities of the United States teams tliat 
we report in the following paragraphs. 


Table 1. Mexican border testing program, 1956: number tested and number and percent teodWe, 

by Mexican state of origin 


El Centro 







247 

9 

3.6 

1,516 

198 

13. 1 

1 

0 

0 

0 



4 

0 

0 

20 

1 

5.0 

17 

4 

23. 5 

408 

37 

9. 1 

599 

87 

14. 5 

3, 103 

350 

S. 1 

12, 035 

843 

0.7 

3, 9GS 

752 

19. 0 

241 

20 

8.3 

13. 469 

1, 369 

10. 3 

2, 161 

140 

6.5 

10, 605 

703 

7. 2 

052 

OS 

10. 4 

517 

09 

13. 3 

3 

0 

0 

3, 557 

200 

7.5 

1, 108 

61 

5. 2 

171 

14 

8. 2 

0 



S16 

44 

5.4 

409 

28 

0.8 

273 

29 

10.6 

190 

21 

12.6 

IS 

4 

*>f> *> 

321 

20 

0. 2 

179 

14 

7.8 

129 

13 

la 1 

.7, 037 

304 

5, 4 

546 


a 9 

63, 039 

5,491 i 

f 

8.6 1 


jMexican state 


El Paso 


Number 

tested 


Number 

reactive 


Total 


Percent Number 
reactive I tested 


Number) 

rc-activo 


Percent 

raictbe 


5.0 
13. i 


Aguascalientes 

Baja California 

Baja California Sur (ter- 
ritory) - 

Campeche 

Chiapas 

Chihuahua — 

Coahuiia 

Colima 

Distrito Federal 

Durango 

Guanajuato 

Guerrero 

Hidalgo 

Jalisco 

hlexico 

Michoacan 

Morelos 

Nayarit 

Nuevo Leon 

Oaxaca 

Puebla 

Queretaro 

Quintaina Roo. 

Sau Luis Potosi - 

Sinaloa 

Sonora 

Tabasco 

Tamauiipas 

Tlaxcala 

Veracruz - 

Yucatan - 

Zacatecas 

Uukuown --- 

Total- ■ 


424 


146 

1 

0 

0 

0 

22, 502 
1,006 
5 

222 
10, 019 
S25 
40S 
51 
4,225 
1, 364 
913 
126 
2 
8 

466 

527 

402 

0 

61 

0 

1 

2 

29 

278 

57 

S 

0, 908 
45 


14 

0 


0 

0 

5 

20 

7 

0 

419 


9.0 

0 


393 

1,517 


1,464 

6. 5 

22, 522 

213 

13.3 

1,023 

0 

0 

413 

30 

13. 5 

821 

845 

8.0 

13, 781 

38 

4. 6 

13,400 

52 

12. 7 

4,376 

3 

5. 9 

292 

423 

10. 0 

17, 094 

65 

4. S 

3,525 

49 

5. 4 

11,518 

13 

10. 3 

77S 

0 

0 

519 

1 

12. 5 

11 

32 

6. 9 


25 

•1.7 

1- 

19 

4. 7 

573 

0 

1 

16 

877 

409 


0 

0 

17.2 
9.4 
13. 3 
0 

0 . 0 

11 . 1 


271 
192 
47 
599 
230 
137 
. 005 
591 


3,719 1 7. 2jH5, 


mi 


23 

198 

0 


0 

1, 405 
217 
37 
117 
1, 101 
SSI 
SOI 
33 
1, 792 
205 
812 
81 
69 
1 

29S 

SO 

33 


•15 

28 

29 

24 

9 

10 

21 

1.3 

723 

59 


9,210 


0 


0 
9. 5 
13. t 
ao 

14.3 
8.0 
0. 5 

18. 1 
7.y 
10. 1 
. 5.8 
7.0 

10. I 

13.3 

11. 1 

7 . 1 

I 

5. 8 


5. I 
0.8 
10. 0 
12.5 
t'J. I 
7. 7 
8.9 
9. 5 
5. 7 
10. 0 


8 . 0 
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In the States of tlie Pacific Coast we had a 
strong case-finding ally in the Contuiental 
Casualty Company, the insurance firm which 
provides medical care for braceros on the west 
coast. They voluntarily proposed that their 
officials in California arrange, with the aid of 
the growers’ association and farmers, to locate 
each serologically positive ilexican Avorker and 
bring him in to the office of their local physi- 
cian for diagnosis and treatment. We accepted 
this offer with great alacrity, although we as- 
sured the company that their task would not be 
an easy one. 

Nor was it accomplished without some sub- 
stantial difficulties. Some few growei-s’ asso- 
ciations at the peak of their seasonal work were 
at first apathetic or even hostile. Some physi- 


cians found themselves so burdened with the 
other medical problems of braceros that they 
could not give effective service to the syphilis 
suspects, so that the Public Plealtli Service liad 
to send in help. But the great bulk of sero- 
positive men were finally found and treated. 

In the other States — chiefly Texas, New 
Mexico, and Arizona — case finding was done 
by regularly employed iiwestigators Avorking in 
the State A'^enereal disease iDrogram. They were 
focused on the areas receiAung braceros for the 
period of need. In New Mexico and Arizona, 
public clinics provided diagnosis and treat- 
ment. In Texas, medical service Avas obtained 
in large part by contract witli private physi- 
cians. 

Seventy-seven percent of the serologic re- 


Table 3. Disposhion of 7,004 marital contacts of seropositive Mexican workers reported for 

investigation in Mexico 


State 

Num- 

ber 

refer- 

rals 

sent 

Num- 

ber 

re- 

turned 

Brought 

to 

treat- 

ment 

Re- 

turned 

to 

treat- 

ment 

Al- 

ready 

under 

treat- 

ment 

Ade- 

quate 

treat- 

ment 

Located 
but un- 
cooper- 
ative 

Not 

in- 

fected 

Can- 

not 

locate 

Insuf- 

ficient 

infor- 

mation 

Moved 

Other 

AgnaRfifiliftntp.s- - _ 

16 

155 

2 

‘ 0 

0 

996 

149 

25 
82 

804 

754 

583 

17 

1, 400 

151 

671 

48 

49 

0 

212 

67 

14 

0 

39 

12 

26 

18 

9 

33 

10 

7 

600 

55 

7 

104 

2 

1 

5 

0 

0 

0 

0 

0 

0 

1 

0 

20 

5 

26 

0 

28 

1 

19 

0 

5 

2 

0 

0 

0 


Baja California Sur 
ftfirritorvl 


Campeche 







Chiapas 












Chihuahua 

53 

20 

20 

0 

0 

115 

0 

15 

0 

49 

42 

10 

5 

6 

1 

3 

0 

0 

0 

0 

0 

2 

... 

3 

1 

0 

1 

1 

0 

23 

7 

14 

20 

0 

0 

0 

0 

0 

0 

10 

0 

0 

0 

1 

Coahuila 

Colima 

Distrito Federai 

Durango 












Guanajuato 

8 

0 

0 

0 

3 

68 

28 

0 

..... 

4 

Guerrero 

Hidalgo 

0 

0 

0 

0 

0 

0 

6 

4 

5 

0 

Jalisco 

Mexico.- 

7 

1 

10 

2 

0 

2 

2 

1 

1 

0 

0 

6 

17 

32 

16 

0 

5 

0 

1 

0 

0 

0 

Michoacan.. 

Morelos 

Nayarit 

0 

0 

0 

0 

1 

2 

0 

0 

0 

Nuevo Leon 

Oaxaca _ 

0 

0 

7 











Puebla 











Queretaro 

1 

0 

0 

0 

0 

6 

0 

0 

0 

0 

Quintana Roo... 

San Luis Potosi 

0 

9 

8 

0 

1 

0 

1 

0 

0 

0 










— 

Sinaloa. _ . 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

5 

0 

2 

8 

0 

0 

1 

0 

0 

0 

Sonora. _ . 

Tabasco 

Tamaulipas 

0 

0 

0 

0 

0 

0 

1 

0 

0 

— 

0 

Tlaxcala. 

Veracruz 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

5 

0 

0 

0 

0 

0 

0 

0 

0 

Yucatan... 

Zacatec.os 

Unknown 











Total 

7,004 

474 

-15 

2 

5 

6 

33 

210 

111 

29 

28 

5 
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latioiiship, and addi'ess of liis nearest-of-kiii, 
usually his wife. 

On tliis Labor Department form we stamped 
tiie number of the worker's blood tube. Then, 
after the name and address of the grower to 
whom he had been assigned was entered on tlie 
form, we microfilmed the entire document. TTe 
therefore had in our possessioji oji one docu- 
ment a complete record of where we could locate 
both the man and his wife — a document ob- 
tained at a cost of seconds per person tested. 

Case Finding Expedited 

ITe laiew that finding these workei-s after 
they liad left the reception centers would not be 
easy. Back in 1951 we had experienced bitter 
failure in our first attempt to do this. Iti that 
year we tested some 11,000 ilexicun bniceros, 
sent tlieir blood specimens to the Public Health 
Service Venereal Disease Research Laboratory 


in Atlanta, and the positive reports to the State 
health department concerned. Becau-so of 
the tune lapse involved, most of the persons 
with positive blood were never found; they had 
moved from the farm of their original assign- 
ment. 

This time we were prepared to deal more ex- 
peditiously with the laboratory pliase of the 
program. With the active and energetic t:o- 
operation of the State health department lab- 
oratories of Arizona and Texas, serologic le- 
ports reached the reception center within 
hours after blood specimens were taken. Blood 
was flown from the center to the Uiborntory in 
the afternoon, unaJyzetl the following mor/diig. 
and reports returned to tlie center on the .-anie 
day. Sus{)ecl reports prepared by t he center on 
all' individuals with a serojm-itive te-t for 
syphilis might therefore ivach the de.-tinution 
of the bracero very shortly after hb arriv.il on 
the farii) of his first 'vm-k in-signmciit. 
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In the States of the Pacific Coast we had a 
strong case-findmg ally in the Continental 
Casualty Company, the insurance firm which 
provides medical care for braceros on the west 
coast. They voluntarily proposed that their 
officials in California arrange, with the aid of 
the growers’ association and fanners, to locate 
each serologically positive Mexican worker and 
bring him in to the office of their local physi- 
cian for diagnosis and treatment. IVe accepted 
this ofi’er with great alacrity, although we as- 
sured the company that their task would not be 
an easy one. 

Hor was it accomplished without some sub- 
stantial difficulties. Some few growers’ asso- 
ciations at the peak of their seasonal work were 
at first apathetic or even hostile. Some physi- 


cians foimd themselves so burdened with the 
other medical problems of braceros that tliey 
could not give effective service to the syphilis 
suspects, so that the Public Health Service had 
to send in help. But the great bulk of sero- 
positive men were finally found and treated. 

In the other States — chiefly Texas, Hew 
Mexico, and Arizona — case finding was done 
by regularly employed investigators working in 
the State venereal disease program. They Avei'e 
focused on the areas receiving braceros for the 
period of need. In New Mexico and Arizona, 
public clinics provided diagnosis and treat- 
ment. In Texas, medical service was obtained 
in large part by contract with private physi- 
cians. 

Seventy-seven percent of the serologic re- 


Table 3. Disposition of 7,004 marital contacts of seropositive Mexican workers reported for 

investigation in Mexico 


State 


Aguasoalientes 

Baja California 

Baja California Sur 

(territory) 

Campeche 

Chiapas 

Chihuahua— 

Coahuila 

Colima 

Distrito Federal 

Durango 

Guanajuato 

Guerrero 

Hidalgo 

Jalisco 

Mexico 

Michoacan 

Morelos 

Nayarit 

Nuevo Leon 

Oaxaca 

Puebla 

Queretaro 

Quintana Roo 

San Luis Potosi 

Sinaloa 

Sonora 

Tabasco 

Tamaulipas 

Tlaxcal.a 

Veracruz 

Yucatan 

Zacatecas 

Unknown 

Total 


Num- 

Num- 

Brought 

Re- 

Al- 

Ade- 

Located 



Insuf- 



ber 

ber 

to 

turned 

ready 

quate 

but tin- 

Not 

Can- 

ficient 



refer- 

re- 

treat- 

to 

under 

treat- 

cooper- 

in- 

not 

infor- 

Moved 

Other 
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0 
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0 
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0 
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0 

25 
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0 
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0 
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0 

0 

0 

1 

82 

0 












804 
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8 

0 


0 

3 


28 

0 
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0 
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5 
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0 
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0 
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0 

0 

0 

0 

0 

8 

0 

0 

0 

18 
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1 

0 

0 

0 

0 

0 

0 

1 
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0 

33 
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10 

1 

0 

0 

0 

0 

0 

1 
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0 

7 
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0 

0 

0 

0 

1 

5 

0 

0 


0 

00 
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5 

6 

33 
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28 
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On this Labor Department form ive stampe 
the number of t]ie worker's blood tube. Tlfei 
after the name and address of the grower t 
wliom he had been assigned was entered on tlr 
foz m M e microfilmed the entire document. W 
therefore had in our possession on one docu- 
ment a complete record of where we could locate 
both the man and his wife-a document ob- 
tained at a cost of seconds per person tested. 


Case Finding Expedited 

TTe Imew that finding these workers after 
they had left the reception centers would not bo 
easy. Back in 1951 we had e.vperienced bitter 
failure in our fii'st attempt to do this. In that 
year we tested some 11,000 kle.xicau braceros. 
sent their blood specimens to the Public Health 
Service Venereal Disea.se Research Laboratorv 


m Atlanta, and the positive reports to the State 
health department concerned. Because of 
the time hipse involved, most of the persons 
wit 1 positive blood ivere never found ; they had 

moved from the farm of their original assi-m- 
ment. '' 

This time we were jirejiared to deal mom c.x- 
peditiously witJi the laboratory phase of the 
program. With the active and energetic co- 
operation of the State health department lab- 
oratories of Arizona and Te.xa.s, serologic re- 
ports reached the reception center within -Jt 
houi-s after blood specimens were taken. Blood 
was flown from the center to the laboratory in 
the afternoon, analyzetf tiie followinif moiaiin'^ 
and reports returned to tbe center on tin- >anie 
day. Suspect reports prejiared by the center on 
all individuals witli a .-erojjo'ittve rc^i for 
sypliilis might, timvfoiv reach the (h-.timuioii 
of the bracero very .'hortly after bi-. arrival on 
the farm of his first work a.-.-ignment. 
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their cost. Venereal disease control programs in 
the United States, as one aspect of their effec- 
tiveness, have al'ways been mounted on the firm 
base of economical operation. This program 
was no exception, as can be seen from table 4. 
Total cost of blood testing was held to less than 
60 cents per person, followup and treatment to 
an average cost of $3.39 per person, and the unit 
cost per suspect to 19 cents per report sent. 

Conclusions 

This program demonstrates several novel 
combinations: the utilization of a quarantine 
procedure as a basis for a full-scale venereal 
disease case-finding, treatmenti and contact in- 
vestigation program, as well as for depiction of 
the geographic distribution of another coun- 
try’s problem ; the practical elimination of dis- 
tance in laboratory functioning; the use of 
microfilm as a technique for venereal disease 
control ; and the backing of an insurance com- 
pany in health control operations. 


Attention to operational novelties, however, 
emphasizes process over concept: the concept 
that the quarantine procedure shares with other 
testing devices the powerful potential of a case- 
finding tool. . 

Quarantine will continue to maintain the de- 
vices which protect against the hazards of dis- 
ease importation. But it also may become — 
possibly for chronic as well as communicable 
disease — one of the screening devices which in 
the future will share with other health services 
the responsibility and the reward for alerting 
the individual and the community — the com- 
munity of nations included — to the presence of 
disease and the needs and methods for its con- 
trol. 

REFERENCE 

( 1 ) Marquez, F., Rein, C. R., and Arias, 0.: Mai del 
l)iuto in Mexico. Bull. World Health Org. 13 : 
209-322 (1955). 


NIH Board of Scientific Counselors 

A panel of six non-Federal scientists has been selected to comprise 
the Board of Scientific Counselors, established in February 1958 by 
the Public Health Service to review, discuss, and make recommenda- 
tions on research in laboratories of the National Institute of Neuro- 
logical Diseases and Blindness. The board held its first meetmg in 
Bethesda, Md., February 20 and 21, 1958. 

Chairman of the board is Dr. Hallowell Davis, director of research 
at the Central Institute of the Deaf, St. Louis. He will serve 4 years. 

Appointed for 3-year terms are Dr. Howard J. Curtis, chairman, 
biological division, Brookhaven Laboratory, Upton, N. Y., and 
Dr. A. Earl Walker, professor of neurosurgery, the Johns Hopidns 
University. 

The 2-year term members are Dr. Eaymond Adams, chief of neu- 
rological services, Massachusetts General Hospital, Boston ; Dr. Alo-er- 
non B. Eeese, clmical professor of ophthalmology, Columbia Univer- 
sity College of Physicians and Surgeons; and Dr. Eoger J. Eossiter, 
head of the department of biochemistry, University of Western On- 
tario, London, Canada. 
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actors were treated (table 2). Of the 2,119 
not located, suspect report forms were sent on 
1,532, after the crop season was over. Infor- 
mation on the suspect was transmitted on the 
recently instituted multilingual form developed 
bj" the Pan American Sanitary Bureau and noAV 
available for use by all nations of the Americas 
in the international reporting of venereal dis- 
ease contacts and suspects. This form, sent to 
the hlexican state health department of jui'is- 
diction, advised in Spanish that the person 
named had been tested in the United States, 
that the result of this test was positive, and 
that he had returned to Mexico before diagnosis 
could be made and treatment instituted. 

This comjdeted our work on the 9,240 braceros 
whose blood tests were positive. Its overall ef- 
ficiency was 71 percent, even without accounting 
for the men who might subsequently have been 
located in Mexico. This is a pretty fair degi'ee 
of case-finding efiiciency for any group of syphi- 
lis suspects, but is phenomenal in relation to so 
highly mobile a foreign language group. 

As has been indicated earlier, we reported to 
Mexico a total of 7,004 women who were marital 
partners of braceros with a positive test for 
syphilis. The reports on these wives were also 
sent on the Pan American Sanitary Bureau 
form. Each of these, too, carried an individual 
communication in Spanish advising the recipi- 
ent health department that the pei-son named in 
the form was a familial contact of a seriologi- 
cally positive Mexican worker currently in the 
United States. It further requested that the 
Public Health Service be notified as to the re- 
sults of investigation. 

Relatively few replies were received indicat- 
ing what action had been taken (table 3) . This 
is not particularly surprising. In the first place, 
our experience in the United States indicates 
that there is a curious reluctance on the part of 
several State health departments to report a dis- 
position on a contact report received from out 
of State. Since reporting to another country 
involves the mental bridging of an even larger 
o-ap, wo can readily appreciate how much good 
case finding may have been accomplished 
through the use of these forms without our ob- 
taining disposition reports. 

We were also aware that a number of the 
addresses of wives which we used were incorrect 


Table 4. Costs of blood testing, foKowgp 
and treatment, and contact investigolian of 
115,506 Mexican agricultural loborers and 
their marital contacts 


.\ctivity 

Total 

Uuil 

El 

Paso 

; coat 

n 

CViuro 

Blood testing i 




Personnel 

.241 

■ . 26S 

. 270 

Salaries 

. 147 

. lOS 

. ISO 

Travel 

. OIS 

. 017 

.010 

Per diem 

. 076 

.081 

.070 

Laboratory 

. 223 

.231 

.215 

Other 

. 099 

.008 

.102 

Followup and treat- 




ment-5 

3. 393 

C. 243 

1. U2 

Salaries 



. all) 

Travel 



. 120 

Per dietn. 



. 232 

Drugs 



. 574 

Contact investigation: 





. 104 




2. S65 . 



Per case brought to 



treatment 

23.414 . 




* Per person tested. 

■ Per person treated, 

3 Itemization of followup and treatment costs not 
available for El Paso. 

or insufficient. Even though these addresses 
may be of great importance to the workers in 
the case of illness or death ; poor communica- 
tions, poor understanding, and possibly otiier 
factors work against their accuracy. 

Finally, the Pan American Sanitary Bureau 
form and the contact investigation procedure is 
relutivel}" new to many Mexitum health dei«rt- 
ments, i^articularly those of the rural areas from 
which most of the braceros come. 

In spite of the low rate of return on disposi- 
tion, it is of interest that almost a fifth of (he 
cases reported as having been examined were 
brought or returned to treatment, indicating tiie 
relatively rich ejjidemiological vein which this 
reporting method makes available. If 17..) pot- 
cent of all the wife suspects were iii need of 
treatment, the iuformatiou contained in tiie 
7,004 suspect reports might Jiave led to the treat- 
ment of some 130 women with syphilis in 
Mexico. 

ilany desirable public health program.-> are 
relatively or absolutely impractical hecaii-e of 
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Samples taken in 1955 indicate that most atmospheric particles likely 
to reach the lungs had a radioactivity of less than 5 nixc., but the 
radioactivity of single particles was as high as 500 nfic. The average 
concentration of beta activity was about 5 ixixc. per cubic meter of air . 


Radioactive Particles in the Atmosphere 
at Cineinnati, Ohio 

R. LOUIS BRADSHAW, M.S.E.E., and LLOYD R. SETTER, Ph.D. 


T he EADIOACTIVITY of air particles 
in samples collected in 20 to 30 mimici- 
palities in the National Air Sampling Network, 
established in 1953, indicated a thousandfold 
or more increase in beta radioactivity immedi- 
ately following known tests of nuclear weap- 
ons. It was suspected that substantial 
amounts of the total radioactivity might be as- 
sociated with discrete particles which might 
find their way into the respiratory tract of 
man. To determine the distribution of radio- 
activity in atmospheric particulate matter, a 
study was made of air samples collected at the 
Eobert A. Taft Sanitary Engineering Center, 
Cincinnati, Ohio, during the winter and spring 
of 1955. 

Sampling Apparatus 

The particles in air samples were separated 
into primary and secondary fractions by a cy- 
clone separator (A) in series with a filter (fig. 
1). An air sampling rate of approximately 
40 cubic feet i)er minute was selected, since at 

Mr. Bradshaw, presently assigned to the Oak Ridge 
National Laboratory, Oak Ridge, Tenn., was for- 
merly ivilh the Robert A. Taft Sanitary Engineering 
Center of the Public Health Service, Cincinnati, 
Ohio. Dr. Setter is chemist in charge, radiological 
investigations, at the Center. 


this flow the unit has an efficiency versus par- 
ticle-size curve comparable to that of the upper 
respiratory system in man {- 1 , 2 ). 

A nosepiece on the intake of the cyclone sep- 
arator provided a face velocity of 25 liters per 
minute per square centimeter, which approxi- 
mates the nasal air velocity of a man at work. 
Particles passing through the sei^arator were 
caught on the glass fiber filter. These, consti- 
tuting the secondary fraction, are the particles 
that might penetrate to the alveoli in actual 
breathing. They were deposited on an effec- 
tive filter area of 63 square inches. 

Procedure 

The sampler was placed on the roof terrace 
off tlie east side of the auditorium of the Sani- 
tary Engineering Center, approximately three 
stories above the ground. The sampling rate 
was adjusted by a bleeder valve on the high- 
volume blower (capacity of 60-80 cubic feet per 
minute) to 40.5 cubic feet i^er minute at the 
beginning of each sampling period. The sam- 
pling rate at 24 houi-s was rarely more than 10 
percent below the initial rate. The average of 
the initial and final rates was taken for flow 
calculation. 

Two samples were collected Februai-y 16-18, 
1955, before the first United States test of nu- 
clear weapons that month. From February 
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This is the Way We Brush — 

Toothbrushes were given 70 students in the small, 
4-room school in Espilola, near Babol, Iran, with 
instruction in oral hygiene. The school, completed 
last year with point 4 assistance and staffed by two 
young, enthusiastic teachers, is the first program 
demonstration of school health in the Caspian 
region. 

The children have been iveighed and measured 
and tested for hearing and vision. The doctor of the 
Babol Health Center gave them physical examina- 
tions. We hope to make arrangements with private 
physicians and the Ministry of Health Hospital in 
Babol to correct the children’s serious physical de- 
fects. The sanitation division is setting up hand- 
washing facilities at the school. 

— Glen W. McDonald, M.D., M.P.H,, chief. Public 

Health Division, U. S. Operations Mission, Iran. 

Bandit Attack 

Ethiopian bandits attacked one of our drilling 
supervisors, Robert House, between Jigjiga and Dik. 
Shot in the back and twice in the face, he miracu- 
lously escaped death. He was evacuated from Jigjiga 
to Addis Ababa, to Asmara, Eritrea, to Bahrein in 
the Persian Gulf, to Germany, and finally to the 
United States, where he is recovering. 

— A. C. Curtis, M.D., chief. Health and Sanitation 

Division, V. S. Operations Mission, Ethiopia. 

Wan Phra Is Cleanup Day 

Every “wan phra” is cleanup day in Panasnikom, 
Thailand. On the Buddhist ^veekly sabbath, the peo- 
ple clean tlieir houses, the space underneath tlieni, 
and their yards. The health committee roused inter- 
est in sanitation, and the resulting cleanup drive left 
the village spotless. Flowers and vegetables are 
planted in areas previously overgrown uith weeds 
or cluttered with refuse. 


Once Panasnikom’s only sburce of drinking w jkt 
during the dry season was a hole in the ground. Tiie 
people walked down to the hole on rude planks a.nil 
scooped up the muddy water at tlie bottom. .Now 
they are building a water catch basin with shallow 
wells at two corners. International Cooperation 
Administration supplied pumps for the wells, which 
will be a year-round source of protected water. 

The villagers themselves dug the wells and the 
catch basin, built the form for the well casings, and 
poured the casings and the slab. Sanitarians from 
Choiburi training center helped install the casings, 
slab, and pump. 

— Robert L. Zobel, M.D., chief. Public Health 
Division, U. S. Operations Mission, Thailand. 


Journey to Tobar Donoso 

Anti-yaws campaign workers traveled for 8 dots 
to reach the remote gold mining section of Tobar 
Donoso in northern Ecuador. Starting from the 
Colombian city of Tumace, they journeyed by rail- 
road, boat, and pack animal into the Andes. Ail 
yaws cases and contacts in the isolated area wore 
treated. 

— ^James D. Caldwell, chief, health, ivclfare and 
housing field party, U. S. Operations Mission, 
Ecuador. 


A Hut for the Zo 

As a consequence of our classes in midwifery, tiie 
paramount chief in tlie small Liberian village we 
visited had built a hut where his wife, the iiead Zo, 
performs deliveries. In this and otlier villages the 
Gbarnga rural health unit holds classes for 135 mid- 
wives, or Zos. The classes concentrate on clean- 
liness, care of the umbilical cord, and recognition of 
abnormalities requiring medical attention. 

In Sanniquellie we had a chance to compare our 
classes for mid^vives with the somewiiat different 
system used by the hospital superintendent, a Li- 
berian nurse w-ho is English-trained. Tiic?e Zos 
leave their familits and villages and come to t/m San- 
niquellie hospital for 1-1 or 15 months of t-vperk-m c. 
E.xcept for housing, the niidv%i\es provide for all 
their o»vn needs. 

WouTllI.NCTO.v, adviser. Public Health .Surs- 

ini', U. S. Operations Mission, Liberia. 
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A calibration of the optical dezisity developed 
oil X-ray him from exposure to fission-product 
particles was made by using an isolated radio- 
active particle in the sample collected April 5, 
19oo. This particle of measured beta activity 
was used in a series of 8 exposures ranging from 
5 minutes to 19 hours and in distance of particle 
to emulsion from 40 to 500 microns. The den- 
sity (transmission) xirofile of a particle auto- 
radiograph was determined with the aid of a 
mierophotomcter which viewed a film area 46 
microns in diameter by means of magnification 
(1: 10) and an aperture mask on the photocell. 

Photometer readings were taken iirogres- 
sively from the center of the irradiated area out- 
ward until the density faded into background 
fog. From these readings the radiation ex- 
posures at the points of measurement were 
calculated (tf) and used to equate the total radi- 
ation exposiu'e received by the film. Since the 
radioactivity and length of exposure were 
known, a proportionality constant could then 
be calculated for each of the eight calibration 
exposures. The average of the eight propor- 
tionality constants was used to calculate the 


radioactivity of air jiarticulates from their auto- 
radiographs. Tlie calculated activity of a radio- 
active particle was tlien extrapolated from de- 
cay data to the activity at the midpoint of the 
collection time. 

Autoradiographs of the more active particles, 
those which had an activity at mid-collection 
time greater than about 5 micromicrocuries 
(fi/jiC.) , were measured in this manner. 

The minimum detectable activity by auto- 
radiographic technique varies roughly as the 
square of the distance between the particle and 
the film emulsion. For a particle exposed for 24 
hours and spaced 100 microns from the emul- 
sion, the minimum detectable activity was 
estimated to be rouglily 1 gjuc. All particles 
having an estimated radioactivity of less than 
5 fi/ic. were coimted under a low-power micro- 
scope, and each was assumed to have an average 
activity of 2.3 /i/ic. 

Gross Beta Activity 

The gross beta radioactivity of particulate 
matter in each air sample is shown in figure 


Figure 2 . Gross beta activity of atmospheric particulates, Cincinnati, 1955. 
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Figure 7, Air sampler used in Cincinnati study of atmospheric radioactivity, 7955. 


19 through April 9 and again from May 5 
through May 12, sampling was continuous ex- 
cept for changing filters and emptying the cy- 
clone separator. Samples were collected daily 
(20-28 hours) except for one 3-hour sample, 
four 2-day samples, and one 3-day sample (in- 
dicated by tlie width of the bar graphs in fig. 
2 ). 

After each collection the dust in the cyclone 
separator was removed with 100 ml. each of 
distilled wash and rinse water. Ten percent 
(20 ml. of the combhied wash and rinse water) 
was filtered tlirough a cellulose acetate mem- 
brane filter (^) for counting and autoradio- 
graphing the samples collected through JIarch 
22 and the sample collected on April 3, The 
filtrate, containing the soluble activity from the 
primary fi’action, was evaporated to djwness in 
an aluminum dish (2 inches in diameter) and 
similarly counted in an internal countei-. 
Twenty -milliliter aliquots of the primary frac- 
tion of all other samples were evaporated in 
dishes without filtration and counted, but no 
autoradiographs were made. Eepeat counts of 
some samples were made to establish radio- 
active decay rates. 

For assay of the secondary fraction, a 1%- 


inch diameter circle (Y 23 of fho total filter area) 
was punched from the center of the glass fiber 
filter, counted in an internal proportional 
counter, and used for autoradiography. 

The samples were held at least i and usually 
16 or more Jrours after collection to permit decay 
of radon daughter activity (Ti/-=3S miimtco) 
before the beta-gamma mixed fission product 
activity was counted in an internal gas-llow pro- 
portional counter having an efficiency of aO 
percent (S~5). Tiie measured activity of a 
sample was corrected for decay to the inid})oi!it 
of the collection time from decay data or by the 
application of the exponential decay factor of 
— 1.2 for fission-product activity formed on the 
most probable test date. 

One to four days after collection, six mem- 
brane or glass-fiber filter samples were glued 
face up oil a 3- x T-inch sheet of paper, 'lim 
sheet was then inverted on toj) of the emulsion of 
an X-r.ay film (f7). -L .-jpou^e rubber jiad 
mounted on a a- .x 7-inch piece of jilywood 
was placed on the inverted paper ami weighted 
witli a 10-lb. bride. TJie film wa.> n.-.ually c.v- 
po^ed for 20 to 2S lioiirs bcfoie develojmient for 
normal contra.^-t with .-jlandawl X-ray chemical.', 
according to the manufactnrei-’f, direction.'. 


P«WiV l/rahli Kep(>r(« 







PERCENT RADIOACTIVITY RECOVERED 


Figure 4. Radioactivily of particles as measured by autoradiographs, Cincinnati, 1955 



SAMPLE COLLECTION DATE 


as many radioactive particles appeared on the 
3-day autoradiographs as on the corresponding 
24-hour film exposures. Thus, prolonged film, 
exposure reveals a preponderance of particles 
with less than 1 /^nc. of activity. It will be, 
shown (fig. 4 and the table) that a large per-, 
centage of the total beta activity is not ac-- 
counted for by the autoradiographic technique. 
It is likely that an appreciable part of the low-, 
level activity from discrete particles merely 
increases the background fog of a 24-hour film 
exposure. 

The particle with an estimated I'adioactivity 
of 1,700 HIJ.C. was found in 10 percent of the 
primary fraction of the 24-houv sample coh 
lected at noon April 5. Subsequent autoradio- 


graphs of the entire irrimai’y sample did not 
reveal any more particles of activity exceeding 
500 iijjLC. The IjIGO-ziftc. particle was isolated 
from the mass of nonradioactive particles in 
the sample. It was a reddish, semitransparent, 
nearly spherical particle having a diameter of 
7.5 microns. Its decay and absorption data 
were characteristic of S-day-old mixed fission 
product. 

Distribution and Frequency 

On the basis of estimates obtained either 
photometrically or by microscopic examination, 
the particles were grouped into five ranges of 
beta activity. The irercentage distribution of 
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2. (Gross beta activity is counted at an effi- 
ciency of 50 percent and includes gamma ac- 
tivity which is counted at an efficiency of 1 to 
3 percent.) The lower level of beta activity 
found in 5 daily samples collected February 19 
or later and the 2 collections made a few days 
before that date (not show in the chart) 
ranged from 0.3 to 1 /a/iC. per cubic meter (1 
f4ftc./m.^=10"^* fiC./ml.). The remaining 44 
samples had an activity between 1 and 30 fi/ic. 
per cubic meter. Eight samples had an activity 
exceeding 10 /ific. per cubic meter. The average 
activity of all samples was approximately 5 
/x/^c. per cubic meter. 

The highest levels of activity observed in this 
study appeared 2 to 4 days following the re- 
ported detonation of nuclear devices in Nevada. 
Decay data of the air particulate samples and 
some rain samples were used to identify the 
radioactivity with specific nuclear weapons 
tests, as shown in figure 2. 

The beta activity of particles in the primai-y 
fraction ranged from 0.08 to 17 per cubic 
meter, with an average of 1.7. The minimum 
value was found in the sample collected Febru- 
ary 17. The activity of this sample had a half- 
life of several months. The maximum activity 
of a single particle was 1,700 fi/xe., found in the 
April 5 sample. This was the particle used 
for calibrating the autoradiograpliic technique. 

Of the average activity of 6 fific. per cubic 
meter in air particulates, an average of 1.7 /z/ic., 
or 34 percent of the total, was found in the 
primary fraction. Based on 28 samples avail- 
able for comparison, from 1 to 41 percent, or 
an average of 16 percent, of the activity in the 
primai'y fraction was dissolved in the water 
used to remove the particles from tire cyclone 
separator. 

Autoradiographic Assay 

Both the primary and secondary fractions 
of most of the samples collected from Febru- 
ary 21 through March 19 and the sample col- 
lected on April 3 were autorad iogi-aphed after 
separating the water-soluble activity in the 
primary fraction. The antoradiograplis re- 
vealed 106 active particles which Nvere measured 
by photometry and 2,084 particles detected by 
microscopic examination. 


The number of radioactive particles of vari- 
able beta activity represented an extremely 
small percentage of the total particles in tlie 
ail-, but, considering that a single person inhales 
15 to 20 cubic meters of air daily, the particle 
radioactivity may have health significance. 
The variation in the number of radioactive 
particles in the 28 samples assayed by the 
autoradiographic technique is presented in 
figure 3. Excluding the samples of February 
23 and March 1, for which only the jirimary 
fraction particles are given, the bar grapli 
shows that all but 5 of 26 samples contained 
more than 1 radioactive particle per 10 cubic 
meters. In 5 samples tliere were from 16 to 
82 radioactive particles per 10 cubic meters, as 
compared with a 26-sample average of 6.7 and 
a median of 4. 

The beta activity of these particles ranged 
from an estimated minimum of 1 g/iC. for de- 
tection by a 24-hour film exposure up to 1,700 
fific. for the most active particle. Three-day 
film exposures were also made on the samples 
collected February 21 and 22. About 3 times 


Figure 3. Frequency of radioactive particles, 
Cincinnati, 1955. 
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man. The rest would penetrate into the alveoli 
of the lungs. Presumably 50 percent might 
lodge ill lung tissue for a variable time. Most 
of the particles in this secondary fraction had 
an activity of less than 5 fific. per particle. 

Some of the particles found in the primary 
fraction, however, might reach lung tissue. 
Some of these particles had much higher radio- 
activity than the secondary fraction particles. 
One particle with an activity of 1,700 /i^tc. had 
a diameter of 7.5 microns. Its size was such 
that if the particle Avere inhaled it Avould have 
a finite chance of reaching the alveoli. Once 
there, the particle would probably remain to 
cause considerable radiation damage to local 
lung tissue. When inhaled the smaller particles 
are more likely to reach lung tissue, but they 
may be eliminated by several mechanisms 
{S-ll). 

Summary 

Radioactive particles found in air samples 
collected in Cincinnati folloiving nuclear deto- 
nations in Nevada were separated into two 
size-fi-actions representative of particles re- 
tained by the upper and the lower respiratory 
system of man. Air sampling was continuous 
from mid-February until early April and again 
for 1 week in May 1955. 

IMeasurements by autoradiographs and gross 
internal pi-oportional counting indicated that: 

1. The maximum, minimum, and average 
concentrations of beta activity in 47 samples 
collected between February 16 and April 9 and 
4 samples collected betAveen Jlay 5 and ilay 12 
were 30, 0.35, and 5 /i/xc. per cubic meter of air, 
respectively. For comparison, the maximum 
permissible level for unknoAvn radioisotopes be- 
yond the control area is 1,000 ju/ic. per cubic 
meter of air. 

2. The average number of radioactive par- 
ticles per 10 cubic meters of air was 6.7 in 26 
samples collected betAA’een February 21 and 
March 19 and on April 3. The Aveighted aA'er- 
age beta activity of these samples was 37 /i/tc. 
per 100 cubic meters of air. One samijle con- 
tained as many as SO radioactiA^e particles and 
a beta activity of 300 (i/ic. in 10 cubic meters of 
air. 

3. The more radioactive particles Avere col- 


lected by a cyclone separator, Avhich simulates 
capture of particles by the nasal passages and 
bronchial tubes. Generally these particles 
Avould be rapidly eliminated from the human 
system. In roughly half of the samples tested, 
these particles had a gross beta activity of 25 to 
500 /xjuc. and one isolated particle of 7.5 micron 
diameter had an activity of 1,700 /x/iC. 

4. The activity of particles caught on the 
filter, representing material wliich Avould pen- 
etrate to the lung alveoli, Avas usually less than 
5 jLt/iC. and did not exceed 25 /x/xc. per particle. 

EQUIPMENT REFERENCES 

(.1) Aerotec tube, design 2, Thermix Corp., Neiv York, 

N. Y. 

(B) jMillipore filter, type IIA, Millipore Filter Corp., 
AA'atertowu, Mass. 

(0) Blue Brand X-ray film, Eastman Kodak Co., 
Bochcster, N. Y. 
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activity in each fraction and in each radio- 
activity range as related to the total radioactiv- 
ity of each daily sample is shown in figure 4. 
Particles containing 125-500 jinc. were foimd 
only in the primary fraction of five samples. 
It is estimated that 10 to 37 percent of the total 
activity of these 5 individual samples resided in 
the “hot” particles. The samples collected 
Slarch 8 and 9 each had particles with activities 
of 25 to 125 fi/jiC., which accounted for 20-25 
percent of their radioactivity and Avere recov- 
ered from the primary fraction. A consider- 
able portion of particles in the primary frac- 
tion also had a radioacthdty of 1 to 25 ftfic. 

The activity of particles in the secondary 
fraction was usually less than 5 /xtic. per parti- 
cle, but 6 samples had secondaiy-fraction parti- 
cles having an activity of 5 to 25 /k/xc. Figure 4 
shows that at most only 61 percent of the total 
radioactivity of a sample was observed by the 
autoradiographic technique. This may be ex- 
plained as follows : (a) the secondary fraction 
of three samples Avas not autoradiographed; 
(&) particles having an activity of less than 
about 1 fxfic. contributed only background fog to 
the X-ray films and this activity could not be 
measured ; (c) the assumed average activity of 


Occurrence of particles of given radioactivity, 
Cincinnati, 1955 


Particle 

actiMty 

Primary fraction 

Secondary fraction 

range, ;; mc. 

Maximum 

.-Aa erage 

Maximum 

.V\ erage 


Number of radio.icti\e particlcb per 10 
cubic meter-, of air 

1-5 

S 35 

1 17 

73 5 

5 2 

5-25.- 

38 

12 

' 1 5 

1 16 

25-125 

13 

025 

0 

_ 

125-500 

13 

015 

0 

_ 

1,700 

' 06 


0 

-- 


Perceiit.ige of fraction r,uiio.ictnit% m 
di-crete p.irtick--- 

1-500 - 

1 

S9 j 

1 

57 i 

51 i 

2.5 


1 One partitle in 10 perti ill of ' uiiple h.ul .v di.inuur 
of 7 5 niieroii^ anti .in ,icti\it% of i>'00 

2BiM'(i on .iutor.idio^raphie ttclniKine implo>ing 
21-honr film expo-ure .ind, ni tfie t.i-e of the pnm iri 
fraction. Us '■olubic .ictivitv iihicli v.inid from I H 
or in I' wagf of lb percent ot tin- tot .1 pnni.irv actniU 


2.3 ^/tc. for particles having an activity of 1-5 
/i/ic. each may be an underestimate; and {d) 
the autoradiogcaphic tecimique is at best a 
rough estimate of particle radioactivity. 

The results are fm-ther simunarized in tlio 
table to shoAv the frequency of occunence of 
radioactive particles in the atmospheie tested. 
The most radioactive particle found (1,700 
/i/ic.) had a diameter of only 7.5 microns. It 
appeared in the piumary fraction and theoieti- 
cally would occur at a frequency of 6 pa i tides 
per 1,000 cubic meters of air, Avheieas a maxi- 
mmn of 13 and an ax^erage of 1.5 pai tides 
having an activity of 125-500 ppc, Avoiild occur 
per 1,000 cubic meters of air. The gieat pie- 
ponderance of radioactive particles aa eie found 
to have low activity levels of 1-5 ppc.; they 
Avere much more abundant in the secondaiv 
fraction. There Avere no particles in the second- 
ary fraction which had an actiAuty exceeding 
25 fifiC. 

Of the radioactivity in each fraction an aver- 
age of 57 percent was accounted for by auto- 
radiography in the primary fraction, and an 
average of 23 percent was accounted for b^ 
autoradiograjjhy in tlie secondary fraction. 
Consideruig the radioactivitj' of both fractions, 
a maximum of 61, a minimum of 9, and .m 
avex’age of 36 percent of the total radioactivity 
Avas accountable by the autoradiogiiq)Iii<2 
tecimique. 


Discussion 

The maximum concentiation of gioss bct.i 
acthuty of 30 n/iC. per cubic meter of air in the 
samples collected in this study uas far belou 
the 1,000 utic. per cubic meter of air lifted b} 
the National Committee on Il.idiation Piotec- 
tion and Measurement as the pioiisional level 
for “permissible coiicenf ration of iinkuonu 
mixtuies of radioibotope, m tlie .ui . . beiond 
the aieas that are under the contiol of tlie ni- 
stallation lespoiibible for the coniamin Uion.'' 
This value set by the tommittee is l.elie\i-d "to 
be bafe for exiiosme to any of da- i-nhoi-otope- 
for periods of .i fe"' luoiithb t ~) . 

tbout one-tbud of the total ladma. tiv iiv of 
the <iir p-utieulates collected m Cum mu iti, ili.it 
found in the pinii.uy ft.Mttoii. «ould j.ioi,.,!,h 
lio letaiued iu the u[iper u-pu Urn y -tern m 
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Diphtheria in the United States in 1956 

HELEN A. MOORE, M.D. 


D uring tlie autumn of 1955 and the early 
winter of 1955-56, diphtheria occurred in 
the Nation with a frequency not witnessed for 
a number of years. Fear of a definite resur- 
gence was aroused when outbreaks occurred in 
areas wliich had been almost entirely free of 
the disease for extended periods. The particu- 
larly high incidence of the disease in the south- 
eastern States has been described in a previous 
report {1) prepared at the close of 1955. It is 
the purpose of this paper briefly to sunnnarize 
the United States diphtheria experience in 
1956. 

Data on the occurrence of diphtheria cases 
and deaths were obtained primarily from publi- 
cations of the Public Health Service’s National 
Office of Vital Statistics, Morbidity and Mor- 
tality y^leelily Reports and their aimual supple- 
ments and Vital Statistics of the United States. 
More detailed information was obtained from 
current conununicable disease reports prepared 
by States for internal use and from the annual 
communicable disease statistics published by 
most States. Additional details were collected 
by personnel of the Communicable Disease Cen- 
ter in connection with field assignments which 
dealt directly or indirectly with diphtheria. 
The assembling and review of such data are 
continuing functions of the Surveillance Sec- 
tion of the Center. 

The occurrence of diphtheria in 1955 and 
1956, by weeks, is given in figure 1, and the 
States contributing heavily to the weekly peaks 
are also indicated. During the first half of 
1956 diphtheria incidence continued to be rela- 
tively high and was above that of the preceding 

Dr. Moore is chief of the Diphtheria Unit, Surveil- 
lance Section, Communicable Disease Center, Public 
Health Service, Atlanta, Ga. 


year in about two-thirds of all weeks. Follow- 
ing the seasonal low, however, the expected pat- 
tern of early increase of diphtheria cases in the 
southern States did not develop to the usual 
extent. Iircidence remained well below that of 
1955 throughout the fall and -winter, and at the 
close of the year 1,581 cases had been tentatively 
reported, compared with 2,039 cases in 1955. 
Data for 1956 in figures 2 and 3 and table 1 
are also preliminary. Although final figures 
for 1956 are now available, they do not alter 
the pattern or change the conclusions since they 
change the total by less than 1 percent. 

This 22 percent decrease in the incidence of 
diphtheria restores somewhat the trend of the 
last decade. After the last increase in reported 
diphtheria in 1945 there was a fairly steady de- 
cline at about 25 percent per year until 1953. 
In this year the decrease was only 20 percent. 
In 1954 it was 13 percent and in 1955 only 3 
percent. The small drop in cases for the calen- 
dar year does not give as clear a picture as the 
statistics for the disease years. For the disease 
season of 1955-56, there was actually a 12 per- 
cent increase over the disease year 1954-55. The 
decline in cases in the calendar year of 1956 was 
due almost entirely to decreases in the last half 
of the year and in the southeastern States. 

In figure 2 and table 1, diphtheria morbidity 
rates are shown by standard geographic divi- 
sions and by States for 1949-56. The areas 
showing the greatest decline in 1956 were the 
South Atlantic and East South Central States. 
Small decreases, or essentially no change, oc- 
curred in all other divisions except the East 
North Central and the Mountain States, which 
showed mcreases of 0.6 cases per 100,000 
population. 

The increased rate in the East North Central 
division is almost entirely due to increases in 
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T., and Bell, P. ; The elimination of radio- 
active barium sulfate particles from the lung. 

A. M. A. Arch. Indust Health IS: ITO, Feb- 
ruary 1956. 

[ 10 ) Scott, K. G., Axelrod, D,, Crowley, J., and Ham- 
ilton, J. G. : Deposition and fate of plutonium. 
Uranium and their fission products inhaled as 


aerosols by rats and man. Arch. Path. IS: 
31 (1949). 

(II) Stochinger, H. E., Steadman, L. T., Wilsoa, H. 

B. , Sylvester, C. E., Dzinba, S., and LaBelle, 

C. TV. : Lobar deposition and retention of in- 
haled insoluble particulates. A. II. A. .Vrch. 
Indust. Hyg. 4 : 346 (1951) . 


Regional Medical Directors Reassigned 

The Public Health Service has announced a series of changes among 
medical directors assigned to the regional offices of the Department of 
Health, Education, and Welfare. The changes will become effective 
July 1, 1958. 

Dr, Francis J. Weber, medical director of Kegion 8, with head- 
quarters in Denver, Colo., has been appointed chief of the Service’s 
newly created Division of Radiological Healtli in Washington, D. C. 

Dr. Michael Pescor, present medical director of Region 7, with 
headquarters in Dallas, Tex., will become medical director of the Den- 
ver office. 

Dr. Richard Boyd, now medical director of Regions 1 and 2, sta- 
tioned in New York City, will assume the same position in the Dallas 
office. 

Dr. Harald hi. Graning, medical director of Region 5, in Chicago, 
will move into the NeAV York City position. 

Dr. Arthur B. Price, at present on loan from the Public Healtli 
Service to the Bureau of Old-Age and Sm-vivors Insurance, Social 
Security Achninistration in Baltimore, will become the medical direc- 
tor of the Chicago office. 

The medical directors of other I’egions are: Dr. Eugene GiUis, 
Region 3, Chai'Iottesville, Va.; Dr. Will H. xVufi'anc, Region I, At- 
lanta, Ga.; Dr. Lewis H. Hoyle, Region 5, Kansas City, Mo.; and Dr. 
Charles F. Blankenship, Region 9, San Francisco. 

The medical directore in the regional offices direct Public Health 
Service programs of gi’ants and technical assistance and other rela- 
tionships with the States and Territories that comprise each region. 
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the States of Michigan and Indiana (fig. 3 and 
table 1). The rise in the Mountain States is 
attributable to an increase of 4 cases per 
100,000 population in the reported incidence of 
diphtheria in ISfew Mexico. 

The prommence of the southern States in the 
pei-sistent i-eporting of diphtheria is not greatly 
changed. In 1955, 74 percent of the Nation’s 
cases were reported from the three southern 
divisions. In 1956, only 57 percent of the total 
occurred in this area but, again, this change 
only restores a previous relationship Avhich was 
exaggerated in 1955. 

Brief descriptions of diphtheria experience 
from localities (counties) reporting 10 or more 
diphtheria cases in 1956 are found in table 2. 
A county rate of 20 per 100,000 is used as a 
demarcation so that such local rates occurring 
in 1956 may be compared with those of 1955, as 
previously reported (i). In 1955, 19 localities 
had rates of 20 per 100,000 or higher. In 1956, 
only 9 localities reported cases at this or a 
higher rate. 

A distinct localization of these sharp disease 


episodes to the area east of the Mississippi Kiver 
and south of the Ohio Eiver was noted in 1055. 
Fourteen of the 19 outbreaks occurred in this 
area. In 1956, only three episodes occurred in 


Figure 2. Reported diphtheria cases per 100,000 
population, by major geographic divisions of 
the United States, 1949-56. 



Figure 1 . Reported diphtheria cases in the United States, by week of report, 1 955 and 1 956. 
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Figure 3. Reported diphtheria cases per 100,000 population, United States, 1 955 and 1 956, 
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the States of Michigan and Indiana (fig. 3 and 
table 1). The rise in the Mountain States is 
attributable to an increase of i cases per 
100,000 population in the reported incidence of 
diphtheria in ISTew Mexico. 

The prominence of the southern States in the 
persistent reporting of diphtheria is not greatly 
changed. In 1955, 14 percent of the Nation’s 
cases were reported from the thi’ee southei-n 
divisions. In 1956, only 57 percent of the total 
occurred in this area but, again, this change 
only restores a previous relationship which was 
exaggerated in 1955. 

Brief descriptions of diphtheria experience 
from localities (counties) reporting 10 or more 
diphtheria cases in 1956 are found m table 2. 
A county rate of 20 per 100,000 is used as a 
demarcation so that such local rates occurring 
in 1956 may be compai’ed with those of 1955, as 
previously reported (7). In 1955, 19 localities 
had rates of 20 per 100,000 or higher. In 1956, 
only 9 localities reported cases at this or a 
higher rate. 

A distinct localization of these shai-p disease 


Figure 1 . Reported diphtheria cases in the United States, by week of report, 1 955 and 1 956. 



episodes to the area east of the Mississippi River 
and south of the Ohio Eiver was noted in 1955. 
Fourteen of the 19 outbreaks occurred in tliis 
area. In 1956, only tliree episodes occurred in 


Figure 2, Reported diphtheria cases per 100,000 
population, by major geographic divisions of 
the United States, 1949-56. 
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•able 2. Counties reporting 10 or more diphtheria cases per 100,000 population, United States, 1956 


Comity Cases Rate 


Remarks 


Over 20 cases ‘ 

February-April Indiana 


La Porte. 


klarch-April . 


Indiana Porter. 


Februar}^— .‘Ipril Oklahoma Pittsburgh^ — 

May— June Texas San Patrieio- 


October-November Alabama. Calhoun 

November— December New Mexico Chaves 

October and scattered South Carolina. . Charleston — 


Around the calendar Texas Hklalgo. 


Around the calendar Georgia Pickens 12 135. 5 


Under 30 cases ^ 

January-February 

February-March 

February-April 

May-June and scattered 
cases. 

May and November 

September-October and 
scattered cases. 
October-November and 
scattered cases. 
Ootober-December and 
1957. 


October-December and 
scattered cases. 
November 


Michigan Kalamazoo.. 

Minnesota Hcnneiiin — 

Michigan St. Clair 

California Los Angeles. 


New Jersey Mercer. 

Texas Nueces. 

Alabama Mobile. 

Michigan Wayne. 


Alabama Jefferson. 


Kansas Wyandotte - 


49 cases from nonoffleial reports. 
26 cases within Michigan City. 
23 cases in adjacent rural areas. 
Sharp increase from 0 cases in 
1955. 

12 cases from nonofficial reports. 
.\11 from rural area adjacent to 
Michigan City. Increase from 
0 cases in 1955. 

Increase from 8 cases in 1955. 

Increase from 2 cases in 1955; 6 
cases in 1954. Adjacent to 
Nueces County below. 

Increase from 1 case in 1955. 

Increase from 0 cases in 1955. 

Continuation of an episode which 
began in 1955. Decrease from 
99 cases in 1955. 

Continuation of an episode which 
began in 1955. No change in 
cases or rate. 

No case confirmed in the labora- 
tory, Very unusual distribution 
in time for area of low population 
density. 


November-December New Mexico Bernalillo. 


-4round the calendar . 
Around the calendar. 


Around the calendar. 
Around the calendar . 
Around the calendar . 
Aiound the calendar. 


Florida Flillsborough. 

Nebraska Douglas 


Florida Duval 

Texas Hm-ris 

Washington King 

New York New York.. 


8. 7 Increase from 1 case in 1955. 

1. 6 Essentially no change from 1955, 

19. 7 Increase from 5 cases in 1955, 

1. 0 Essentially no change from 1955. 

5. 2 Increase from 0 cases in 1955. 

12. 1 Sharp increase from 1 case in 1955. 
Reported 30 cases in 1954. 

4. 3 Decrease from 19 cases in 1955. 

7. 1 Sharp increase from 27 cases in 
1955. Two distinct areas of 
Detroit involved and 2 different 
types of organisms found. 

3. 2 Decrease from 51 cases in 1955. 

7. 3 9 cases from one school. Children 

were 67 percent Schick negative. 
Increase from 0 c.ases in 1955. 

10. 3 22 cases from nonofficial reports. 
21 cases from circumscribed area 
in city of Albuquerque. 

9. 6 Increase from 11 cases in 1955. 

7. 5 Continuation of an episode which 
began in 1955. Decrease from 
63 cases in 1955. 

5. 9 Decrease from 26 cases in 1955. 

2. 1 Essentially no change from 1955. 

1. 4 Decreiise from 19 cases in 1955. 

1. 1 Decrease from 31 cases in 1955. 


' Rates on census of 1950. 

SouncE: Statistics Section, Communicable Disease Center, Public Health Service. 

verely congested and housing is generally Onlj^ 15 persons were moderatel 3 ' or severely 

substandard. ill. There were four deaths. Cultures positive 

Of the 141 cases occurring during the out- for Oonjneiacteriunv diphthenae were obtained 

break period, 120, or 89 percent, were mild. from 101 of the 141 patients and from many 
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the same area. In table 2 it can be seen that 
one of these (Charleston County, S. C.) was a 
continuation of an outbreak which began in 
1955, and the current rate in Charleston 
County, while high, is a considerable decrease 
from 1955. One (Pickens County, Ga.) is 
of doubtful authenticity and one (Calhoun 
Coimty, Ala.) appears to be an actual sporadic 
outbreak beginning in 1956. 

The occurrence of 61 cases of diphtheria in 
and about Michigan City, Ind., was a particu- 
larly sharp derfiation from the recent experi- 
ence of the area. The same was true of the 
incidence in Chaves County and Bernalillo 
County (Albuquerque), K Mex. 

Other areas in which the incidence of 1956 
was unexpectedly high were Mercer County 


(Trenton), N. j.^ Wyandotte County (Kan.=as 
City), Kans., Hillsborough County (Tarai)a), 
Fla., and Nueces County, Tex., but probably 
the most marked departure from recent ti-eiuU 
occurred in the State of Michigan. Two comi- 
ties, Kalamazoo and St. Clair, experienced 
noteworthy increases in cases and in Wayne 
County (Detroit) an outbreak of considerable 
size took place. 

Within the city of Detroit 111 cases of diph- 
theria occurred during October, November, and 
December 1956, and a total of 167 cases were 
reported during the year. This was a ninefold 
increase over the median expectancy of the last 
7 years. One hundred of the cases originated 
in an area of six census tracts in the south- 
western section of the city. The area is se- 


Tafale 1. Geographic distribution of diphtheria in the United States, 1955 and 1956 



1956 


1955 

Geographic division 
and State 

Cases 

Rate pe 
100,000 

r Cases 
2 

‘ Rate per 
100,000 2 

Total., 

1.581 

0. 95 

1,984 

1.2 

New England. 

17 

2 

21 

V 2 

Maine 

0 

0 

0 

0 

New Hampshire... 

1 

. 2 

I 

. 2 

Vermont 

0 

0 

1 

0 

Massachusetts 

16 

. 3 

19 

. 4 

Rhode Island 

0 

0 

0 

0 

Connecticut 

0 

0 

0 

0 


67 

. 2 

54 

2 

New' York 

22 

. 1 

30 

. 2 

New' Jersey 

24 

. 4 

6 

. 1 

Pennsylvania 

21 

. 2 

IS 

. 2 

East North Central. .. 

341 

1.0 

136 

. 4 

Ohio 

21 

. 2 

43 

. 5 

Indiana 

92 

2. 1 

21 

. 5 

Illinois — 

10 

. 1 

10 

. 1 

Michigan 

216 

2. 9 

59 

. S 

Wisconsin 

2 

. 1 

3 

. 1 

West North Central- . 

137 

. 9 

218 

1. 5 

Minnesota 

27 

. 8 

54 

1. 7 

Iowa 

IS 

. 7 

19 

. 7 

Missouri 

14 

. 3 

17 

. 4 

North Dakota 

13 

2. 0 

2 

.3 

South Dakota 

12 

1. 7 

45 

0 . 6 

Nebraska 

34 

2. 4 

78 

5. 6 

Kansas, 

19 

. 9 

3 

. 1 

South Atlantic 

393 

I. 6 

662 

2. 8 1 

Delaware 

0 

0 

1 

. 3 

Maryland - — 



12 

. 4 . 

District of Co- 
lumbia 

1 

■ 1 1 

2 

2 i 

1 


Geographic division 
and State 


South Atlantic — Con, 

Virginia 

West Virginia 

North Carolina... 

South Carolina 

Georgia... 

Florida 

East South Centra!.. 

Kentucky 

Tennessee 

Alabama 

Mississippi 

West South Central.. 

Arkansas 

Louisiana 

Oklahoma 

Te.vas 

Mountain 

Montana 

Idaho - - 

Wyoming-. - 

Colorado 

New Mexico I 

.Arizona I 

Utah... j 

Nevada ' 

Pacific I 

\Va.shington ; 

Oregon I 

California j 


1956 


Cases V 


Rate per 

100,000 ■ 


1955 


Cases ’ 


Rate per 

100,000* 


32 

. 9 

45 

10 

. 5 

20 

69 

1. C 

ss 

94 

4. 0 

ISS 

83 

2 2 

210 

102 

2.7 

99 

212 

1. 8 

453 

17 

. 6 

49 

23 

. 7 

42 
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These stinging insects, nuisances as well as agricultural pests, can 
be controlled through intensive and extensive measures. 


The Imported Fire Ant 

F. G. FAVORITE, M.P.H. 


T he imported fire ant {Solenopsis 
saevissima richteri Forel) (T), of concern 
to agriculture in the southeastern United 
States, is also a public health nuisance. Its 
sting is almost as paiiiful as a honeybee’s and 
can cause an anaphylactoid reaction. 

These stinging ants, now reported in North 
Carolina, South Carolina, Georgia, Florida, 
Alabama, Mississippi, Arkansas, Tennessee, 
Louisiana, and Texas,were first introduced into 
the United States at iMobile, Ala., around 1920 
(fig. 1). Presumably the ants gained entry 
into the country as stowaways on vessels ar- 
riving from South America, the normal liabitat 
of this species {2) , 

The imported fire ant cannot and is not being 
ignored. To control it, the Federal Govern- 
ment has designated $2,400,000 in matching 
funds for States that suffer from hiiestations. 
Alabama has allocated $155,000; Georgia, 
$250,000; and bills for fimds liave been pre- 
sented in other State legislatures. Both in- 
tensive and extensive measures will be required 
to halt this insect short of its geographic re- 
production limit. 

The imported fire ant is not unlike many 
other ants in general appearance, but it differs 
considerablj^ in habits and microstructure. 
The fire ants are classed as medium sized. Tlie 
worker minors, females of immature colonies, 
average approximately i/g inch in length, 
whereas the worker majors, females, usually 
sterile, of mature colonies, average % inch. 

Captain Favorite, MSC, U. S. Army, is chief of the 
Entomology Section, 3d Army Medical Laboratory, 
F on McPherson, Ga. 


The basic color varies by geographic location 
from rust red to dark brown. 

Identification of the imported fire ant is de- 
pendent upon careful examination to separate 
it from closely related species of the genus 
Solenopsis. The major form of S. geniinata, 
the tropical fire ant, has an extremely large 
head out of proportion to the rest of the body 
and mandibles usually without teeth. Its an- 
tennal scape (the first segment of the anteima) 
reaches only one-half to two-thirds the distance 
to the posterior margin of the head. In the 
major form of S. oiyloni, the southern fire ant, 
the mandible usually has three teeth and its an- 
temial scape does not extend beyond two-thirds 
the distance to the posterior margin of the head. 

The major fonn of S. saevissima richteri, the 
imported fire ant, normally has four mandibular 
teeth, and its antennal scape extends two-thirds 
or moi’e the distance to the posterior margin of 
the head (fig. 2). 

Biology 

The imported fire ant’s nest, or mound, also 
identifies it, for these ants do not build an ele- 
vated mound with the central entrance com- 
mon to many other species. Fire ant mounds 
vary in construction to suit the environment. 
When the colony is free to develop without in- 
terference, the mound grows to a height of 18 
to 24 inches with a basal diameter of appi-oxi- 
mately 24 inches. The active mound becomes 
hard in texture after alternate wetting and bak- 
ing from exposure. The hardened moimds have 
caused damage to farming equipment (S, 4). 

When colonies develop in lawns where they 
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curriers. Two types of organisms were fomid 
and tlie two strains were greatly different in 
toxogenicity (virulence) . 

There had not been what could be construed 
as serious neglect of immunization in the area 
of the outbreak, although the immunization 
levels were not as Mgh as in some other areas of 
the city. Some contiguous census tracts with 
the same, or lower, inmrunization rates were not 
affected by the outbreak. Again, it was dem- 
onstrated that diphtheria can occur in outbreak 
proportions in places where the immunization 
levels are at or above those currently thought to 
be “adequate.” 

Summary 

1. An increase in reported diphtheria during 
the disease year of 1955-56 is noted. During 
the first half of the disease year of 1956-57, in- 
cluding the seasonal peak, weeldy incidence was 
well below that iir the preceding year. 

2. Diphtheria morbidity rates for 1956 fell 
most noticeably in the South Atlantic and East 
South Central States. Increases were noted 
in the East lilorth Central and the Mountain 
States. 

3. Localized diphtheria outbreaks decreased 


in the Southeast and mcreased in other areas 
but the total of such episodes in the Aation was 
lower than in 1955. 

The relative absence of localized sharp out- 
breaks of diphtheria in rural regions of the 
southeastern States must account for a portion 
of the decrease in tiiis area. A sparing elFect 
from the preceding high season might be postu- 
lated ; liowever, it has been noted that such out- 
breaks seldom affect the same locality or even 
adjacent localities in successive years. De- 
creases were noted also in some of tlie soutliern 
population centers which have been persistent 
foci. If this be accounted an expected cyclic 
variation, it is not one which has been very 
obvious in recent years (fig. 2). 

4. The recurrence of outbreaks in northern 
urban center’s might betaken as a fairly oininous 
sign; one calling for an “agonizing vea})- 
praisal” of present definitions of “adequate 
immunization levels. 
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Institutes on Nuclear Energy 

Nme institutes on nuclear energy for engineering educators will 
be held in tlie summer of 195S at universities and laboratories 
throughout the Nation, Sponsored by the Atomic Energy Commis- 
sion and the American Society for Engineeiang Education, the in- 
stitutes will provide special training in nuclear energy and the nature 
of nuclear reactor problems which the educators can incorporate into 
their teaching. 

There will be 4 basic courses for those with no background in 
nuclear energy, 4 advanced courses, and a basic course for teachoi-s 
in technical institutes. Applications for the institutes can be ob- 
tained from deans of engineering or the society’s headquarters. 
Address W. Leighton Collins, Secretary, American Society for Engi- 
neering Education. IJnivei-sity of Illinois, Urbana, III. 
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bles to make an mcision to receive the stinger 
(5). iSIy observation of stings received while 
prejiaring this study ditfers from these reports ; 
discrete stings were received while the man- 
dibular anchor was retained. 

Insertion of the stinger brings immediate 
pain almost comparable to the sting of a honey- 
bee. Within several minutes a wheal, 4 to 8 
nnn. in diameter, appears. The stinging sensa- 
tion usually subsides by the time the wheal 
appears. Within 24 hours a pustule, 2 to 3 mm. 
in diameter, forms in the center of the wheal. 
The pustule persists for 3 to 8 days until the 
purulent material is absorbed or sloughed. 
Each sting leaves a smooth pink area 2 to 4 mm. 
in diameter for several weeks until the gradual 
formation of scar tissue takes place (fig. 3). 

During 1957 at Fort Benning, Ga., where 
most of my observations were made, approxi- 
mately 300 persons, mainly dependents of mili- 
tary personnel, reported for medical care of 
imported fire ant stings. The maj ority of these 
persons received their stings on the lower leg 
and forearm while they were working or play- 
ing near their residences. 

Five persons, 2 adults and 3 children, mani- 
fested anaphylactoid-type reactions. One girl 
reacted severely to a fifth sting, although she 
demonstrated no sensitivity to any of four 
previous stings. Following the fifth sting she 
suffered total body edema, cyanosis around the 
mouth, and respiratoiy embarrassment. An 
adult male fainted 3 times shortly after receiv- 
ing 4 stings about the ankles. On examination 
hives were observed. 

Treatment of children by parenteral route 
with 1 : 1,000 epinephrine graduated in dosage 
from 0.1 cc. in infants to 1.0 cc. when the child’s 
weight exceeds 100 pounds, and of adults with 
1.5 cc. of injectable benadryl solution (15 mg.) 
by deep intramuscular route, plus oral admin- 
istration of antihistamines in both groups, has 
been successful in controlling most reactions to 
fire ant stings. 

While this study was being prepared, a sec- 
ond instance of imported fire ant infestation 
of a military installation occurred at Fort Mc- 
Phei’son, Ga., approximately 100 miles from 
Fort Benrring. The airts were observed by a 
medical oflicer who had atterrded an orientation 
orr the problerrr some 10 days earlier. Because 



Dr. V J. Derbca and Dr. R 0 Jung, 
Tulane Vmveraitg School oj ilcdtctne 

Figure 3. Fire ant stings at 72 hours. 

it had been quickly identified, the colony was 
treated while it was still irnmatrrre, the ma- 
jority of the ants being worker minors; it is 
believed that the rnfestation was eradicated 
before it had the opportunity to spread. 

Even so, in the 24 hours between discovery 
arrd treatment the colony had moved approxi- 
mately 4 feet from the original site. Consid- 
erable motor vehicle travel between the two 
military posts clearly provided a means of 
transpoi tation for the imported fire ant. Local 
increases also occur during the spring mating 
season when the winged queen, having mated in 
flight, starts a new colonj" wherever she alights. 

Control 

Granular formulations of hydrocarbon in- 
secticides seem to offer more promise for con- 
trol than any other method. Both dieldrin and 
heptachlor at 5 percent concentration, spread 
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Figure 1 . Spread of the imported fire ant in the 
southeastern United States, 1918-57, 



are frequently disturbed by grass-cutting 
equipment, the ants modify the architecture of 
the mound to a S23reading nest, irregular in 
shaf>e, covering 3 to 5 square feet, and rarely 
more tlian an inch or two liigh. On slopes 
where grass cutting is infrequent, the colonies 
usually select a hillock or a raised clump of 
weeds for the jnound. When it is repeatedly 
distui'bed or when its food sujjply becojnes 
scarce, the colonj' mov^es to a new location, usu- 
ally witliin 25 feet of the original site. Or tlie 
colony divides into 2 or 3 smaller ones, and tlie 
ants rebuild each colony to maximum strength. 

3fature fire ant colonies house as many as 


25,000 insects. In the colonies I observed, tlie 
greatest proportion of tlie ants were worker 
majors equipjied with a jiugnacious tempera- 
ment and coraiaetent stinging apparatus. Sev- 
eral queens may be in the same colony. 

In feeding habits the ants are practically 
omnivorous. Primary food is obtained front 
the seedlings, roots, and subsurface portions of 
plants and grasses (3-5). There are also rec- 
ords of ants attacking clutches of eggs, enter- 
ing the jtipped eggs, and feeding on the yoiuig 
within (4, 3). 

Effect on Persons 

Wlten the fire aut mound is disturbed, the 
insects bubble forth in the thousands and witliin 
seconds the colony can administer 3,000 to 5,000 
stings on an mvader, Tiie ants move rapidly, 
sting almost immediately on contact with the 
skin, and are prone to sting 3 or 4 time.«. 

Jl’ormally, tlie aut seizes with its mandibles 
an anclior on a liair or the skin, quickly moves 
the abdomen tuuler itself, and drives the stinger 
into tlie sldn. The stinger remains implanted 
for 3 to 7 seconds before it is withdrawn, and 
the ant either pivots on its mandibular anchor 
or moves a short distance to repeat the stinging 
process. Second and tliird stings are nsnaHy 
of less duration but still quite painful. 

Eejiorts have said that the ant uses its mandi- 
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Fiaure 2 Distinguishing characterisfics of three species of Soienopsis: S. gemmofo the tropical fire 
Lt, S. xyloni the southern fire ont, and S. richferi the imported fire onl (m-mondifalo, 

s=scape). 
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Mandatory F ederal inspection of poultry will not eliminate all unfit 
poultry from the consumer market. States and municipalities have 
the major responsibility for regulating the poultry industry s intra- 
state production and distribution. 


Federal and State Poultry Programs 

JOE W. ATKINSON, D.V.M. 


A ll groups concerned agree on the need 
L. for official poidtry hygiene inspection. 
This Avas demonstrated during hearings in 1956 
and 1957 before fi^’e congressional committees 
{i--5) . What makes such inspection necessary ? 
What should its objectives be? How can those 
objectives be attained? IWmre do ba^ic re- 
sponsibilities rest, and what is the present pic- 
ture in relation to those responsibilities ? 

The problems necessitating official poultx’y 
hygiene inspection and supervision fall under 
three general headings; diseased poultry, in- 
sanitary plants and products, aird conditions 
not apparent to the consumer. 

Diseased Poultry 

Other workers (6-10) have dealt extensively 
with poultry diseases as public health problems. 
Therefore, it is sufficient to point out that in- 
fected birds may transmit a disease, such as 
psittacosis, to poultry plant employees or other 
persons who dress or eviscerate them, or they 
may serve as a source of a foodborne disease, 
such as salmonellosis. Consumers do not want 
to buy food derived from or contaminated by 

Dr. Atkinson is consultant. Poultry Inspection and 
Sanitation, Milk and Food Program, Division of 
Sanitary Engineering Services, Public Health Serv- 
ice. This paper is based on an address at the Sixth 
Annual Health Conference, University Park, Pa., 
August 20, 1957. 


diseased birds, nor do plant employees wish to 
handle badly diseased poultry, even when there 
is no health hazard. 

Diseased poultry originates, of course, at the 
farm or producer level. Reports in 1956 by the 
Committee on Poultry Diseases, American Vet- 
erinary Medical Association (11), and the Com- 
mittee on Transmissible Diseases of Poultry, 
U. S. Livestock Sanitary Association (12), in- 
dicate the continuing nature of this problem. 
The latter report states : 

“In reviewing the researcli work in tlie field 
of jxoultry diseases that lias been done during 
the past year, one is aware that progress is 
being made, however sloAvly, in the knowledge 
and control of transmissible diseases of poul- 
try. New problems, such as synovitis and orni- 
thosis, increased in importance while others, 
such as hemorrhagic syndrome of chickens, de- 
creased in incidence during the past year. In 
general, hoAvever, the major problems, such as 
leukosis, respiratory diseases, salmonellosis, and 
othei’s, that liax'^e confronted us in the past ara 
still the major problems of today.'* 

Unfortunately, diseased poultry does not re- 
main at the farm or producer level. Some of 
it goes to be processed and, unless rejected at 
that point, enters retail food channels. 

Wliile the vast majority of poultry sold for 
processing is healthy, a substantial amount is 
diseased. For example, the U. S. Department 
of Agriculture, imder its voluntary poultry in- 
spection program, inspected about 30 percent 
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at the rate of 40 pounds per acre, obtaining 2 
pounds of technical material per acre, were 
successfully used during the sunnner of 1957. 
Chlordane has been used at tire rate of 4 pounds 
of teclmical material per acre { 6 - 8 ) . Seeding 
machinery or another type of equipment which 
affords an even coverage can be utilized for 
spreading. I feel that watering the ground 
followmg treatment is essential to gain disper- 
sion of the chemical and reduce the toxic hazard 
to liiunan beings and domestic animals. 

In addition, moimds should be treated in- 
dividually by excavation, direct insecticide ap- 
plication, and watering. However, mound 
treatment alone cannot be relied upon foi‘ eradi- 
cation. Following such treatment the ants 
move from the immediate area and the sur- 
vivors establish a new colony. 

Previously treated areas indicate tiiat the 
method of spreading and treating mounds in- 
dividually with insecticides will prove effective 
for at least 2 j’eai-s (7), when preventing re- 
infestation jnay be necessary. Tlie cost of the 
control program will vary with the insecticide 
selected, method of application, and the cost of 
labor in the connnunity, but experience indi- 
cates that an average figure in the soutlieast 
would be approximately $5 per acre. 

The use of a toxic chemical introduces an- 


other public health hazard, but if the oheiniea) 
is applied by qualified persoimel under proper 
supervision, the liazard can be nullified. 
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Environmental Engineering Curriculum 

Rensselaer Polytechnic Institute in Troy, R". Y., will offer full pio- 
grams in the newly developed field of environmental engineering be- 
giiming in the fall of 1958. 

At that time, a 4-year undergraduate curriculum letuling to the 
degree of bachelor of environmental engineering and graduate courses 
leading to advanced degrees will be put into effect. 

The object is to train engincei's to meet enviroiunental problems 
created by a growing popnhition, industrial expansion, and increased 
urbanization. 

Water conservation, food supply, air pollution control, and prob- 
lems associated with the nuclear industry will be studied. Other 
courses will deal with industrial safety, waste treatment and dispo.sul, 
housing, insect and rodent control, and research. 

The new cnrriculum was developed in consultation n itii engiiieei-s 
and health officials at all levels of government. 
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eviscerating the bird or observing its eviscera- 
tion, she rejected any carcass with abscesses, 
tumors, obnoxious exudates, badly swollen or 
discolored liver, or other abnormal or ques- 
tionable conditions. She could also be sure that 
the edible carcass and giblets were not soiled 
with tilth during evisceration. 

Today, most housewives select their poultry 
and poultry products, either ready-to-cook or 
precooked, from a large variety displayed in 
the retail market. In addition, many servings 
of poultry and poultry dishes are consumed 
in public eating establishments. The consumer 
does not see the live bird or observe its 
processing. 

So far as consumer loiowledge or surveillance 
is concerned, abscesses, tumors, and diseased 
organs or parts could be removed from unfit 
poultry carcasses and the remainder sold as 
ready-to-cook poultry. Birds which are dis- 
eased, emaciated, or so altered in appearance 
as to be unsalable as ready-to-cook poultry can 
be processed, sold, and served as one of the 
numerous poultry dishes that preclude even an 
expert’s evaluation of its origmal condition. 

Similarly, insanitation may be completely 
hidden from the consumer. Poultry soiled by 
feces or other wastes can be washed oft' or ]5roc- 
essed so that the ultimate consumer will never 
be aware of the soiling, even though a seedbed 
of bacteria may remain {15). A good example 
of this is New York dressed poultry. Often 
grossly contaminated during chilling or other 
handling pending delayed evisceration, a veiy 
small i^roportion of such jjoultry actually 
reaches the ultimate purchaser in the unevis- 
cerated form. Much of it is finally eviscerated 
in processing plants or retail markets and sold 
to the consumer as “fresh” ready-to-cook 
poultry, iilost of the remainder is eventually 
used in various pi-ecooked poultry products or 
served in public eating establishments to the 
unaware consumer. 

Other less serious but nevertheless objection- 
able practices may be inapparent to the J 5 ur- 
chaser. For example, frozen poultiy may be 
defrosted and sold as “fresh.” Unfrozen 
poultry may be held too long in distribution 
channels and sold to the housewife as “fresh” 
poultry, when in fact its freshness is substan- 
tially deteriorated and its storage life prac- 
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tically exhausted. Such practices have even 
involved products treated w'ith antibiotics to 
extend storage life. 

Objectives of Poultry Hygiene 

In view of these problems, what should be 
the basic objectives of official p)oultry hygiene 
programs ? Ilealtli and consumer groups agree 
that they certainly should provide ; 

• Protection of the consumer’s health and 
interests by preventing the processing, distribu- 
tion, sale, and consumption of diseased, insani- 
tary, or otherwise adulterated poultry or poul- 
try products. 

• Assurance that poultiy and poultry prod- 
ucts have not been altered or treated to conceal 
inferiority, that tliey are factually and infor- 
matively labeled, and that they are prepared, 
packaged, and distributed so as to protect 
agamst contamination and spoilage to the point 
of purchase by the ultimate consumer. 

• Protection of the healtli of poultry indus- 
try personnel to the fullest extent practicable. 

Among the specific steps tliat can be taken to 
attain these objectives are : 

1. iljitemortem inspection of all poultry to 
be slaughtered, and elimination of birds de- 
termined to be unfit for food. 

2. Postmortem inspection of each carcass and 
its viscera at the time of evisceration, immedi- 
ately following slauglitering and defeathering. 

3. Inspection of the processing of poultry 
pies, patties, soups, dinners, and stuffed or 
breaded poultry. 

4. Keinspection of poultry and poultry prod- 
ucts whenever necessary to assure continued fit- 
ness for use as food. 

5. Destruction or denaturing of coirdemned 
live birds and other condemned poultry aird 
products. 

6. Supendsion of sanitation in processing 
plants and during storage and distribution. 

7. Supervision of tire labeling and identifi- 
cation of the product. 

8. Cooperation between inspection agencies 
and livestock disease control officials to control 
and prevent diseases in poultry. 

9. Investigation and corrective or preventive 
measures when foodbonre disease outbreaks 
are attributed to poixltiy, and when, disease ont- 
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of the poultiy sold off farms in 1936, or more 
than 1.4 billion pounds. The amount rejected 
11,^70,951 poimds, Avas a little less than 0.8 
percent of the total inspected. But this is a 
sizable amomit considering the number of indi- 
vidual servings of poultry meat or products 
that could have been obtained from 11 million 
pounds of poultry. 

Ti^iat happens to diseased poultry which is 
processed rmder makeshift conditions on the 
farm, in retail markets, restaurants, or hotel 
kitchens, or in plants lacking official inspection? 
Obviously, the consirmer has no assurance that 
unfit birds will be rejected in the absence of 
official inspection for Avholesomeness. Even if 
financial or other personal considerations were 
not of primary concern to them, the persons in- 
volved seldom have the trahring or experience 
necessary to evaluate diseased poultry objec- 
tively from the health and consumer view- 
points. 

A similar, related problem exists with poul- 
try processed in the absence of continuous offi- 
cial supervision for sanitation. 

insanitary Plants and Products 

There is some reason to believe that insani- 
taiy conditions, as well as diseased poultry, may 
contribute to the I’elatively high incidence of 
illness among employees m the poultry process- 
ing industry. Speaking at the Institute of 
American Poultiy Industries Annual Fact 
Finding Conference in 1955, Victor Pringle, 
president, Associated Poultry and Egg Lidus- 
tries, stated: “One firm I knorv sar'ed $12,000 
last year in compensation insurance, by con- 
trolling infections and skin rashes, thanks 
mainl}’ to a better sanitation program through- 
out all parts of its plants.” 

It must be emi>hasized tliat far too little Is 
Icnown about the specific illnesses which affect 
poultrv plant worlrers and the exact causative 
factors. According to Bureau of Labor Sta- 
tistics reports, the injury frequency rate in the 
poultrv and small game dressing and packing 
industiy is ahnost three times the average of 
135 manufacturing industries (iJ). The 
scope and si^iiificance of workers health prob- 
lems call for careful study and evaluation and 
the application of all practicable safeguards. 
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With respect to foodborne disease outbreaks, 
also, our information is incomplete. Insani- 
tary conditions or the lack of adeqimte refrig- 
eration during processing and distributing or 
during preparation and serving undoubtedly 
cause many of the outbreaks. Here, again, tiie 
application of known sanitary safeguards 
should be accompanied by continuing research 
and epidemiological studies to delineate the 
problem more definitely. Of course, any of a 
number of conditions or operations in poultry 
processing establishments may cause insanitary 
products (Ji). These conditions are particu- 
larly significant. 

• Diseased poultiy slauglitered for process- 
ing may contaminate facilities, equipment, em- 
ployees’ hands, and otherwise clean, healthy 
poultiy. 

• ilass contamination may occur when iin- 
eviscerated (New York dressed) carcasses are 
held for delayed evisceration {lo-lS), partic- 
ularly when chilled in Avater or ice slush, packed 
or shipped in cracked ice, or frozen and subse- 
quently defrosted for evisceration. 

• Building facilities or equipment may be in- 
adequate for the volume or type of processing 
operations, makmg sanitation a practical im- 
possibility. "Vnieii poultry is dressed or evis- 
cerated in retail markets, restaurants, or hotel 
kitchens, conditions are also conduciA'C to con- 
tamination of other foods with feces and other 
Avastes from the birds. 

• Processing, particularly eA'isceration of car- 
casses, may be conducted at sucii Idgii speeds 
that carcasses are frequently contaminated ivith 
feces or other filth. 

These conditions, as Avell as others, may' exist 
completely' iinknoAvn to the ultimate consumer. 

Conditions Inapparenf to Consumer ^ 

Because of present marketing practices aiui 
buying habits, the ai'eragc consumer lia.s little 
per-sonal knowledge concerning poultry and 
poultry products. Tliis Avas not true years ago. 

Formerly, the aA'orage family ate most of its 
meals in the home. The housewife selected her 
poultry live at the farm or market. Ah hough 
not qualified to make a professional evaluation, 
she quickly refii-sed any bird wfiicb did not ui»- 
pear to be bright ami healthy. Similarly, upon 

i’uliiic ItcjwrU 



(except for overtime and holiday work) to be 
paid through aijpropriatioiis to the Department 
of Agriculture. 

2. Application of the act to the extent deemed 
desirable by the Secretary of Agriculture in 
certain areas of intrastate commerce, to be des- 
ignated by him after hearings called at the re- 
quest of certain State or local official agencies 
or industry groups. 

3. Antemortem inspection of poultry to the 
extent deemed necessai’y by the Secretax'y of 
Agriculture. 

•±. Postmortem inspection of the carcass of 
each bird processed. 

5. Condemnation of unwholesome or adul- 
terated carcasses, parts, and products, and su- 
pervision over disposition of condemned ma- 
terial. 

6. Approved labeling, including application 
of inspection legend, of all containeis of prod- 
uct passed as wholesome and unadulterated. 

7. Official supervision of all sanitation fa- 
cilities and practices in plants under Depart- 
ment of Agriculture inspection; inspection to 
be withheld from plants not complying with 
such regulations as may be promulgated by the 
Secretary of Agriculture. 

8. Movement of uneviscerated poultry car- 
casses (Ifew York dressed poultry) outside the 
plant where slaxightered only as authorized by 
and under rules and regidations prescribed by 
the Secretary of Agriculture. 

9. Prohibition of various actions which 
would circumvent the intent of the law; in- 
junction proceedings and penalties for viola- 
tions. 

10. IMaintenance of records for 2 years on the 
receipt, delivery, sale, movement, or disposi- 
tion of poultry or poultry products in inter- 
state or foreign commerce or in a designated 
area. 

11. Exemptions for (a) prodxicers who sell 
poultry directly to household consumers or res- 
taurants, hotels, and boarding houses for use 
in tlieir own dining rooms or in the preparation 
of meals for sale direct to consumei-s only, pro- 
vided that such producers buy or sell no poul- 
try products other than those produced from 
poultry raised on their own farms; (b) retail 
dealeis who cut up ready-to-cook poultry for 
sale directly on the premises to retail consum- 


ers; (c) other persons as deemed practicable 
until but not after July 1, 1960 ; and (d) per- 
sons processing poultry as required by recog- 
nized religious dietai’y laws, to the extent de- 
termined necessary by the Secretary of Agri- 
culture to avoid conflict with such require- 
ments while still effectuating the purposes of 
the act. 

12. Kegulation of imported slaughtered poul- 
try or parts or products thereof. 

13. Exemption of poultry and poultry prod- 
ucts, insofar as regulated by the act, from the 
provisions of the Federal Food, Drug, and Cos- 
metic Act. 

14. Cooperation by the Secretary of Agri- 
culture with other branches of goverinnent and 
with State agencies in carrying out the pro- 
visions of the act. 

15. Application of the act after January 1, 
1958, to persons applying for Department of 
Agriculture inspection under the act and meet- 
ing all requirements; mandatoiy application of 
the act begimiing Januaiy 1, 1959. 

Problems Remain for States 

After the new Federal law goes into effect, 
however, State and local agencies will stiU have 
major responsibilities for effective poultry hy- 
giene programs. 

1. The Department of Agriculture service 
will be provided only in processing plants; 
foodborne disease is often caused by mishan- 
dling of products during local distribution and 
in retail establishments. 

2. Approximately 1,000 interstate processing 
plants will have Department of Agriculture 
service by 1960 under the new law, but there are 
about 2,600 intrastate plants. Some of the lat- 
ter may be designated to come under the Fed- 
eral law a few years from now, but the ma- 
jority will remain a responsibility for State 
and local agencies and could become a dumping 
ground for diseased flocks, unless effective State 
and local programs are developed and main- 
tained. 

3. Certain exemptions are permitted under 
the Federal act which could result in the de- 
livery of significant quantities of uninspected 
poiUtry directty to liotels, restaurants, and 
boarding houses. State and local ordinances 
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breaks occur among the employees of poultry 
processing plants. 

10. Continuing research anti field studies to 
delineate more definitely the health hazards 
associated with processing and consuming 
poultry and to develop increasingly effective 
safeguards. 

Where Responsibility Rests 

The concept of “let tlie buyer bewar-e" can- 
not be applicable to foods. Recognizing his 
inability as an individual to make sure of the 
safety and acceptability of foods, the consumer- 
looks to government for assurance and pro- 
tection. Tlliile the food processor has a basic 
responsibility for his product, governmental 
agencies liave found it necessary to provide 
various regulatory programs to guide and assist 
the food industries, and to protect against both 
unintentional and premeditated actioirs which 
maj' be detrimental to the health and welfare 
of the public. 

In this country, State and local governments 
liave primary responsibility for ju’otecting tlie 
health and welfare of the citizens within their 
jurisdictions. Logically, this resironsibility is 
usually assigned or delegated to the State and 
local health agencies. In turn, these agencies 
may seek, from Federal or other sources, specific 
assistance or guidance when research, field 
studies, or developmental work beyond the re- 
sources of one State or mimicipality is needed. 
The Public Health Service receives numerous 
requests of this nature. 

On the other hand, a problem may be partly 
interstate in scope and can best be approached 
at the interstate level by the Federal Govern- 
ment. In either case, basic public healtii re- 
sponsibility generally remains with the State 
and local health agencies. Because of the mass 
production and widespread distribution of 
many foods, this has been tiie pattern in food 
hygiene. 

Thus, the Public Health Service provides 
technical assistance, develops program guides 
and training aids, conducts training courses, 
and en^mges in and supports leseaxcli and in- 
Vesti-nations to aid States and municipalities 
in tlfeir milk and food programs. Upon the 
recommendation of hot], the Assoc-, .-.f on of 


State and Territorial Health Officers and l!ie 
U. S. Livestock Sanitary xissociation, the Serv- 
ice developed a model ordinance covering sani- 
tation in poultry processing and marketing 
{19-m). 

The Food and Drug .-Administration insjxects 
poultr}' processing plants engaged in interstate 
commei’ce and examines products slapped in- 
ter-state. For almost 30 j’eai-s the Department 
of Agriculture has provided voluntary inspec- 
tion and sanitation services (2^, 23) to poidtry 
proeessoi-s who apply and pay fees for it and 
wlio comply with regulations. This service 
seldom includes antemortem inspection and may 
cover only part of a particular plant's opera- 
tions and products. 

Official supervision over plants engaged only 
in intrastate commerce and over food produefs 
moving only intrastate, even though originating 
ill federally inspected plants, lias remained a 
function of the State and local governments. 
An estimated 50 percent of the Ration’s 
processed poultry' remains intrastate and is not 
subject to the Federal Food, Drug, and Cos- 
metic Act. 

State and local governments have adopted 
varying laws and regulations concerning poul- 
try hygiene (2^). Some have not proved to bo 
completely’ effective, either because they do not 
cover all major factor-s or because of a lack of 
uniformity in i-equirements, interpretation, or 
enforcement by’ jurisdictions in respective ship- 
ping and receiving areas. Virginia and Texas 
liave recently’ initiated voluntary’ inspectioii- 
for-whole.someness services to poultry process- 
ing plants. However, California is the only 
State wliich has a mandatory poultry inspection 
service, and actual inspection in California is 
conducted by’ licensed plant owners or em- 
ployees. 

Federal Legislation 

In 1957 Congress enacted BuhJie Imw H.5- 
17-2, the Poultry Products Inspection Act. Ma- 
jor items in this bill are: 

1. Mandatory inspection by the Department 
of xVgriculturo of all poultry j>rocc.-.H-d in plants 
engagetl in interstate or foteign tonnneKc, it,* 
spectors to be enqtloyees of the Depaifim-iii oi 
de.-^ig!i;ded St;ite employee.^, and all e.\pen.-e 


i'uhifc 


eviscerating poultry. U. S. Egg ic Poultry 
Hag. 52 : 253-255, 275, July 1050. 

(16) Gunderson, M. P., McEiidden, II. W., and Kyle. 

T. S. : The bacteriology of commercial poultry 
processing. Minneapolis, Burgess Publishing 
Co.. 1954. 

(17) Atkinson, J. IV. : New York-dressed poultry. 

Mod. San. 8 : 25, 52-53, May 1950. 
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174, April 1957. 
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1956. 
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model poultry ordinance and code. J. Milk & 
Food Technol. 18: 130-133, May 1955. 
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Public Ilealth Service Pub. No. 444. Wash- 
ington, D. 0., U. S. Government Printing OfBce, 
1955. 

(22) Atkinson, J. W. : Ofliciai poultry inspection pro- 

grams. Vet. Med. 51; 212-217 (1950). 

(23) Willie, B. E.; The Federal poulti-y inspection 

program. J. Am. Vet. M. A. 130 : 120-122, Feb. 
1, 1957. 

(2}) Ilaniann, J. A., and Wright, S. B, : Summary of 
State, county, and city laws and regulations 
for marketing poultry. U. S. Agricultural 
Marketing Service AMS-47. Washington, D. C., 
1955, 23 pp. 


Home Safety Activities 


Increasing numbers of State and local 
health departments are recognizing that the 
prevention of accidents in the home is a matter 
for their concern. 

This conclusion, reported by the National 
Health Council in their 1956 Home Safety 
Inventory, is based on a comparison with a 
survey undertaken by the American Public 
Health Association in 1955. 

Only a very small percentage of the health 
departments consider their present programs 
adequate, but the wide variety of activities re- 
ported by different departments reveal a po- 
tential for extensive developments in the 
future. 

Activities mentioned, in order of descend- 
ing frequency, include assisting other groups 
in planning their programs, inservice training 
for their staffs, showing films, releasing news 
to the press, meetings, coordinating various 
programs within an area, exhibits, radio and 
television programs, workshops, institutes and 
conferences, demonstrations, research, inspec- 
tions for hazards, surveys for injuries, and 
courses for baby sitters. 

A most encouraging trend, the National 
Health Council said, is the extent to which 
local health departments are reaching directly 
into homes. Furthermore, almost all activities 


are directed mainly to the family as a whole. 
Two-thirds of all health units reporting indi- 
cated that their activities were part of estab- 
lished long-range programs. 

A healthy trend is evident, the council af- 
firmed, in the degree to ivhich health units are 
cooperating with other organizations, and in 
the emergence of the health department as a 
resource in home safety. 

The Home Safety Inventory revealed several 
weaknesses in health department programs. 
Few ivere found to be directed specifically to 
preschool children and the aged, in rvhom ac- 
cidents take their largest toll. Perhaps the 
greatest defect, the council said, is that most 
programs were determined by the program di- 
rectors’ felt needs or by a prescribed pattern 
rather than by the actual needs in the com- 
munity. 

The council’s report concludes that “the 
need for positive leadership in home safety on 
the community and State level is a definite 
‘must.’ Because of the health departments’ 
awareness of the problem, the skill of their 
technical personnel, and their resources as an 
official agency, they are in a unique position to 
provide leadership and direction in preventing 
accidents in the home.” 
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and regulations null be recjuired to prevent such 
deliveries. 

4. Irrespective of Federal inspection pro- 
grams, State and local health departments liave 
basic responsibility for investigating f oodborne 
disease outbreaks attributed to poultry and 
poultry products and disease outbreaks among 
poultry plant employees, and for corrective and 
preventive measures. 

5. Many of the public health problems as- 
sociated vith the processing, distribution, and 
consumption of poultry require research and re- 
lated field investigations by health department 
personnel, -who can plan and carry out studies 
correlating all essential factor’s. 


Summary 


Curreirt methods of production and distri- 
bution of poultry and poultry products pose 
health arrd corrsumer problems which empha- 
size the need for effective, uniform poultry hj’’- 
giene programs. These programs should in- 
clude antemortem and postmortem inspection 
of poultry for wholesonreness, arrd srrpervisiorr 
of sairitatioir in the processing and distribution 
of poultry and poultry products. Coirtinuing 
I'esearch and field investigations will be needed 
to deliireate health hazards associated with tire 
processiirg and consunrption of poultry, and to 
develop more effective health arrd consumer 
safeguards. 

The Federal Goveriunent cair provide sub- 
stairtial assistance to the States in poultry hy- 
giene. The Public Health Service develops 
program guides and training aids, carries out 
and supports research and investigations, con- 
ducts training, and provides technical assist- 
ance with respect to State and local poultry 
sanitation. The Food and Drug Administra- 


tion inspects processing plants which ship in- 
terstate, and poultry and poultry products in 
the chamiels of interstate commerce. The 


XJ. S. Departurent of Agriculture now provides 
a voluntary, industry-financed poultry inspec- 
tion service; Congress has enacted a law to pro- 
vide mandatory Department of Agriculture in- 
spection in all poidtry processing plants en- 
framed in inter-state commerce. But ut the final 
analysis, State and local governments are con- 
frorrted with a large part of the responsibility 


for establishing and maintaining effective, uni- 
form poultry hygiene programs. 
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erally accepted as a more than satisfactory sub- 
stitute for tlie heated toxin { 10 ) , and the intra- 
derinal skin reaction gives an index to the ex- 
pected local and systemic reactions from a lai ge 
dose of diphtheria toxoid. 

A carefully measured 0.10 cc. of the dilute 
Schick toxiir was iniected intradermally in the 
left forearm, and the same amount of the con- 
trol toxoid was injected into the right forearm 
after both surfaces had been prepai’ed with 
alcohol. 

For administrative reasons, the tests were 
read at 48 or 72 hours I'ather than at 96 or 120 
houre as is commonly recommended when a 
control test is not used { 11 ) ^ and reactions were 
recorded in terms of actual measurement of the 
greatest diameter of induration at both the test 
and control sites. Test reactions of 10 mm. 
diameter or more, which were more than twice 
the size of the control reaction, were considered 
positive. To allay unnecessary anxiety, each 
child was given a printed interpretation of his 
particular reaction to the test, and the tester 
individually discussed the significance of each 
positive and allergic (control positive) reaction 
with the student. 

While it is recognized that the use of dilute 
diphthei-ia toxin and toxoid for the testing 
actually gives subjects a small amount of im- 
munizing antigen, sufficient to produce im- 
munity in boi'derline susceptibles and probably 
cause a significant rise in antibody titer in 
immune subjects (i^) , it was not deemed fea- 
sible in this stuclj'^ to attempt to evaluate this 
effect. 

To obtain comi^arable figures for older age 
groups, the test was also offered to, but not 
urged upon, the school faculty and lay person- 
nel assisting with the testing. For each person 
tested the following information was obtained : 


name, school, sex, race, birth date, and, life- 
long residence in Montgomery County.^ 
Information as to previous diphtheria im- 
munization was not requested because of the 
large error in reporting to be expected from 
such a group as demonstrated by Geiger and 
associates in their San Francisco study of 1947- 
48 { 13 ) . It was further thought to be unneces- 
sarily time consmning to seek such information 
from previous school medical records. 

Schick Test Results 

In the 9 schools with a total enrollment of 
1,862 in the senior classes, 1,286 students were 
tested. Of these, 102, or 7.9 percent, had posi- 
tive reactions (table 1). This figure is con- 
siderably lower than has been reported in shn- 
ilar age groups by other investigators { 14 .- 19 ) . 
An additional 64, or 4.9 percent, had reactions 
of less than 10 mm., but the majority of these 
were of less than 4 mm. Since readings were 
taken at 48 or 72 hours, these probably rep- 
resented local reaction to tlie trauma of injec- 
tion rather tliau true mild reactions to the 
toxin, as there was an even greater number 
of similar minor reactions at the control site. 

Of the 110 adults tested, 42, or 38 percent, 
were positive. This figure approximates those 
reported in naval recruits {^ 0 , ^ 1 ), in soldiers 
{ 10 , 23 ), and in medical students { 14 ) . All of 
these studies, however, dealt primarily witli 
young adults. Sensitivity reactions were more 
frequent among the adults, as was to be ex- 
pected, and the severity of such reactions was 
nmch greater { 14 , 16 ) . In at least 3 instances 
in this study, adults with positive reactions still 
complained of pruritus and induration 2 months 
after the testing. 

All students Avith positive Schick reactions 


Table I . Results of Schick tests, Montgomery County, Md., 1957 


Piirticip.ints 


Negative Schick and 
control 


Number 


Percent 


Positive Schick 


Number 


Percent 


Negative Schick, 
positive control 


Number 


Percent 


Students- 

.•Vdults... 


908 

49 


70. 6 
44. 5 


102 

42 


7. 9 
38. 2 


276 

19 


21. 5 
17- 3 


Total - 


957 


ea 6 


144 


10. 3 


295 


21 . 1 
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Diphtheria Iiiimuiiitj Status 
In Montgomery County 
School Seniors and Adults 

John B. Atwater, M.D., and 
William J. Peeples, M,D., M.P.H. 

D iphtheria, once primarily a disease 
of infants and young children, has been 
increasing- among- uduJts and teen-aged chil- 
dren over the past 20 years The shift 

in age-specific morbidity rates can bo traced to 
markedly decreasing exposures to virulent t'o- 
rynebactej'ium dipktherlae. Tlie almost uni- 
versal artificial immunization of infants and 
children has resulted in less frequent natural 
immunity among adults. 

Somewhere between tlie adult and the child, 
however, lies a zone >vhere the protection of 
unreinforced eai'ly immunization begins to 
■wear off. Outbreaks of diphtheria in Detroit, 
Slicli., Albuquerque, K Mex., and South Ciu-o- 
lina in the fall of 1056, while this study w\ns 
still in the planning stages, pointed up the im- 
portance of continued awareness of the disease 
as a public health problem (o, 6). It also re- 
emphasized the value of cmreiib data on tlie 
relative immunity of various population seg- 
ments in anticipating and pi-e venting outbreaks. 

In this study we undertook specifically to 
determine the relative imraimity to diphtheria 
of the young adult population in an area where 
only 2 cases, both in white men in their early 
twenties, have been reported dviring the preced- 
ing 2 years. The study was conducted in Mont- 
gomery County, Md., during January and Feb- 
ruary 1957. 

The comvty, principally a suburban resi- 
dential center, is northwest of the District of 
Columbia and has an area of about 525 square 
miles. Its population, growing at a prodigious 

Dr. Atwater, formerly ivith the Montgomery County 
Health Department, is now director of the Public 
Health Service’s Texas-Mkhigan Migrant Project. 
Dr. Peeples is deputy State and county health officer 
of Montgomery County, Md. 


rate in the postwar period witli the influx of 
Government worbei-s, is nearly 300,000. Of 
tliese, G percent are Ifegro, The county has the 
iiighest per capita income in. Maryland. 

Infornmtion gathered at tlie time of preschool 
conferences over tlie past 4 yeai-s reveals that 
about 02.5 percent of Montgomery County chil- 
dren have been actively immimized against 
diplitheria prior to registering for school, and 
the remainder are almost all given, primai-y im- 
munizations at tliis time (7) . However, because 
of tlie large population influx, the inadequacy 
of transferred school health records, and bask 
doubt as to the duration of immunization in 
infancy and early cliildhood (S), the status of 
children finishing high school has been hereto- 
fore unknown. With the approval of the 
Montgonier}' Count3'' Medical Society and the 
superintendent of schools and the aid of the 
Maryland State Department of Health, the 
Montgomery Countj’- Health Department 
planned to give Schick tests to all 12th grade 
students in the county’s nine high schools. 

Procedure 

Several weeks prior to the testing in the 
scliools, each student was given a letter e.xplaiii- 
ing the objectives of the testing program and 
the significance of the indindual reactions, and 
requesting his parents’ permission to give the 
Schick test. The response to the letter varied 
from 65 percent to 100 percent of the enroll- 
ment in different schools. 

The actual testing and reading of the reac- 
tions was done by a single health department 
physician. The antigens used, obtained fi’om 
the biologic laboratories of the Massachusetts 
Deisartment of Public Health, consisted of di- 
luted diphtheria toxin (0.02 5IDD per 0.1 cc. 
dose) and purified diphtheria toxoid (O.OOS Lf 
per 0.1 cc. dose) for use as the biological control. 

Purified diphtheria toxoid was used in the 
control test to eliminate pseudoreactions caused 
by heated diphtheria toxiu when used as a con- 
trol. Possibly the heating process used in de- 
stroyring the diphtheria toxin so alters the other 
proteins present that they are no longer capable 
of causing the reactions of the unheated mate- 
rial (P). The amount of toxoid used in each 
O.'l cc. dose, though somewhat empirical, is gen- 
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erally accepted as a inore than safcisfactoi'y sub- 
stitute for the heated toxin {10 ) , and the intra- 
dermal skin reaction gives an index to the ex- 
pected local and systemic reactions from a large 
dose of diphtheria toxoid. 

A carefully measured 0.10 cc. of the dilute 
Schick toxin was injected intradermally in the 
left forearm, and the same amount of the con- 
trol toxoid was injected into the right forearm 
after both surfaces had been prepared with 
alcohol. 

For administrative reasons, the tests were 
read at 48 or 72 hours rather than at 96 or 120 
hours as is commonly i-ecommended when a 
control test is not used (77), and reactions were 
recorded in terms of actual measurement of the 
greatest diameter of induration at both the test 
and control sites. Test reactions of 10 mm. 
diameter or more, which were more than twice 
the size of the control reaction, were considered 
positive. To allay unnecessary anxiety, each 
child was given a iDrinted interpretation of his 
particular reaction to the test, and the tester 
individually discussed the significance of each 
positive and allergic (control positive) reaction 
with the student. 

While it is recognized that the use of dilute 
diphtheria toxin and toxoid for the testing 
actually gives subjects a small amount of im- 
munizing antigen, sufficient to produce im- 
munity in borderline susceptibles and j^robably 
cause a significant rise in antibody titer in 
immune subjects (7^), it was not deemed fea- 
sible in this study to attempt to evaluate this 
effect. 

To obtain comparable figures for older age 
groups, the test was also offered to, but not 
urged upon, the school faculty and lay person- 
nel assisting with the testing. For each pei-son 
tested the following information was obtained : 


name, school, sex, race, birth date, and. life- 
long residence in Montgomery County. 

Information as to previous diphtheria im- 
munization was nob requested because of the 
largo error in reporting to be expected from 
such a group as demonstrated by Geiger and 
associates in their San Francisco study of 1947- 
48 (75) . It was further thought to be unneces- 
sarily time consuming to seek such mformation 
from previous school medical records. 

Schick Test Results 

In the 9 schools with a total enrollment of 
1,862 in the senior classes, 1,286 students were 
tested. Of these, 102, or 7.9 percent, had posi- 
tive reactions (table 1). This figure is con- 
siderably lower than has been reported in sim- 
ilar age groups by other investigators {lJi.~19 ) . 
An additional 64, or 4.9 percent, had reactions 
of less than 10 mm., but the majority of these 
were of less than 4 mm. Since readings were 
taken at 48 or 72 hours, these probably rep- 
resented local reaction to the traitma of injec- 
tion rather than true mild reactions to the 
toxin, as there was an even gi-eater number 
of similar minor reactions at the control site. 

Of the 110 adults tested, 42, or 38 percent, 
were positive. This figure approximates those 
reported in naval recruits {%0, ^7), in soldiers 
{10, 22), and in medical students {14). All of 
these studies, however, dealt pi-imar-ily with 
young adults. Sensitivity reactions were more 
frequent among the adults, as was to be ex- 
pected, and the severity of such reactions was 
much greater {14, 16). In at least 3 instances 
in this study, adults with positive reactions still 
complained of pruritus and induration 2 months 
after the testing. 

All students with positive Schick reactions 


Table 1 . Results of Schick tests, Montgomery County, Md., 1957 


Participants 

j Negative Schick and 
control 

1 

Positive Schick 

Negative Schick, 
positive control 

Number 

Percent 

Number 

Percent 

Number 1 

Percent 

Students 

908 

49 

70. 6 
44. 5 

’ 102 
42 

7. 9 
3a 2 

270 1 
19 

21. 5 
17. 3 

.\dults_. 

Total 

957 

oa 0 

144 

10. 3 ! 

295 ! 

21. 1 
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Table 2. Schick reactors by sex and race, Montgomery County, Md., 1 957 


1 

Reactions i 

i 

1 

1 

i 

1 Students 

1 Adults 

1 WWte 1 

Aurnrltite i 

Female 

1 Male 


1 Male 

, Autu- 1 
her ! 

Per- 1 
cent 

1 ' 

Nuui- 1 
ber \ 

Per- j 
cent , 

Num-, 
ber , 

Per- 

cent 

Num- 

ber 






j 

Positive 1 

! « 

! T,8 

\ c 

1 

9. S 

40 : 

i 

7.Q i 

3d i 

& 9 1 

( i 

’ 23 

IRRi 

19 i 

1 

; 85. s 

Negative j 

[1, 129 1 

' 92. 2 

' 55 

! 

90. 2 

! 611 

1 93. 0 j 

1 573 

1 W.l 

' 34 j 

! 59. 7 j 

! 34 1 

1 64.2 

Total j 

I, 225 

100 

61 

1 100 

057 ; 

' 100 

629 

100 

57 

100 

S3 

I 100 


were referred to tkeir private physician for ini' 
mimization at his discretion. Because of in- 
creased semitivity to diphtheria toxoid and the 
questioned significance of a singie Schick test 
in an aduJfc as an indication fox- toxoid adminis- 
tration (/4-)) adults were cautioned about tlie 
possible consequences of requesting iintmmiza- 
tion and were advised to consult with their 
physieian and to follow ids advice. Approxi- 
mately 2 months after completion of the testing 
program, a survey of all Schick positive stu- 
dents revealed that only fS of 102 had contacted 
their doctors, and 27 of these liacl received im- 
munizations. In addition, it is known that at 
least 7 of the adult group received toxoid. 

Of 61 ]!7egro students tested, 0, or 9.S percent, 
had positive reactions. This is not significantly 
different from the 7.8 percent positive rate 
found in 1,223 white students. Tlie reactor rate 
for ail male students was 8.9 percent and for 
females 7.0 percent (table 2) ; however, this 
difference is of doubtful statistical significance. 


la the adult group, tJie reverse nns true,' males 
35.S percent, females -40.3 percent. It is felt 
tliat tlie relatively increased immunity of the 
adult male over the female is due to the fact that 
the males tested were, in general, yoiuiger than 
tlic females. 

^bialyziug the reactor rates by age (table 3), 
a definite rise in the reactor rate with iucreashig 
age is evident. It must be recognized, however, 
that the spread of ages was heavily concen- 
trated in 17- and IS-year olds, with 80 percent 
and 23 percent, respectively, of the total tested 
falling in tliese age groups. 

The decreasing levels of immunity with in- 
creasing age, evident in this study, is thfe antith- 
esis of that reported in school children m 
Baltimore in 19'2S (17), and in Hew York in 
1921 (3d), when innnnnity to diphtheria was 
principally due to natural exposure to (7. diph- 
thenae rather than having been artificially 
produced. 

Because of the mai-kecl differences in socioeco- 


Table 3. Percentage of positive Schick reactions by age and sex, Montgamery County, Md., 1957 


Age 

Number 

tested 

Number 

positive 


1 Males positive 

1 Females positive 

Number 

Percent 

Number 

Percent 

1^5 - 

66 

3 


0 

0 


4.6 


838 

69 

&2 

38 



- 

321 

27 

8. 4 




0« A 

ia 

38 

3 

7.9 

2 



4. <3 



34 

5 

14. 7 

2 

a. y i 




38 

12 

31. 8 

f 



33.3 


33 

18 

54. 9 

7 

•iU~4y — --- — j 

50 and over 

13 

15 

"1 

53. S 

1 

H 



Not listed.. "■ 

AH ages - 

1,396 

144 

10.3 ' 

75 1 

10. 0 1 

69 1 

9. 6 
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uoinic factors betwecu urban and rural sections 
of Montgomery County, a higher degree of im- 
munity was anticipated for the urban area with 
its greater availability of medical supervision. 
Actually, however, the rate of immunity in the 
3 largest schools serving the urban segment of 
the cormty is insignificantly lower than that in 
the remaining 6 schools in the more rural areas, 
which included the 1 all Negro school with the 
highest rate of any. On the other hand, the 
spread between the two largest schools with 
apparently similar population groups was 
from 6.2 percent to 9.2 percent positive reactors. 

To the question, “Allowing for up to G 
months absence, have jmu always lived in Mont- 
gomery County?” 870 students (68 percent) 
and 100 adults (91 percent) answered nega- 
tively. Thei'o was no significant difference 
between the answers of the Schick reactors 
(students, 65 percent; adults, 90 percent) and 
the nonreactox's (students, 68 percent; adults, 
91 percent). This indicates that the marked 
immigration into the county has not introduced 
a nexv susceptible group into a relatively im- 
mune population, as has been demonstrated 
before some epidemics (23) . 

Conclusions 

The principal conclusion to be drawn fx’om 
the data is that regardless of whatever minor 
diffex-ences ixx immunity levels among the stu- 
dents might occur on the basis of age, sex, race, 
length of residence, or rural-urban location, 
the Schick reactor rate in Montgomery County 
high school seniors is low. It compares quite 
favorably with the 23 percent reported in San 
Francisco (IS ) , and 17 percent in Yox-k, Pa. (S ) . 

The senior high school population, therefore, 
is quite well protected against diphtheria and 
the occurrence of more than sporadic cases is 
unlikely. The adults in the school population, 
on the other hand, are significantly less im- 
mune. In addition to the armual evaluation of 
immunization among preschool childi’en, it 
might be well to sample regularly, at perhaps 
5-year intervals, the diphtheria immxmity of 
the teen-aged groups and young and middle- 
aged adults. 

Such periodic evaluation may well evidence 
that since iixfant and preschool immunization 


in this particular comixxunity is accepted prac- 
tice, the facilities aixd efforts of the health 
departmeixt axxd medical profession should be 
directed towai’d nxaiixtaiixing high levels of 
immunity ixx tlxe adult population. 

In considering this possibility we must re- 
maiix aware of the high levels of sensitivity to 
diphtheria toxoid. Edsall and associates rejxort 
on the use of minute axxxouixts (1 to 2 Lf) of 
highly purified diphthei’ia toxoid in combina- 
tioix xvith tetanus toxoid (^S). Sxxch combina- 
tioix has been used by the Armed Forces for ap- 
proximately 3 yeai’S and has recently beconxe 
coiximei’cially available as “tetanus-diphtheria 
toxoid, for adxxlt use.” 

It is px’obable that because of the low in- 
cidence of cases of diphtheria axxd, therefore a 
deci-eased incidence of carriers of virulent diph- 
theria organisms, active, natural immunization 
is not occurring with any great frequexxcy. The 
high degree of ixnmunity demoxistx’ated prob- 
ably represents a carryover of significaixt 
protection from preschool immunizations. Im- 
munizatioxx in the adult population, howevex’, 
when pex’forixxed was done with antigens, pre- 
sumably less effective than tlxose now available, 
and the lack of reinforcing exposures to the 
organism may be of greater importance. 

Summary 

In J anuary and February 1957, 1,286 Mont- 
gomery County, Md., 12th graders and 110 
adults were given Schick tests with control 
tests. The Schick positive rate for the studeixts 
was 7.9 percent and for the adults, 38 percent. 
No statistically sigixifxcant corx’elation was 
found for race, sex, or residence. 

The results suggest the need for periodic 
sampling of diphtheria immxmity among teen- 
aged and adult segments of the population. 
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London Seminar in Health Education 

An international seminar on the principles, methods, and media of 
health education was held in London, England, April 22-25, 1958, 
under the sponsorship of the Central Council of Plealth Education. 

The program covered the philosophy and practice of health educa- 
tion through theoretical lectures, group discussions, and practicml 
demonstration of techniques. Scheduled subjects were planning t e 
program, choosing the methods, selecting the means, use of eqmpmen , 
and mass media in liealth education. 
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Comparison of CF and HI Tests 
on Psittacosis-LGV Serums 


MATTHEW A. BUCCA, Ph.D. 


W ITHIN recent years, public health labora- 
tories have received an unprecedented 
number of requests for the laboratory diagnosis 
of specimens from patients with suspect infec- 
tions incriminating members of the psittacosis- 
lymphogranuloma venereum (LGV) group of 
viruses. Since most of the laboratories are not 
equipped to prepare their own psittacosis anti- 
gens for the performance of complement fix- 
ation (CF) tests, it has been necessary to rely 
upon commercially available sources for then 
supply. It has also been the practice, and at 
times the necessity, to substitute LGV for psit- 
tacosis CF antigens in tests on serums from cases 
of psittacosis on the basis that one is dealing 
with a group-specific antigen-antibody reaction. 
Meyer (f) statedthathalf of his serums positive 
by psittacosis CF test exhibited no reaction with 
lygranum antigen dosages indicated on the 
label. Volkert and Christensen (2), however, 
concluded from their data that both antigens in 
two unit dosages may be utilized for routine 
testing. The present study represents a com- 
parison of three tests using psittacosis and LGV 
antigens on individual human serums. 

Methods 

The psittacosis antigen {3) consisted of 
heavily infected allantoic fluids which were 
phenolized and subsequently lyophilized after 

Dr. Dacca is chief. Viral and Rickettsial Reagents 
Unit, Diagnostic Reagents Section, Laboratory 
Branch, Communicable Disease Center, Chamblee, 
Ga. The work was performed at the Virus and 
Rickettsia Section, Montgomery, Ala. 


concentration to one-fifth the origmal volume. 
Control antigen was prepared in the identical 
manner using normal embryonated eggs of the 
same age and batch. 

Lygranum CF antigen was purchased from 
commercial sources, and the control antigen 
was the one accompanying the viral antigen. 

The CF test for this study was that described 
by Sigel and co-workers {Ji). Both psittacosis 
and lygranum CF antigens were titrated by the 
block technique with ornithosis positive sermn 
and two units used in the respective tests. Com- 
plement was added to the antigen-antibody sys- 
tem i}i a dosage of 1.8 to 2.0 units. All test 
serums were preliminarily absorbed with packed 
sheep ei-ythrocytes and then inactivated at 
56° C. for a period of 30 minutes before testing. 

The psittacosis hemagglutinating antigen was 
also prepared from infected embryonated eggs. 
The infected allantoic fluid was centrifuged at 
5,000 X gravity for 1 hour and the supernatant 
fluid, which served as the hemagglutinin, was 
stored at temperatures below —30° C. The 
hemagglutination-inhibition (HI) test was per- 
formed according to the method of Hilleman 
and co-workers (5, 6 ) . All serums for this test 
were fii-st absorbed with murine ex-ythrocytes 
and then inactivated at 56° C. for 30 minutes. 

Results 

Oixe hundred and six “negative” serums were 
selected to ascertam the baseline reaction of the 
HI test. Selections were based on a series of 
preliminai-y tests performed on serums received 
in tlie laboi-atoiy showing negative CF i-eactions 
in dilutions of 1 : 2 when tested with psittacosis 
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Table 1. Nonspecific inhibition of serums by 
psittacosis HI test 


» 1 

Serum cUliition 

Number 

Percent 

<1:16 

30 

28. 3 

1:16- 

04 

60. 3 

1:32 

12 

: 11. 5 

1 ; 01 .. 

0 

! 0 


and tygranum CF antigens. These serums were 
also found to be negative by CF tests for certain 
members of the neurotropic group of viruses 
routinely tested in the diagnostic laboratory. 

It may be seen from table 1 that nonspecific 
inhibition may occur in this test in serum- di- 
lutions through 1 ; 32. ilost of the hemagglu- 
tinin inhibitions appeared in serum dilutions of 
1 : 16. A serum dilution of 1 : 61 must, there- 
fore, be used for the baseline reactivity to avoid 
nonspecificity. 

A total of 103 positive serums were tested for 
the comparative test series. ^lost of these 


serums (87 percent) were taken from patients 
presenting a clinical history of, or exposure to, 
members of the psittacosis-LGV group of 
viruses (ornithosis and lymphogranuloma 
venereum) . The results of the three serologic 
tests performed on the same serums are shown 
in tables 2, 3, and 1. 

It is ajrparent from table 2 that psittacosis 
CF antigen was able to detect a larger number 
of positive serums than lygranum CF antigen. 
Ten of the serums (9.7 percent) showed some 
positive titer with psittacosis CF antigen when 
lygranum CF antigen was unable to react at 
the lowest dilution of serum tested (1:2). 
Thirtj'-six (31.9 percent) of the serums elicited 
the same titer when tested with both CF anti- 
gens. Higlier titers with psittacosis CF anti- 
gen were obtained with 61.2 percent of the 
serunrs as compared with lygranum CF anti- 
gen tested on the same serums, wliereas only 3.9 
percent of the serums gave higher titers with 
lygranum antigen. 


Table 2. Number of serums reacting to psittacosis and lygranum CF tests 


Lygranum CF Titers 



Table 3. Number of serums reacting to psittacosis CF and psittacosis Hi tests 


Psittacosis HI Titers 
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Table 4. Number of serums reacting to psittacosis HI and lygranum CF tesls 

Psittacosis HI Titers 



Senim dilution 

<1:16 

1:16 

1:32 

1:01 ' 

1:128 

1:250 

1:512 

1:1,024 

Total 

o 

•w 

<1 -‘2 


3 

2 

1 

o 

1 

1 


10 

25 

19 

E-i 

1:2 

2 

14 

0 

2 


1 




1*4 _ 


7 

4 

4 

3 

1 



O 

1:8 


2 

1 

7 

8 

2 



20 


1;1G 



2 

5 

6 

3 

1 


17 

3 

1:32 - - 




1 

4 

3 

1 

1 

10 

3 

1*04 _ 









0 


1:128 -- - 








1 

1 

>> 

1:256 









0 


1:512 







1 


1 


Total 

2 

26 

15 

20 

23 

11 

4 

2 

103 













From tables 3 and 4 one observes that an 
equal number of serums (60) showed positive 
HI titers (considering the baseline titer of the 
HI test to be 1:64 or higher) from both the 
psittacosis CF and lygranum CF groups. Five 
of the serums (4.9 percent) exhibiting no re- 
action with lygranum CP antigen m dilutions 
of 1:2 or higher elicited HI titers of 1:64 
through 1 : 512. More serums (33 percent) 
tested with lygranum CF antigen in low dilu- 
tions (up through 1 : 8 dilution of serum) gave 
positive HI titers thair serums tested with psit- 
tacosis CF antigen (18 percent) in the same 
dilution range. Of the 93 serums which were 
positive by both psittacosis CF and lygranum 
CF tests, only 55 (or 59.1 percent) were posi- 
tive to the psittacosis HI test. 

Discussion 

The resvdts presented above mdicate that a 
nonspecific reaction may be obtained in the 
psittacosis HI test m senun dilutions through 
1 : 32. At a serum dilution of 1 : 32, 11.5 per- 
cent of the 106 serums tested showed this type 
of reaction. Hilleman and co- workers (6) 
have indicated from a smaller group study that 
human serum titei-s of less than 1:40 are not 
considered significant when tested with men- 
ingopueumonitis hemagglutinating antigen. 
Studies conducted by Ephrati-Elizur and 
Bernkopf (7) show that 6 percent of their ap- 
parently normal serums reacted nonspecifically 
in dilutions of 1:40 and 2 percent in dilutions 
of 1 : SO. They, therefore, considered HI titers 
above 1:80 as falling outside of the normal 


range of nonspecificit 3 ^ It should, however, 
be pointed out that this unfavorable property 
of the HI test may not necessarily invalidate 
the application of this test to diagnostic pro- 
cedures. The serologic criterion of an infec- 
tion is generally taken as a fourfold or higher 
increase in titer of the convalescent phase 
serum over the acute phase specimen. Al- 
though individual serums elicit considerable 
variations in the nonspecific property, the dem- 
onstration of a rise in HI antibody with paired 
serums may provide significant diagnostic in- 
formation. 

Heyer and Eddie (5) state that LGV anti- 
gens from any source are unsatisfactory for the 
serodiagnosis of psittacosis infections and that 
only psittacosis antigens should be utilized in 
the CF test. A large number of our i-eactive 
serums were derived from patients with clini- 
cal histories indicating infections of the psitta- 
cosis-LGV group or presenting a history of ex- 
posure to birds. Our results verify the fact 
that the psittacosis antigen generally exhibits 
a higher sensitivity than the lygranum antigen 
m serums with positive psittacosis CF tests. 

Summary and Conclusion 

Three tests were compared for the detection 
of antibodies to the psittacosis-LGV group of 
viruses. 

The psittacosis HI test exhibits nonspecific 
reactions in serum dilutions through 1:32. 
This places a limitation on its practical appli- 
cation exce 2 rt where a significant antibody rise 
in paired serums can be demonstrated. 


Vol. 73, No. 5, May 1958 


463 




Only 59 percent of the servims positive by 
both psittacosis CF and lygrauum OF tests 
Avere also positive by tlie psittacosis HI test. 

With the current techniques emplo 3 ’ed, the 
psittacosis OF antigen reacts with a larger 
number of serums and in general gives higher 
titers than the tygranura CF antigen. 
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Local Health Departments and Rehabilitation 

Local health departments with trained and experienced staif would 
be immensely helpful in all areas of service to the handicapped, ac- 
cox’ding to the conclusions of a 195(5-57 study of rehabilitation services 
for the deaf and liard of heai’ing in Meti’opolitan Boston. TJie study 
Was conducted bj' the Rehabilitation Council, United Connmniity 
Services of Metropolitan Boston. 

Lack of adequate local public health sei’vices is basic to nnmy of 
the problems of availability and use of I’ehabilitation services, the 
council concluded. They mentioned these problems in particular: 
hearing testing in parochial schools, followup of screening test failures, 
development of ancillary services in suburban and rural areas, and 
adequate speech reading and auditory training facilities in public 
schools. 

Many of the findings of their study, the coxxncil pointed out, are 
applicable to all the handicaijped. 
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Variation in Three 
Staphylococcal 
Typing Phages 

John E. Blair, Ph.D., 
and E. T. Bynoe, Ph.D. 

A stiindai.-cl set of staphylococcal typing 
phages is now used in practically all labora- 
tories where a staphylococcal typing service has 
been established. Comi^arison of the phage 
patterns encountered in different laboratories 
is valid only to the extent that the phages used 
in those laboratories have remained stable and 
have i-etained tlieir original patterns of lytic 
activity. This is especially important when one 
attempts to determine the geographic distribu- 
tion of strains of Staphylococcus aureus show- 
ing a specific phage pattern. It is conceivable 
that although the same strain might be en- 
countered in several diffeveirt laboratories, it 
would not be regarded by some laboratories as 
being identical if variation had affected the 
lytic patterns of the phages concerned. 

That variation in patterns of lytic activity 
may occur was demonstrated by Wahl (i ) , who 
noted that from phage 44A, which has a rather 
limited lytic spectrum, a mutant phage de- 
veloped which exhibited a wide range of 
activity. The mutant was designated as 
“phage 68.” 

We have obtained evidence which suggests 
that variation in lytic activity has taken place 
in certain staphylococcal typing phages that 
are currently being used in the United States. 
The phages involved are those designated as 
“52,” “42B,” and “44A.” 


Dr. Blair is head of the division of bacteriology, 
laboratories division. Hospital for Joint Diseases, 
Neiv York City, and Dr. Bynoe is chief of the bac- 
teriology laboratories, laboratory of hygiene. Depart- 
ment of Health and Welfare, Ottawa, Canada. They 
represent the United States and Canada on the Inter- 
national Committee on Staphylococcus Phage 
Typing, and their laboratories are the central refer- 
ence laboratories for staphylococcal phage typing 
in their respective countries. 
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Phage 4-fA appears to have undergone vari- 
ation in the direction of a wide host range, in 
a manner comparable to that observed by Wahl. 
It often occurs in the phage patteim of strains 
of staphylococci in any of the broad phage 
groups, and thus appears to be of little differ- 
ential value. 

Soon after the re2?ort by Bynoe, Elder, and 
Comtois {2) of the existence of a strain of 8. 
aureus Avhich was susceptible only to the re- 
cently described phage 81, it was found that 
ajjparently similar strains isolated in the United 
States were lysed by phages 52 and 42B as well 
as by phage 81. We suspected that this could 
probably be attributed to the fact that the 
phages 52 and 42B employed in laboratories 
in the United States had undergone some vari- 
ation in lytic activity in the direction of a 
slightly wider host range. In most instances 
these jihages had been supplied by Dr. Blair. 

To determine whether variation in lytic 
activity had occun'ed, Ave examined a number 
of strains of S. aureus, isolated both in Canada 
and the United States, which were known to be 
susceptible to phage 81. The stock phages and 
proiDagating strains of our laboratories were 
exchanged and the following preparations Avere 
made in each laboratory: Laboratory of Hy- 
giene (“LH”) phages Avere propagated on LH 
strains of S. aureus; LH phages Avei’e prepared 
on Hospital for Joint Diseases (HJD) strains; 
HJD phages wei’e propagated on LH strains; 
and HJD jAhages were jirepared on HJD 
strains. The cultures to be examined Avere then 
typed in the usual manner with each of the four 
phage preparations. 

The results obtained in both laboratories 
shoAA-ed essentially mutual confirmation. 
Canadian strams of S. aureus that had been 
lysed only by the LH stock jAhage 81 shoAved 
only the pattern 81 Avhen typed with LH phages 
prejAared on either LH or HJD propagating 
strains. When typed with HJD phages pre- 
pai'ed on either LH or HJD propagating 
strains, they shoAved the pattern 52/42B/81. 
Strains isolated in the United States that had 
originally shoAvn the pattern 52/42B/81 Avith 
the HJD stock phages Avere lysed only by phage 
81 Avhen typed Avith LH phages 2Arepared on 
either LH or HJD pro2Aagating strains. Wlien 
typed with HJD phages prepared on LH or 
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HJD propagating strains, these strains showed 
the j)attern 52/42B/81. 

It seems clear that phages 52 and I2B, as 
maintained in the laboratory of the Hospital 
for Joint Diseases, had undergone variation to 
the extent that they were able to lyse cultures 
of “type” SI. Variation apparently has not 
gone beyond this point, for both phage 52 and 
phage 42B have appeared only in other patterns 
in which they might normally be expected to 
occur. 

The cultures, stock phages, and projuigating 
strains from both laboratories were submitted 
to Dr. R. E. 0. Williams in the Central Refer- 
ence Laboratory in London, who examined them 
in a manner similar to that described above and 
in a personal communication reported confirma- 
tion of our results. 

Bynoe and his associates have reported that 
phage SO, which was developed in Australia by 
Rountree and Freeman {3), appears to be 
closely similar to phage 81, and tiiat cultures 
of S. aureus which are susceptible to phage SI, 
are nearly always lysed also by phage SO (2). 
This has been the experience in the laboratory 
of the Hospital for Joint Diseases. 

There Avould a^jpear to be little question that 
the strains of S. aureus Avhich now are bemg 
Avidely encoiAntered in Canada and the UiAited 
States and Avhich have been reported, respec- 
tively, to sliOAv the patterns 81 or 52/I2B/81 


are identical. In the interest of uniformity of 
reporting and to remove any confusion that 
might exist in the minds' of the readers of tlie 
literature as to the identity of these strains, the 
authors propose that such strams noAv be desig- 
nated as SO/Sl, the designation given them by 
the International Typing Reference Center at 
the Central Reference Laboratoiy. 

To insure results that are more nearl}’ com- 
parable to those obtained at the Central Ref- 
erence Laboratory, Dr. Blair has obtained from 
Dr. Williams ncAV specific lots of phages 52, 
4:2B, and I4A, Avhich he i)lans to include in 
sets of phages for future distribution and to 
send to those laboratories in the United States 
Avhere a phage ty'ping service is noA\’ in 
operation. 
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PHS Exhibit 


Sanitai-y Engineering 
Center Program 


An exhibit of the Robert A. Taft 
Sanitary Engineering Center of the 
Public Health Service shows major 
programs of environmental research. 
The central panel is flanked by four 
others, for air, water, radiation, and 
food, respectively. 

The displays include animated and 
still graphics, models, samples, litera- 
ture, and some equipment in opera- 
tion. 



Specinca.ions: Floor 5 po« 20' by 8'. tCon be used wi.h differenl arrangements of 
the five units.) Operates from one or two J JO-vo/t a. c. outlets. Shipping weight, 
1,200 lbs. The selfing-up requires two men. Avai/abfe by special arrangement 
only with the Director, Robert A. Toft Sanitary Engineering Center, Public Health 
Service, Cincinnati 26, Ohio. 
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Poveity, Pica, and Poisoning 

J. EDMUND BRADLEY, M.D., and SAMUEL P, BESSMAN, M.D. 


A RECENT study of 333 children living 
in an old, congested, low-income area 
of Baltimore, Md., showed that 44.4 percent of 
these children had abnormal blood lead values 
of 0.05 mg. percent and higher (1). The chil- 
dren were selected at random from those, 
brought to the pediatric clinics of the Univer- 
sity of Marjdand Hospital for health super- 
vision or for complaints other than those usu- 
ally associated with lead poisoning. 

Since the history of pica (eating of nonfood 
material) was found in 69.6 percent of the chil- 
dren, the source of lead apparently was paint 
chewed from surfaces of wood or plaster or 
particles of paint swallowed after it had flaked 
from the surfaces. 

Samples of paint were collected from typical 
homes and the lead content determined. The 
lead content in each sample was in excess of the 
recommended 1 percent of the total weight of 
the contained solids {B). 

The majority of the children apparently 
swallowed paint from indoor surfaces. How- 
ever, others may have eaten paint which had 
peeled from exterior walls. The interior of 
the home of one child with lead poisoning did 
not have toxic amounts of lead on its painted 
surfaces, but it was learned that the child sat 
on the stoop outside and ate particles of paint 
fallen from the exterior walls. These contained 
toxic amounts of lead. 


Dr. Bradley is professor and head of pediatrics, 
and Dr. Bessman is associate professor of pediatrics. 
University of Maryland School of Medicine. A 
grant-in-aid from the Department of Health, Educa- 
tion, and W elfare supported the study described in 
this article. 


Pica as the source of lead was also supported 
by the lack of abnormal blood lead values in 
infants under 10 months of age. However, the 
increased incidence of abnormal values begin- 
ning at 10 months of age continued through the 
third year of life and then declined. This age 
distribution corresponds to the period when the 
child is confined to the home, has greater need 
for oral gratification, and in crowded situations 
has fewer controlled interest opportunities. 
Further support for pica as the source of lead 
intoxication is found in current studies by Dr, 
J. E. Bradley and R. S. Mosser of blood lead 
values of children in different socioeconomic 
strata. The data obtained suggest that the 
mean values of the lower group will exceed 
many fold the mean values of the middle and 
upper groups. 

Contributing factors to this high incidence of 
lead intoxication seems to be related directly to 
environment. First, these children live in 
houses where lead-containing paint, used many 
years ago, is now flaking and peeling from the 
surface. Second, there seems to be widespread 
ignorance or disregard of the hazards to the 
child through the ingestion of these particles. 
Despite vigorous education campaigns which 
have been conducted by the public health de- 
partment in Baltimore, many ^Jarents continue 
to accept pica as a harmless manifestation of 
normal infantile development. Third, croAvded 
conditions within the home, and in many in- 
stances the absence of supervision bj^ adults Avho 
may be obliged to leave the children to earn a 
living, allow the infant and preschool child 
opportunity to eat toxic material without 
restraint. 

The main hazard of lead poisoning in a child 
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is lead encephalopathy. Tlie frequency of lead 
encephalopathy is unknown, since only a few 
communities require reports of these cases. 
The incidence is suggested from the report that 
538 Baltimore children were admitted to Balti- 
more hospitals with lead encephalopathy from 
J anuary 1, 1931, to January 1, 1956 (5) . Lead 
encephalopathy, despite recent advances in 
treatment, continues to result in neurological 
sequela, mental retardation, or death (4,5). 

The observations in the Baltimore study sug- 
gest that there is a high incidence of lead 
poisoning in other metropolitan areas where 
slums exist and where paint contains lead. The 
study also suggests that physicians need to be 
constantly aware and alert to the symptoms of 
lead poisoning in children. 

Since this disease is essentially environmental, 
preventive measures are possible. This will re- 
quire the cooperative effort of physicians, 
nurses, and social workers of municipal health 
and welfare departments who will warn par- 


ents constantly of the seriousness of pica in 
children. 
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Legal Criteria for Evidence of intoxication 

A bill setting forth the legal significance of findings from alcoholic 
intoxication tests of drivers on ti-ial in the District of Columbia be- 
came law Sfarch 4, 1958. The legislation eliminates a previous need 
for expert witnesses to explain the legal ramifications of test results. 

If the defendant’s blood has 0.15 percent or more alcohol by weight, 
or an equiimlent proportion of alcohol in 2,000 cubic centimeters of 
his breath, he is presumed to be intoxicated. Alcohol equaling 0.20 
percent by weight in the urine has the same legal significance. 

Percentages of 0.05 or less in the blood or breath and 0.08 or less in 
the urine are proof of sobriety ; and alcohol levels between 0.05 and 
0.15 in the blood and breath and between 0.08 and 0.20 in the ui’ine 
constitute relevant evidence but neither proof nor disproof of so- 
briety or intoxication. 

Drivers are not obligated to submit to the tests, the results of which 
apply when they are tried for driving while intoxicated, for negligent 
homicide, or for manslaughter. 

Only a physician acting at the request of a police officer may witli- 
draw a blood sample for testing. The defendant may request that 
his own physician conduct additional chemical tests. Results are 
available to the tested person on request. 
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Rat, Flea, and Murine Typhus Recurrence 
Following Eradication Measures 

WILLIAM W. SMITH, Ph.D, 


A n EXPER1MENT*\JL attempt to eradicate 
murine typhus was made iu tiie rural 
southeastern quarter of Grady County, Ga., be- 
tween July 3, 1953, and May 4, 195-4. The ex- 
periment was considered a success and has been 
reported by Mohr and Smith {1 ) . 

The chief eradication measures used were 
intensive poisoning of commensal roof and 
Norway rats, Rattus ratfus (Linnaeus) and 
Rattus norvegicus (Erxleben), and applying 
10 percent DDT dust in rat runs to reduce the 
numbers of oriental rat fleas, Xenopsylla 
oheopis (Rothschild) Though lack of time for 
extensive studies and application of special 
treatments made it impossible to eliminate rats 
completely at about 5 percent of the farms in 
the experimental area, it was believed that erad- 
ication of murine tj'phus would not require 
complete elimination of rats and oriental rat 
fleas. 

For 3 years after the eradication program, the 
experimental area was inspected periodically 
to determine the rates at which commensal rats, 
rat fleas, and murine typhus reestablish them- 
selves. The results of these inspections ai'e 
reported here. 

Methods and Procedure 

During the period July 13 to August 5, 1954, 
a preliminary inspection was made of 306 
premises closest to the 5.5 percent from which 
it had not been possible to eradicate all rats. 
More extensive inspections were made annually 
during the months of March through May in 
1955, 1956, and 19.57. It was not possible eacli 


year to inspect every one of the premises orig- 
inally inspected and grouped according to in- 
festation status under the eradication program. 
Each annual inspection, however, covered a 
representative number of premises in each of 
the three gi’oups that had been set up under 
the eradication program (table 1). 

The farm premises were examined for signs 
of rats sucli as fresh droppings, burrows, trails, 
and gnawing. Occupants were questioned as 
to whether or not rats Avere i^resent. If there 
was doubt as to the existence of an infestation, 
dust patches were used and the premises were 
reinspected until a definite decision could be 
reached. 

TJnbaited No. 0 steel traps Avere set in runs 
Avherever it appeared that rats might be caught. 
Rats obtained alive AA^ere brought to the labo- 
ratory Avhere they Avere identified, sexed, killed 
by bleeding from the heart, and brushed and 
seai'ched for ectoparasites. Blood serums from 
these rats were sent to the Communicable Dis- 
ease Center Virus and Rickettsia Disease 
Laboratory in Montgomery, Ala., where the}’ 
Avere tested by complement fixation for tlie 
pi-esence of murine typhus antibodies. Rats 
found dead in the traps were identified and re- 
corded, but they are excluded from discussion 
and data presented in tliis paper. 

Dr. Smith tvas, until recently, an entomologist with 
the Communicable Disease Center, Public Health 
Service, at the Newton Field Station, Newton, Ga. 
He is now assistant professor of entomology and 
assistant director of pest control at the University 
of Florida, Gainesville. 
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Altliough eradication measures -were em- 
ployed until May 4, 1054, many premises liad 
been cleared of rats before tliat date. For pur- 
poses of discussion, the 1955, 1956, and 1957 
inspections are considered to have been com- 
pleted, respectively, 1, 2, and 3 years after the 
eradication progi-am ended. 

Rat Reinfestaiions 

The preliminary inspections made in the 
summer of 1954 showed that 16 (5.2 percent) of 
the premises nearest the farms at which it had 
not been possible to eliminate rats had become 
infested again. Practically all of the 306 
premises inspected at that time were witliin 
three-fourths of a mile of such farms. 

The results of tlie last three annual inspec- 
tions are shown in table 1. Of the premises 

Table 1. Commensal rat infestation of experi- 
mental area, Grady County, Ga., 1, 2, and 3 
years after eradication program ending May 
4, 1954 


Infestation status on May 4, 
1954, and subsequent changes 

1955 

1956 

1957 

Premises cleared of rals by 
eradication ^ 

Number inspected 

00] 

221 

67. 0 

19S 

58. 3 

Percent: 

Still clear _ 

70. 6 

Infested 

25. 4 

17. 2 

29. 9 

Had become infested, but 
clear at annual inspection. 

4. 0 

15. 8 

11.8 

Premises uninfested at time of 
eradication - 

Number inspected 

Percent: 

Still clear 

282 

282 

266 

91. 5 

89. 4 

85. 5 

Infested 

6.7 

3. 5 

ft 7 

Had become infested, but 
clear at annual inspection. 

1. 8 

7. 1 

7. 8 

Premises not cleared of rats by 
eradication ^ 

Number inspected 

29 

29 

29 

Percent: 

Still infested.. 

44. 8 

24. 1 

21. 4 

Clear 

55. 2 

72. 4 

40. 4 

Had been clear, but rein- 
fested at annual inspeo- 
tion 


3. 5 

32. 2 


I 232 premises. 
- 297 premises. 
3 31 premises. 


Table 2. Incidence of typhus antibodies among 
commensal rats trapped in eradication area, 
Grady County, Ga., 1954-57 



1954 

1955 

1956 

1957 

Number of farms where 
rats were trapped. 

28 

57 

41 

60 

Number of rats: 

Trapped and examined. 

70 

139 

142 

148 

With typhus anti- 
bodies _ 

3 

1 

4 

0 

Percent of rats with ty- 
phus antibodies 

4. 3 

0.1 

2. 9 

0.0 


cleared of rats under the eradication program 
and inspected each year, 70.6 percent remained 
iminfested at the end of the first year (1955), 
67 percent at the end of the second year, and 
58.3 percent at the end of the third year. In 
1955, 25.4 percent of the premises inspected 
again had rats, and another 4 percent had be- 
come infested but were clear of rats at this in- 
spection. In 1956, 17.2 percent of the premises 
inspected were reinfested, wliile 15.8 percent 
had had rat infestations since the end of the 
eradication program but were uninfested at the 
time of inspection. Inspection in 1957 showed 
29.9 percent reinfested, and another 11.8 per- 
cent which had been reinfested since 1954 but 
were clear at this inspection. 

Premises uninfested at the time of eradica- 
tion changed little from year to year, as sliown 
by the high proportion of these premises which 
remained clear over the 3-year period — 91.5 
percent of those inspected in 1955, 89.4 percent 
in 1956, and 85.5 percent in 1957 (table 1). 

The greatest changes of infestation status oc- 
curred in the small group of infested premises 
which had not been cleared of rats by eradica- 
tion efforts. In 1955, 55.2 percent of the pi'em- 
ises inspected in this group were uninfested 
at the time of inspection. By 1956, the per- 
centage of premises inspected that had been 
clear of rats at some time since 1954 had 
changed to 75.9, and by 1957, to 7S.6. 

Typhus Antibodies in Rats 

Tests of serums from 70 rats trapped imme- 
diately after eradication at 28 uncleared prem- 
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ises showed that 3 rats had typhus antibodies 
(table 2). These 3 rats came from 2 premises 
well within the study area. At the end of the 
fii-st year after eradication, only 1 rat with 
typhus antibodies was found among the 139 
rats trapped from 57 premises. This rat was 
taken from a farm at the edge of the eradica- 
tion zone and was believed to have moved in 
from the adjacent untreated region. At the 
end of the second year, 4 of 142 rats taken from 
41 farms showed typhus antibodies. These 4 
rats came from 2 farms, one of which was near 
the border and the other well within the eradi- 
cation area. At the end of the third year, none 
of the 148 rats trapped from 66 farms revealed 
any typhus antibodies. 

Ectoparasite Abundance 

Data on ectoparasite infestations of the rats 
examined from 1954 through 1957 are shown in 
table 3. In 1955, 1956, and 1957, the percent- 
ages of rats examined which were mfested with 
X. cheopis were 0.0, 8.5, and 4.1, respectively. 
X. cheopis indexes (average per rat examined) 
were 0.0, 0.2, and 0.4 for those years. In the 
same years, the sticktite flea {Echidnophaga 
gallinacea) was the most abimdant flea species, 
with averages of 6, 7.4, and 3.9 per rat examined. 
The most common mite was Bdellonyssus hacoti 
with annual averages per rat of 7.8, 1.1, and 2.3. 
The spined rat louse {Polyplax spinulosa) was 
found on 57.5, 62, and 83.2 percent of the rats 
examined in these years; its annual indexes 
were 7.2, 6.8, and 9.9, respectively. 

Discussion 

Two to three months after typhus eradica- 
tion measures were termmated, about 5 percent 
of the farm premises which had been cleared 
of rats during the operational period had be- 
come reinfested. All were within 1 mile of rat- 
infested farms. This relatively high rate of 
reinfestation, including those premises that had 
become infested but were clear at annual inspec- 
tion, increased to 29.4 percent, 33 percent, and 
41.7 percent of premises inspected in 1955, 1956, 
and 1957, respectively (table 1). The reinfes- 
tation rate was undoubtedly influenced greatlj’’ 
bj' the proximity of i^remises susceptible to rat 


Table 3. Ectoparasite infestation of commensal 
rats in eradication area of Grady County, Ga., 
1954-57 



Ectopara.site concentration 

Year and ectoparasite 
species 

Average 
per rat 
c.xamined' 

Percent 
of rats 
infested 

Average 
per rat 
infested 

1954 




Xenopsylla cheopis 

0. 0 

0. 0 

0. 0 

Echidnophaga gallinacea^. 

3. 1 

35. 3 

8. 8 

Bdellonyssus bacoli _ 

, 2 

2. 9 

2. 7 

Polyplax spinulosa. 

1. 5 

17. 6 

6. 9 

1955 




Xenopsylla cheopis . 

0 

0 

0 

Echidnophaga gallinacea. . 

6. 0 

26. 6 

22. 7 

Bdellonyssus bacoli 

7. 8 

19. 4 

40. 5 

Polyplax spimdosa. 

7. 2 

57. 5 

12. 5 

1956 




Xenopsylla cheopis 

o 

8. 5 

1. 9 

Echidnophaga gallinacea. . 

7. 4 

32. 5 

21. 0 

Bdellonyssus bacoli.. 

1. 1 

12. 7 

8. 3 

Polyplax spinulosa 

6. 8 

62. 0 

11. 0 

1957 




Xenopsylla cheopis 

. 4 

4. 1 

8. 9 

Echidnophaga gallinacea.. 

3. 9 

27. 0 

14. 5 

Bdellonyssus bacoli 

2. 3 

18. 3 

12. 9 

Polyplax spinulosa 

9. 9 

83. 2 

11. 9 


‘ Numbers of rats examined for ectoparasites in the 
years 1954—57 were 34, 139, 142, and 148, respectively, 
and are identical with numbers of rats trapped each 
year except for 1954, when 70 rats were trapped 
(table 2). 

infestation to those where some rats remained. 
Emlen and others {2) found that populations 
of Norway rats in urban situations recovered 
at the rate of 2 to 6 percent per month when re- 
duced to as low as 10 percent of their oi'iginal 
level. 

Reinfestation of cleared premises, again in- 
cluding those that had become infested but were 
clear at annual inspection, increased very little 
(by 3.6 percent of premises inspected) between 
the 1955 and 1956 inspections. Possibly the in- 
crease in reinfestation was small in the second 
jmar becaiise the emigrant rats were reestablish- 
ing colonies in the new situations and had not 
iucieased in nmnbers sufficiently to supply im- 
petus for further extensive emigrations. In the 
third year, however, reinfestation increased by 
8.7 percent (table 1). Emlen and his co-work- 
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Although eradication measures were em- 
ployed until May 4, 1954, many premises had 
been cleared of rats before that date. For pur*- 
poses of discussion, the 1955, 1956, and 1957 
inspections are considered to liave been com- 
pleted, respectively, 1, 3, and 3 yeai-s after the 
eradication program ended. 

Rat Reinfestations 

The preliminax-y inspections made in the 
summer of 1954 shoAved that 16 (5.2 percent) of 
the premises nearest the farms at Avhich it had 
not been possible to eliminate rats had become 
infested again. Practically all of the 306 
premises inspected at that time AA'ere Avithin 
tliree-fourths of a mile of such farms. 

The results of the last three annual inspec- 
tions are shoAvn in table 1. Of the premises 

Table 1. Commensal rat infestation of experi- 
mental area, Grady County, Ga., 1, 2, and 3 
years after eradication program ending May 
4, 1954 


Infestation status on Jlay 4, 
1954, and subsequent changes 

1955 

1956 

1057 

Premises cleared of ra(s by 




eradication ‘ 




Nnmbfir inspftoted . .. 

001 

OOl 

198 

Percent: 




Still clear 

70. G 

07. 0 

58. 3 

Infested 

25. 4 

17. 2 

29. 9 

Had become infested, but 




clear at annual inspection. 

4. 0 

15. 8 

11. 8 

Premises iminfested at time of 




eradication - 




Number inspected 

282 

282 

266 

Percent: 


1 


Still clear 

91. 5 

89. 4 

85. 5 

Infested 

6. 7 

3. 5 

1 6. 7 

Had become infested, but 




clear at annual inspection. 

1. 8 

7. 1 

7. 8 

Premises not cleared of rats by 




eradication ^ 




Number inspected 

29 

29 

29 

Percent: 




Still infested 

44. 8 

24. 1 

21. 4 

Cle.ar . — 

55. 2 

72. 4 

46. 4 

Had been clear, but rem- 




fested at annual inspec- 

0 

3. 5 

32. 2 


1 232 premises. 

2 297 premises, 

3 31 premises. 


Table 2. Incidence of typhus antibodies among 
commensal rats trapped in eradication area, 
Grady County, Ga., 1954-57 



1954 

1955 

1956 

1957 

Number of f.arms where 
rats were trapped 

28 

57 

41 

66 

Number of rats: 

Trapped and examined- 

70 

139 

142 

148 

With typlius anti- 
bodies 

3 

1 

4 

0 

Percent of rats with ty- 
phus antibodies 

4.3 

0. 7 

2. 9 

0.0 


cleared of rats under the eradication program 
and inspected each year, 70.6 percent remained 
uninfested at the end of the first year (1955), 
67 percent at the end of the second yeai-, and 
58.3 percent at the end of the third year. In 
1955, 25.4 percent of the premises inspected 
again had rats, and another 4 percent had be- 
come infested but were clear of rats at this in- 
spection. In 1956, 17.2 percent of the premises 
inspected were reinfested, while 15.8 percent 
had had rat infestations since the end of the 
eradication program but were iminfested at the 
time of inspection. Inspection in 1957 shoAA’ed 
29.9 percent reinfested, and another 11.8 per- 
cent which had been reinfested since 1954 but 
were clear at this inspection. 

Premises uninfested at the time of eradica- 
tion changed little from year to year, as shoAvn 
by the high proportion of these premises Avhicli 
remained clear over the 3-year period — 91.5 
percent of those insjaected in 1955, 89.4 percent 
in 1956, and 85.5 ixercent in 1957 (table 1). 

The greatest changes of infestation status oc- 
curred in the small group of infested premises 
which had not been cleared of rats by eradica- 
tion efforts. In 1955, 55.2 percent of the prem- 
ises inspected in this group were uninfested 
at the time of inspection. By 1956, the per- 
centage of premises inspected tliat had been 
clear of rats at some time since 1954 had 
changed to 75,9, and by 1957, to <8.6. 

Typhus Antibodies in Rats 

Tests of serums from 70 rats trapped inxme- 
diately after eradication at 28 uncleared prein- 
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Altliough eradication measures were em- 
ployed until May 4, 1954, many premises had 
been cleared of rats before that date. For pur- 
poses of discussion, the 1955, 1956, and 1957 
inspections are considered to have been com- 
pleted, respectively, 1, 2, and 3 years after the 
eradication program ended. 

Rat Reinfestations 

The preliminary inspections made in the 
summer of 1954 showed that 10 (5.2 percent) of 
the premises nearest the farms at whicli it had 
not been possible to eliminate rats had become 
infested again. Practically all of the 306 
premises inspected at that time were witliin 
three-fourths of a mile of such farms. 

The results of the last three animal inspec- 
tions are shown in table 1. Of the premises 

Table 1. Commensal rat infestation of experi- 
mental area, Grady County, Ga., 1, 2, and 3 
years after eradication program ending May 
4, 1954 


Infestation status on May 4, 
1954, and subsequent changes 

1955 

1956 

1957 

Premises chared of rats by 
eradication * 




Number inspected 

Percent: 

221 

221 

198 

Still clear 

70, 0 
25. 4 

67. 0 
17. 2 

58. 3 
29. 9 

Had become infested, but 

clear at annual inspection. 

Premises xininfesied at time of 
eradication 3 

4.0 

15. 8 

11.8 

Number inspected 

Percent: 

282 

'282 

266 

Still clear 

91. 5 

89. 4 

85. 5 

Infested — 

Had become infested, but 

6. 7 

3. 5 

6. 7 

clear at annual inspection . 

Premises not cleared of rats by 
eradication 3 

1. 8 

7. 1 

7. 8 

Number inspected 

Percent: 

29 

29 

29 

Still infested 

44. 8 

24. 1 

21. 4 

Clear . — 

Had been clear, but rein- 
fested at annual inspec- 

55. 2 

72. 4 

46. 4 

tion 

0 

3. 5 

32. 2 


1 232 premises. 
- 297 premises. 
3 31 premises. 


Table 2. Incidence of typhus antibodies among 
commensal rats trapped in eradication area, 
Grady County, Ga„ 1 954-57 



1954 

1955 

1956 

1957 

Number of farms where 
rats were trapped 

28 

57 

41 

66 

Number of rats: 

Trapped and examined. 

1 70 

139 

142 

148 

With typhus anti- 
bodies 

3 

1 

4 

0 

Percent of rats with ty- 
phus antibodies 

4.3 

0.7 

2.9 

0.0 


cleared of rats under the eradication program 
and inspected each year, 70.6 percent z’emained 
iminfested at the end of the first year (1955), 
67 percent at the end of the second year, and 
58.3 percent at the end of the third year. In 
1955, 25.4 percent of the premises inspected 
again had rats, and another 4 percent had be- 
come infested but were clear of rats at this in- 
spection. In 1956, 17.2 percent of the premises 
inspected were reinfested, while 15.8 percent 
had had rat infestations since the end of the 
eradication program but were uninfested at the 
time of inspection. Inspection in 1957 showed 
29.9 percent reinfested, and another 11.8 per- 
cent which had been reinfested since 1954 but 
were clear at this inspection. 

Premises uninfested at the time of eradica- 
tion changed little from year to year, as shown 
by the high proportion of these premises which 
remained clear over the 3-year period — 91.5 
percent of those inspected in 1955, 89.4 percent 
in 1956, and 85.5 iiercent in 1957 (table 1). 

The greatest changes of infestation status oc- 
curred in the small group of infested premises 
wdiich had not been cleaz’ed of rats by eradica- 
tion efforts. In 1955, 55.2 percent of the prem- 
ises insjzected in this gz'oup wezn iminfested 
at the time of insjDection. By 1956, the pez-- 
centage of premises inspected that had been 
clear of rats at some time since 1954 had 
changed to 75.9, and by 1957, to 78.6. 

Typhus Antibodies in Rats 

Tests of serums from 70 rats trapped imme- 
diately aftez’ ez’adication at 28 uncleared pi'em- 
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ises showed that 3 rats had typhus antibodies 
(table 2) . These 3 rats came from 2 premises 
well within the study area. At the end of the 
fust year after eradication, onlj' 1 rat with 
typhus antibodies was found among the 130 
rats trapped from 57 premises. This rat Avas 
taken from a farm at the edge of the eradica- 
tion zone and was believed to liaA'e moved in 
from the adjacent untreated region. At the 
end of the second year, I of 142 rats taken from 
41 farms shoAved typhus antibodies. These 4 
rats came from 2 farms, one of Avhich Avas near 
the border and the other Avell Avithin the eradi- 
cation area. At the end of the third year, none 
of the 148 rats trapped from G6 farms revealed 
any typhus antibodies. 

Ectoparasite Abundance 

Data on ectoparasite infestations of the rats 
examuAed from 1954 through 1957 are shoAvn in 
table 3. In 1955, 1956, and 1957, the percent- 
ages of rats examined Avhich Avere mfested Avith 
Z. cheopis were 0.0, 8.5, and 4.1, respectively. 
Z. cheopis indexes (average per rat examined) 
Avere 0.0, 0.2, and 0.4 for those years. In the 
same years, the sticktite flea {Eohidnophaga 
gallinacea) was the most abundant flea species, 
Avith averages of 6, 7.4, and 3.9 per rat examined. 
The most common mite Avas Bdellonyssus hacoti 
with annual averages per rat of 7.8, 1.1, and 2.3. 
The spined rat louse {Polyplax spinulosa) Avas 
found on 57.5, 62, and 83.2 percent of the rats 
examined in these years; its annual indexes 
were 7.2, 6.8, and 9.9, respectwely. 

Discussion 

Tavo to three months after typhus eradica- 
tion measures Avere terminated, about 5 percent 
of the farm premises aaIaIcIi had been cleared 
of rats during the operational period had be- 
come reinfested. All Avere Avithin 1 mile of rat- 
infested farms. This relatively high rate of 
reinfestation, including those premises that had 
become infested but wei’e clear at aimual inspec- 
tion, increased to 29.4 percent, 33 percent, and 
41.7 percent of premises inspected in 1955, 1956, 
and 1957, respectu’-ely (table 1). The reinfes- 
tation rate was undoubtedly influenced greatly 
by the proximity of premises susceptible to rat 


Table 3. Ectoparasite infestation of commensal 
rats in eradication area of Grady County, Ga., 
1954-57 



Ectoparasite concentration 

Year and ectoparasite 
species 

Average 
per rat 
examined' 

Percent 
of rats 
infested 

Average 
per rat 
infested 

1954 




Xenopsi/lla cheopis. 

0. 0 

0. 0 

0. 0 

Echidnoplmja gallinacea.. 

3. 1 

35. 3 

8. 8 

Bdellonyssus bacoli 

. 2 

2. 9 

2. 7 

Polyplax spinulosa .. 

1. 5 

17. G 

6. 9 

1955 




Xenopsylla cheopis 

0 

0 

0 

Echidnophaga gallinacea.. 

6. 0 

26. 6 

22. 7 

Bdellonyssus bacoli. . .. 

7. 8 

19. 4 

40. 5 

Polyplax spinulosa 

7. 2 

57. 5 

12. 5 

1956 




Xenopsylla cheopis 

2 

8. 5 

1. 9 

Echidnophaga gallinacea. . 

7. 4 

32. 5 

21. 0 

Bdellonyssus bacoli 

1. 1 

12. 7 

8. 3 

Polyplax spinulosa 

6. 8 

62. 0 

11. 0 

1957 




Xenopsylla cheopis 

. 4 

4. 1 

8. 9 

Echidnophaga gallinacea.. 

3. 9 

27. 0 

14. 5 

Bdellonyssus bacoli 

2. 3 

18. 3 

12. 9 

Polyplax spinulosa 

9. 9 

83. 2 

11. 9 


> Numbers of rats examined for ectoparasites in the 
years 1951—57 were 34, 139, 142, and 148, respecti\'ely, 
and are identical with numbers of rats trapped each 
year except for 1954, Avhen 70 rats Avere trapped 
(table 2). 

infestation to those where some rats remained. 
Emlen and others { 2 ) found that populations 
of NorAvay rats in urban situations recovered 
at the rate of 2 to 6 percent per month when re- 
duced to as loAv as 10 pei’cent of their original 
leAml. 

Keinfestation of cleared premises, again in- 
cluding those that had become infested but Avere 
clear at annual inspection, increased A'^eiy little 
(by 3.6 iDercent of premises inspected) between 
the 1955 and 1956 inspections. Possibly the in- 
crease in reinfestation was small in the second 
year because the emigrant rats Avere reestablish- 
ing colonies in the new situations and had not 
increased in niunbers sufficiently to supply im- 
petus for further extensive emigrations. In the 
third year, hoAvever, reinfestation increased by 
8.7 percent (table 1). Emlen and his co-AA'ork- 
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ers (2) noted in their study that 2 years elapsed 
before I’einfestatioii occurred in one location 
u'here all Korway rats had been destroj'ed. 

Since only one survey of the study area could 
be made each year, progressive emigrations and 
reinfestations could be determined only in a 
general manner. Few premises which were re- 
infested during the first year were as far as a 
mile from one of the i^remises not entirely 
cleared of rats. The manner and causes of rat 
migration to new premises were not determined, 
but in addition to tlie ecological factors, such 
as dwindling food supplies and harborage re- 
moval, commonly believed to motivate emigra- 
tions, inherent wandering tendencies — particu- 
larly in roof rats— appear to be influential. 

Eural premises which are uninfcsted by com- 
mensal rats are generally incapable of support- 
ing or harboring these rodents. If tlie farm 
is a poor one, little or no foodstuff is likelj'^ to 
be available to rats, and the usual suudl, openly 
constructed buildings do not afford suitable 
harborage. Anotlier deterrent is activitj* con- 
stant enough to disturb rats attempting to settle. 
In the eradication area, rat control measures on 
farms w’ere rarely extensive enough to prevent 
reinfestation. In a few cases, however, the in- 
tensive efforts of individual farmers apparently 
accounted for complete freedom from com- 
mensal rats, at least for short periods. For 
these vai’ying reasons, uninfested premises 
tended to remain uninfested (table 1) . 

Farais at which rat eradication was impossi- 
ble were least stable with relation to changes 
in rat infestation. At the end of each of the 3 
years after eradication measures ceased, 55.2 
percent, then 75.9 percent, and finally 78.6 
percent of inspected premises were free of 
rats. Smith { 3 ) recorded a natural decline 
of approximately 65 percent in farm premises 
infested with commensal rats in neighboring 
Thomas County, Ga., over the past decade. 

In addition to the natural environmental 
factors which would account for part of 
the decrease in the number of rat- infested farms 
within the eradication area, it is believed that 
certain other factors stemming from the t 3 ^phus 
eradication program also were contributory. 
These factors are: (a) individual actions re- 
sultino^ from the creation of desire in the farmer 
to geU-id of rats, and (&) the program's reduc- 


tion of the number of rats to the point where 
differences in age and sex composition pro- 
liibited reproduction of those remaining. The 
latter factor’ was believed by Emlen and his col- 
leagues (2) to be responsible for the ver)' sIoat 
recover}^ of I^orAvaj’ rat populations which had 
been retluced to a few individuals. 

Complement fi.xation tests of rat blood serums 
indicated tliat antibodies to murine typluis had 
disappeared from the rats in the eradication 
area by the end of the first j’ear, although one 
rat Avith typhus antibodies AA’as taken at the 
border adjoining a knoAA’n typhus-infected 
premise. Three of the four rats Avith typhus 
untibodie.s trapped at the end of the second 
3 'ear (1956) came from a farm in the lieart of 
the eradication area. This farm had had a roof 
rat infestation which eradication measures had 
failed to dislodge. One of the three rats Avith 
antibodies taken froiAi this farm Avas a Forway 
rat, indicating the possible reintroduction of 
typhus infection from an outside source. At 
the end of the next year, no evidence of rat in- 
festation could be found at this farm, possibly 
because of poisoning attempts b3’' the oAA’uer. 
The fourth rat Avith typhus antibodies (1956) 
was trapped at a farm near the southern edge of 
the e.xi)erimental region. It had probabty emi- 
grated from outside the zone since seA’eral other 
rats taken from the same farm had iao aiAti- 
bodies to iiAUrine t 3 ’plms. The supposition that 
t 3 fphus AA’as not being transmitted from rat to 
rat in the experiAneiAtal area was further 
strengthened by the absence of an 3 ’ evidence of 
previous typhus infectiozi in the rats trapped at 
the end of the third and final year. 

A recentl 3 ' published paper by Smith H) 
comparing seasonal jJi’evalence of t 3 'pln)S anti- 
bodies in rats Avith seasoiral occurrence of im- 
poi’tant commensal rat ectoparasites indicates 
tlie importance of the oriental rat flea, X. 
ekeopis, as the natural A’ector of murine typluis 
among rats and the relative unimportance of 
other common ectopai'asites. Prior experience 
has shoAvii that an average of at least 1 X 
rheopis per rat traj^ped usually accompanies 
successful transmission of typhus from rat to 
man. No such estimate lias been postulated for 
rat-to-rat transmission, but tlie averages of 0.2 
and O.I X. cheopis per rat trapped in the experi- 
mental area at the end of 2 and 3 yeai-s folIoAv- 
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iug oriidiciitiou iudicivtti the pruclicivl elinuiui- 
tioii from the area of tlie hazard to liunuius of 
typhus traiisiiiissioii from rats. Although the 
oriental rat Ilea and tho tropical rat mito in- 
fested more rats at the end of the second year 
than at the end of the first or third years (table 
3), this may have been due to weather condi- 
tions toward the end of the second year which 
favored these ectoparasites. In fact, no case of 
murine typhus in humans is known to have oc- 
curred in the typhus eradication area of Grady 
County since the cessation of eradication 
measures on May 4, 1954. 

Summary 

During a lO-month operational period, an 
attempt was made to eradicate murine typhus 
fever from the rural endemic foci in the south- 
eastern quarter of Grady County, Ga. Intensive 
rat poisonmg and applications of 10 percent 
DDT dust to rat-infested farm premises were 
the chief eradication measures used. 

Four extensive inspections were made within 
the area after eradication measures ceased on 
May 4, 1954. A preliminary inspection made 
within 2 months after the eradiction program 
ended indicated reinfestatioir of 5.2 percent of 
the farms nearest to those where rats were not 
completely eradicated. More complete inspec- 
tions of the farms in the eradication area at 
intervals of 1, 2, and 3 yeai’s after eradication 


showed that rats had reinfested 29.4, 33, and 
41.7 percent of the farms from which rats had 
been cleared. 

Typhus antibodies were found in 3 of 70 rats 
trapped in the area immediately after the 
eradication program. At the end of 1 year, the 
1 rat with typhus antibodies among 139 rats 
trapped, was believed to have emigrated from 
adjoining untreated territory. Four rats of a 
total of 142 trapped at the end of the second 
year had antibodies to typhus, wdiile none of 
148 rats taken at the end of the third year re- 
vealed typhus antibodies. No human cases of 
murine typhus are known to have occurred in 
the experimental area since the cessation of 
operational procedures on Jlay 4, 1954. 
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Studies on Radiation Hazards Scheduled 

A neiv progfam to study the hazards of radiation will be initiated 
in 1958 at the New York University-Bellevue Medical Center tiirongh 
a $500,000 grant from the Eockefeller Foundation. 

According to Dr. Norton Nelson, director of the Center's Institute 
of Industrial Medicine, who will direct the activities of the program 
attention will be given to radiation hazards for the general pqiula- 
tion as well as to special risks in industrial use. 
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publications 


Domestic Agricultural 
Migrants in the United 
States (map and table) 

PUS Puhlication ^o. S'jO. iOJ7. 23 
cents. 

Prepared as a basis for plaimiug 
liealtli services, the map indicates 
the peak demand iu 002 counties 
which were estimated to have 100 
or more migrant workers from out- 
side tlie couiitj’ at tlie peak of the 
normal crop season. The table gives 
the population of these counties and 
the estimated number of migrants 
needed by each. 

The basic data were obtained from 
the U. S. Departments of Labor and 
Agriculture and were clieclced by 
State health agencies. 

Urban Fringe Sanitation 

A selected bibliography 

PUS Piibliculioii Ao. 5S3 {Public 
Health BibliograpUy Scries No. IS). 
1058. By 3Yarrc>i F. Smilh. 27 
pages. 15 cents. 

One luuidred annotated references 
have been prepared to assist sanitary 
engineering personnel. The bibli- 
ograpliy is organized under four 
subjects; water supply, sewerage, 
refuse, and planning, with further 
breakdowns as to administrative, 
economic, and technical articles for 
the water and sewerage portions. 

Rabies: Methods in 
Laboratory Diagnosis 

PUS Publication No. 568. 1957. By 
Ernest S. Tierkcl and Helen 0. Neff. 
Jfi pages; illustrated. 25 cents. 

Designed to provide a practical 
guide for workers concerned with 
routine rabies diagnosis, this manual 
presents techniques selected for 
their simplicity, dependability, and 
economy. 


The subjects cover preparation of 
suspected tissues for laboratory 
diagnosis, microscopic examination 
for Negri bodies and performance of 
the biological diagnostic test. In- 
formation on packing and shipping 
specimens and regulations covering 
their transportation plins a sample 
animal history form and a list of 
selected readings are included. 


Control of Domestic 
Rats and Mice 

Pits Publication No. 563. 1957. By 
Bayard /■'. Bjornson ami Charles T. 
Wright. 25 pages; illustrated. 23 
cents. 

This training handbook describes 
brleily rodent-borne diseases, such 
ns murine typhus, plague, rat-bite 
fever, salmonellosis, and rickettsial- 
pox, and discusses identification and 
biology of domestic rats and mice. 

The role of sanitation, including 
proper storage, collection and dis- 
posal of refuse, as well as methods 
of rodent killing, trapping, rodenti- 
cides, and burrow gassing, are em- 
phasized. Simple methods of rat- 
proofing, formulas for common ro- 
dentieides, and methods of control- 
ling rodent ectoparasites are given. 


Patients and 
Personnel Speak 

A method of studying patient 
care in hospitals 

PHS Publication No. 527. 1957. By 
Faye G. Abdellah and Eugene Levine. 
33 pages. 30 cents. (Checklist 
forms for patients and personnel, 
$3.00 per 100.) 

The technique used successfully by 
60 American Hospital Association 
member hospitals to evaluate their 
nursing services has been refined and 
made available in this manual. 


The booklet discusses the value of 
studying patient care, how to get 
started, the responsibilities of study 
personnel, and how to tabulate and 
analyze the data. 

Forms for gathering data and a 
tested checklist on which hospital 
patients, doctors, administrators, 
and nur.sing staffs can state their 
personal observations of gaps in 
service are included. 


Information Leaflets 

GOOD TEETH. PHS Publication 
No. .'i05. (Health Information Scries 
No. S3) Revised 1957. 11 pages. 10 
cents. Gives pointers on dental care 
for children from infancy through 
eliildhood. Discusses the value of 
fiuoridatiou and tells at what ages 
topical applications of fluoride 
should be made. 

SLMPLE GOITER. PHS Publica- 
tion No. 100. (Health Information 
Scries No. 50.) Revised 1957. Leaf- 
let. $2.00 per 100. Describes briefly 
cause, effect, prevention, and treat- 
ment oi simple goiter. 

GALLSTONES AND GALL BLAD- 
DER DISEASE. PHS Publication 
No. 99. (Health Information Series 
No. 58.) Revised 1957. Leaflet. 
$3.00 par 100. Describes snlistones, 
the symptoms they produce, aud 
emergency treatment. Discusses im- 
portance of consulting a physician. 


This section carries announcements of 
new publications prepared fay the Pub- 
lic Health Service and of selected publica- 
tions prepared by other Federal agencies. 

Unless otherwise indicated, publ/cotions 
for which prices are quoted ore for sale 
by the Superintendent of Documents, U. S. 
Government Printing Office, Washington 
25, D. C. Orders shou/d be accompanied 
by cash, check, or money order ond should 
folly identify the publication. Public 
Health Service publications which do not 
carry price quotafions, as wefi as single 
sample copies of those for which prices 
are shown, can be obtained without 
charge from the Public Inquiries Branch, 
Office of Information, Public Health 
Service, Washington 25, D. C. 

The Public Heolth Service does not sup- 
ply publications other than its own. 
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Rehabilitation of the Cardiac 

PHILIP R. LEE, M.D. 


Dr. Lee introduces a provocative approach to the 
most common form of disability, one which does not 
lend itself to the usual process of physical repair or 
vocational training. Public Health Reports will 
welcome papers dealing with specific applications of 
Dr. Lee’s philosophy. 

R ehabilitation of the cardiac is a 

comjplex process, properly initiated by 
medical, social, psychological, and vocational 
evaluation of the patient. 

The cardiac may be an infant with congenital 
heart disease, a youngster with acute rheumatic 
fever, a miner with cor pulmonale, an executive 
with acute myocardial infarction, a farmer ■with 
hypertensive cardiovascular disease, or an 
elderly housewife with chronic I'heumatic heai t 
disease. The various etiological types of heart 
disease must be differentiated in the light of in- 
creasing numbers of therapeutic approaches 
available. Eor example, the prophylactic use 
of penicillin to prevent streptococcal infection 
in youngsters who have recovered from rheu- 
matic fever has prevented recurrent attacks of 
rheumatic fever and has thus enabled children 
to live lives nearer normal. 

Impairment and Disability 

The patient with heart disease may suffer no 
disability as a result of his disease or he may 
be totally disabled. Impairment and disability 
are often considered to be synonymous, but 
actually, total disability means the inability to 
engage in work commensurate with his previous 
training and his skills and aptitudes, while im- 
pairment refers to any strvrctnral or functional 
abnormality. The person who has heart dis- 
ease may have an impairment of structure or 


function without disability, or he may be totally 
disabled with only a minor impairment. 

Heart diseases are often associated with a 
protracted course often with a gradual cumula- 
tive impairment, and with a clinical picture that 
may be complicated by physical, psychological, 
social, vocational, or economic dislocations. 

There may be a short period of severe physi- 
cal handicap and total disability, followed by 
complete functional recovery without disability, 
as in the case of the patient who suffers a heart 
attack; there may be a gradual progressive 
downhill course, as in some patients with 
chronic rheumatic heart disease ; there may be a 
long period of relatively good health with death 
due to unrelated causes ; there may be chronic 
ill health followed by complete surgical cure, 
as in many patients with congenital heart dis- 
ease; or there may be years of little or no handi- 
cap terminated by a year or more of increasing 
ill health and finally death, as in certain patients 
with severe hypertension. Between the ex- 
tremes of sudden death and normal life may 
occur all varieties of- physical and functional im- 
pairment, as well as physical, psychological, so- 
cial, and vocational handicap or disability 
among patients with cardiac disease. 

The physical handicaps of the cardiac are 
most often a diminished tolerance for exercise, 
easy fatigue, shortness of breath, swelling of 
the ankles, or anginal pain. Other less common 
symptoms may occur as a result of heart disease. 
Ps3'chological handicaps may be greater than 
the physical. They are likely to take the form 
of fear of sudden death, anxietj', depression. 

Dr. Lee, who has written a number of articles on re- 
habilitation, is with the Palo Alto Medical Clinic, 
California. 



overcoiicern about the heart, hostility of 
rejection. 

Although the great majority of patients witln 
heart disease are able to lead relatively normal 
lives despite some organic impairment and 
many are able to work productively in industry, 
to attend regular school, to labor on the farm, 
or to carry out the manifold duties of tire house- 
wife, any individual witlr heart disease may be 
severel}’^ handicapped. 


Evaluation 


Eehabilitation of the cardiac should begin 
the mojnent he is stricken. The first step in 
this rehabilitation is proper evaluation, includ- 
ing assessment of the physical, psychological, 
social, and vocational status of tire patient. 
This may he accomplished by the f amiljf phy- 
sician n-ithout the aid of the social worker, 
psychologist, vocational counselor, and consult- 
ant cardiologist. If any of the latter are re- 
quired, liowever, it is the responsibility of the 
patient's physician to be sure their services are 
made available. 

It has been estimated that for SO jjercent of 
the cardiac patients evaluation and the manage- 
ment of the total rehabilitation program can be 
carried out by the patient’s pei'sonal physician, 
but for 20 i^erceut of the patients a team ap- 
proach is essential if the patient is to achieve bis 
maximum level of function in society. 

The medical examination should include a 
careful, accurate, and thorough history as well 
as a complete physical examination and appro- 
priate laboratory studies. The physician 
shoidd also assess the patient’s functional capac- 
ity. The patient may be able to perform the 
ordinary activities of life without distress, or 
may find it difficult if he is recovering from an 
acute cardiovascular illness or if he has many 
psychological problems which alter his subjec- 


tive response to exercise. 

After the physician has estimated the pa- 
tient’s functional capacity, he should evaluate 
physical and emotional stresses in the patient’s 
daily life to determine if the patient has the 
capacity to continue his normal activities. Con- 
siderable information is now available for this 
assessment, not only on the enei-gj^ cost of a 
variety of activities, but also on environmental 


stresses and on the stresses imposed on individ- 
uals by their emotional reactions. 

Emotional problems are often of greater im- 
portance in rehabilitation than the physical 
limitations imposed on the patient by his dis- 
ease. The physician can usually determine the 
major emotional problems if he allows the pa- 
tient sufficient time to relate the details of his 
illness, his concerns about himself, his familj", 
job, and future. Occasionally it is necessary to 
have psychological testing or psychiatric con- 
sultation or both. 

Of considerable importance in returning a 
patient to work is the patient’s attitude. Jones 
used a simple method to classify patient’s atti- 
tudes toward work which he found correlated 
rather well with success or failure in vocational 
rehabilitation. The following was his classi- 
ficatioTi. Grood: tictivAy seeking employmeTA 
and cooperative in attempts to help him,- fair: 
willing to work, but doubtful of his ability to do 
so ; i)oor : not seeking work and maintaining he 
had difficulty in working; and, bad : obstructing 
attempts to find him work and claiming his 
heart made him unfit. Of the patients Avith a 
good or fair attitude two-thirds were resettled 
in productive employment while only one-third 
of those Avith a i)oor attitude and none AA’ith a 
bad attitude Avere resettled. 

If the psychological assets are positive and 
the i^atient is strongly motivated, much can be 
accomplished by the individual, eAmn in the 
presence of severe organic heart disease. If the 
patient is not motivated and cannot become so, 
the jjhysician and other members of the re- 
habilitation team are likely to accompdish little 
even if the j)atient has no physical limitation. 

In evaluating the emotional status of a car- 
diac, especially a child, the patient’s family must 
be considered. Often the family Avill make the 
difference betAveen success or failure in rehabili- 
tation. If they are understanding and coopera- 
tiA'e they can be of immeasurable aid, but if they 
are overprotective, fearful, or rejecting, re- 
habilitation attempts may meet with failure. 

Sodologic Factors 

The physical and psychological aspects of 
cardiac rehabilitation have received consider- 
ably more attention thnn bare many of the soci- 


476 


Public Hcallh Reports 



ologic factors despite the latter’s importance in 
rehabilitation. Limitations placed on many car- 
diacs by their physicians severely restrict their 
social opportunities as do the eraplojoneiit poli- 
cies of many industries and the current inter- 
pretation and administration of many of our 
workmen’s compensation laws. 

■\Ylien the social and vocational status of any 
cardiac is evaluated, the fact that the majority 
of cardiacs can live relatively normal lives 
sliould be kept in mind. The majority w’ho 
labor in industi’y, on tlie farm, in the home, or 
who attend school are better otf continuing in 
their usual work or habits of life than by radi- 
cally altering them when no clear-cut indication 
to do so exists. 

Points to be emphasized in tlie social history 
are the psychological factors to which may be 
added family relationships, economic status, 
housing, and education. In the vocational 
history, information should be obtained on 
specific characteristics of the job or work i)lace, 
operations or activities involved, environmental 
conditions, wages, group pressures or other so- 
cial pressures on the job, previous vocational ex- 
perience or training, skill, adaptability, and 
interests. 

For children, appropriate emphasis must be 
placed on the family, on the child’s intelligence, 
education, interests, motivation, and potential 
for future activities. In this instance, skill may 
be developed and patterns established, whereas 
in older cardiacs often the only realistic ap- 
proach is to attempt to restore the i)atient to his 
usual habits of life and work. 

Individualized Planning 

Parallel with the evaluation is the individual- 
ization of the rehabilitation program. Al- 
though two patients have the same organic de- 
fect they will not have the same personality, nor 
will their habits or environmental stresses be 
the same. These factors must be considered 
when giving the patient advice about diet, 
drugs, physical activity, occupation, i-ecreation, 
sexual activity, emotional stress, smoking, and 
the variety of day-to-day problems involved in 
his rehabilitation. 

In what is perhaps the single most important 
step in the rehabilitation process, the plij'si- 
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cian’s unhurried discussion wdth the patient 
about his disease, tlie emphasis should be on 
the more optimistic aspects, particularly re- 
garding prognosis and the ability of the pa- 
tient to return to a reasonably normal and 
productive life. The patient should be told in 
some detail how he can best arrange his life to 
fit the circumstances. Often it is advisable to 
outline treatment procedures as well as the over- 
all rehabilitation program. 

The rehabilitation of any cardiac may in- 
volve family members, nurses, teacliers, social 
workers, vocational counselors, psychologists, 
psychiatrists, surgeons, cardiologists, occupa- 
tional therapists, dietitians, industrial piiysi- 
cians, employer’s, union leaders, personnel di- 
rectors, felloiv workers, and friends. Although 
manyf disciplines and individuals may be em- 
ployed in the rehabilitation program, the pa- 
tient’s personal physician must remain his 
guide from the time of initial illness until the 
goal of rehabilitation, namely the return of 
the patient to the best life he can lead with wliat 
he has left, is achieved. 

Summary 

1. Rehabilitation of the cardiac is a complex 
jirocess properly initiated by medical, psycho- 
logical, social, and vocational evaluation of the 
jiatient. 

2. The rehabilitation program must be in- 
dividualized to meet the specific needs of the 
patient. 

3. Tlie single most important step in the 
rehabilitation of the cardiac is the physician’s 
unhurried discussion with the patient about the 
nature of his disease, its treatment, prognosis, 
and liow he can best arrange his life to fit the 
circumstances. 

4. The rehabilitation of the cardiac may in- 
volve many different people, with diverse skills, 
but the physician must remain the patient’s 
guide until the patient has returned to the best 
life he can lead with what lie has left. 
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Revised Regulations for Tuberculous Immigrants 


Aliens with tuberculosis who are permitted to im- 
migrate to the United States are now required to go 
promptly to a hospital for examination and necessary 
medical care, according to a change in immigration 
regulations announced by the Immigration and Nat- 
uralization Service of the Department of Justice and 
by the Public Health Service. Hospitalization as an 
inpatient is not necessary if the responsible phy- 
sician determines that outpatient care is adequate. 
Earlier regulations provided for hospitalization “if 
required,” without stating details on enforcement. 

Public Law 85-316 of September 11, 1957, con- 
tains a provision permitting an immediate family 
member of an American citizen or of a resident alien 
to immigrate to this country although afflicted with 
tuberculosis. Other aliens with this disease are 
barred from admission. 

Before receiving an immigrant visa, the alien must 
submit a statement from a State, Territorial, or local 
health officer, or from the director or a physician 
staff member of a hospital recognized by the Public 
Health Service as an institution for the treatment 
of tuberculosis, agreeing to supply any treatment and 
observation required for proper management of the 
alien’s condition, in conformity with accepted local 
standards of medical practice. 

This statement must also provide that the United 
States quarantine station at New York will be fur- 
nished a clinical evaluation of the alien, including 
necessary X-ray films, and a report of final disposal 
of the case. In each instance the statement of agree- 
ment regarding these services must specify the name 
and address of the hospital at which the services will 
be provided, and must stipulate that the alien will 


be given care on an inpatient or outpatient basis 
when necessary after his arrival at the hospital. 

In applying for his immigrant visa the alien must 
also submit: 

• An affidavit from a sponsor or other responsible 
individual that financial arrangements for the alien’s 
care have been made with the hospital, unless the 
Dependents Medical Care Act applies. 

• Assurance that upon admission into the United 
States he will go direct to the specified hospital; sub- 
mit to such examinations, treatment, isolation, and 
medical regimen as may be required; and remain 
under the prescribed treatment or observation, 
whether on an inpatient or outpatient basis, until 
discharged. 

• Assurance that he will comply with the pro- 
visions of Sanitary Measures for Travel of Aliens 
With Tuberculosis. This applies only if the alien’s 
tuberculosis is considered to be in communicable 
form, in which case he is given a copy of the docu- 
ment. 

For purposes of these requirements, the Public 
Health Service recognizes a hospital as “an institu- 
tion for the treatment of tuberculosis” if it is listed in 
Tuberculosis Beds in Hospitals and Sanatoria, Pub- 
lic Health Service Publication No. 518. Copies of 
this have been sent to State health departments and 
other local health agencies. 

Immigration and Public Health Service officials 
have expressed the hope that when health depart- 
ments or qualified private institutions and physicians 
are called on to provide care for an alien with tuber- 
culosis who is seeking admission to this country, they 
will carry out the letter of the regulations in order 
that the spirit of the law may be observed. 
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Health Needs and Opinions 
of Older Adults 

LENA DICICCO, and DORRIAN APPLE, Ph.D. 


T O LEARN something about how older 
people perceive their health needs and how 
they meet them, an mterview survey was con- 
ducted among h5 elderly persons living in a 
low socioeconomic district of Boston, illass. 
Although the findings may be characteristic to 
some extent of the socioeconomic level of the 
group, they are undoubtedly related in part to 
the respondents’ age. In any event, the group 
is a sample of potential consumers of public 
health services. Their behavior, attitudes, and 
opinions should be of value to public health 
personnel planning or administering services 
for such a population. 

The study, carried out in 1955, was designed 
specifically to investigate the following factors 
and their interrelations; state of health and 
health care, satisfaction with health, respond- 
ents’ appraisal of health needs and care, and 
use of mass media for health information. 
lYith a few changes, a number of the questions 
in the interview schedule were taken from the 
much more extensive schedule used in the sur- 
vey in the Kips Bay-Yorkville Health District 
of New York City (1) . Most of the interview- 
ing was done by an interviewer with consider- 
able training and experience on research proj- 

Miss DiCicco, health educator, and Dr. Apple, soci- 
ologist, were members of the staff of the gerontology 
and chronic disease unit of the Harvard School of 
Public Health when the survey reported here was 
undertaken. Miss DiCicco is presently on the staff 
of the health division of United Community Services 
of Metropolitan Boston. Dr. Apple is with the 
Boston University School of Nursing. 


ects of the Harvard University department of 
social relations. The remainder was done by 
DiCicco. 

Characteristics of the Sample 

A random sample of 158 persons 65 years of 
age and over was drawn from a single census 
tract within the Whittier Street (Eoxbury) 
District of the Boston Health Department. 
According to the 1950 census, the total popula- 
tioir of those ages in the census tract is 377. 
Median rental in the residential area is $24 
per month; about 35 percent of the housing is 
dilapidated or has iro running water ; less than 
15 percent of tlie employed have “white collar” 
jobs or better ; and more than half the popula- 
tion is nonwhite. 

The sample yielded 95 interviews. Of the 
63 iionrespondents, 26 were men and 37 women ; 
39 persons (16 men and 23 women) had moved, 
were deceased, or could not be found; 14 (9 
men and 5 women) had working hours that 
prevented their being interviewed; and 1 man 
and 9 women refused to be or were incapable 
of being interviewed because of illness or a 
language hairdicap. The interviews averaged 
an hour in length. Only seven of the respond- 
ents showed any negative feelings about being 
interviewed. 

Of the 05 respondents, 25 were between 65 
and 69 years of age; 55 were in their seventies; 
and 15 were SO or over. Twenty were white 
men, and 15 were Negro men; 40 were white 
women, and 20 were Negro women. Forty-four 
w'ere born in the United States; of the foreign 


Vol. 73, No. 6, June 1958 


.179 


born, 18 were born in Canada, 11 in Ireland, 7 
in, the British West Indies, and the remaining 
13 in 18 other countries. The mean length of 
residence in this area of Boston was 10 years. 

Twenty-nine of the respondents were mar- 
ried; 58 were widowed, divorced, or separated; 
and 8 were single. Besides the 29 married re- 
spondents, wlio were living with their spouses, 
30 persons were living alone, 25 were living 
wdth relatives, and 11 were living witli nonrela- 
tives. Twenty-one reported owning their own 
homes, and 74 were tenants or lodgers. Four- 
teen persons had finished high school; 28 had 
attended high school ; and 58 liad not completed 
grammar school. Forty-six were Protestant; 
40 were Eoman Catliolic; and 3 wei-e members 
of other faiths; the others did not designate a 
religious affiliation, Eigliteen liad never 
worked; 14 were currently employed; and 63 
had previousl}’’ worked. 

In summary, the sample included substantial 
numbers of whites and nomvhites, - Koman 
Catholics and Protestants, native born and for- 
eign born. Tlift preponderance of women, the 
low ediicational level, the few still employed, 
aird the small number living with spouses are 
chai'acteristic of older persons. Their poverty 
and substandard bousing are characteristic of 
tlie area in which tliey live. 

The race and sex distributions of the sample 
wei-e representative of the distributions of all 
persons aged 65 years ajid over in the census 
tract. The sample, however, tended to be older 
tlian the census tract pojiulation. Half of the 
377 persons 65 j^ears old and over in the census 
tract were in the 65-69 group, but only one- 
fourth of the sample were in this age category. 
The difference is probably due to the number of 
persons m the lower age group who were not 
interviewed because of their working hours. 

Slote of Health and Health Care 

The state of health of the respondent was 
determined through questions about the num- 
ber of days spent in bed during tlie previous 
year, ailments or symptoms present at the time 
of the interview, and whether he was under 
treatment by a physician. Conditions were con- 
sidered to be nnder treatment if medication pre- 
scribed by a physician was being taken or if the 


patient liad been seen by a physician within the 
previous 6 montlis. 

Only two-fifths of the sample reported hav- 
ing been in bed because of illness during the 
previous 3 'ear. Thirty-three persons said they 
bad been ill once, and 4 bad had 2 illnesses each. 
These 37 persons reported a total of 696 days 
in bed. 

Fortj’^ persons said they had an illness nnder 
treatment at the time of the interview; 28 re- 
ported an illness not nnder treatment; and 27 
i-eported no illness. 

As shown ill table 1, of the 208 ailments re- 
ported by 68 individuals, heart and circulatory 
diseases, diseases of bones and joints, and hear- 
ing disorders are the three leading categories. 
These are clironic diseases for which medical 
science has little to offer in tlie waj-- of cure. 
Practice and opinion of the group surveyed, as 
brought out in the data that follow, reflect a 
conviction tliat aclies and pains and plij'sical 
limitations are a part of old age and a general 
skepticism that anything can be done about 
them. 

/ndeo) of ILealtK 

From several questions we constructed a 
single index of health that would distinguish 
the more health}' from the less healthy persons. 
With such an index, rve could test whether the 
more healthy differed from the less healthy with 
regard to other data that we gathered from our 
sample. 

The index we constructed is Imown as a Giitt- 

Tabh 1. Ailmenfs and symptoms reported by 
68 individuals 

Ailment or symptom j Amm- j Percent 

1 ber I 

Total 

Heart and circulatory diseases 

Diseases of bones and joints 

Hearing disorders 

Foot conditions 

Gastrointestinal disorders 

Nervous disorders 

Kidney disorder 

Vision disorders (including some in 

persons ivearing glasses) 

Diabetes 

Respiratory diseases 

Other 
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208 

100. 0 

4S 

23. 1 

34 

16. 3 

26 

12. 5 

IS 

8. 7 

IS 

8.7 

18 

8.7 

16 

7. 7 

15 

7. 2 

3 

1. 4 

3 

1. 4 

9 

4.3 
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Study Advisers 

Assistance in planning the study was provided by 
a Harvard School of Public Health Advisory Com- 
mittee composed of Dr. Robert B. Reed, Dr. Beryl 
Roberts, Dr, Claire Ryder, and Dr. Leonid Snegireff, 
and Mrs. Marie F. Gately of the Boston Health De- 
partment. Dr. Reed, associate professor of bio- 
statistics at the Harvard School of Public Health, 
helped in selecting the sample and setting up tables 
as well as with general advice. 

The study was financed through grants from the 
W. K. Kellogg Foundation and the Proctor & Gamble 
Fund. 


man scale. This method of combining replies 
to several questions into a single score for each 
person was developed during World War II by 
social scieirtists employed by the Army to study 
experiences and opinions of soldiers (^,5). It 
has been used extensively in sociologic re- 
search and has a number of advantages over 
other methods of combining several items of in- 
formation into a single score. (Every Guttman 
scale I'eported in this paper has a coefficient of 
reproducibility of more than 0.90.) 

Eor example, suppose we have information 
about the presence or absence of three traits, 
A, B, and C, m a sample of people. Suppose 
that these three traits are all indicators of a 
single underlying characteristic, such as health- 
iness, and that trait A occurs most frequently, 
trait B the next most frequently, and trait C 
the least frequently. If we find that pei'sons 
who possess only one of the traits possess A, 
while those who possess two of them possess 
A and B, then the items form a Guttman scale. 
We have in our sample only four types of per- 
sons; those who have none of the traits, those 
who have A only, those who have A aird B, and 
those who have all three. This stairstep ar- 
rangement means that we can conclude that 
each type possesses a greater degree of the single 
characteristic underl 3 dng the traits than does 
the type preceding. 

Item A in our index of health was based on 
replies to the question about number of daj's in 
bed. Item B was based on an index of satis- 
faction with health constructed f roin-replies to 


five questions : Hoav would you say your health 
is now? Do you think your health is better or 
worse than that of other people your age? Is 
your health better or worse or about the same 
as it was 10 years ago ? Does it keep you from 
doing things? Does it keep you from seeing 
people? Item C was based on responses to the 
question of whether the person was having any 
present trouble wdth his health. 

Using this scale, rve were able to distinguish 
four types of persons ranging from the most 
healthy to the least healthy. 

As a test of validity, our state of health scale 
was cross-tabulated with the interviewer’s rat- 
ing of respondents on Zeman’s rating scale of 
activity (4). Zeman’s ratings are : (a) capable 
of unlimited and unsupervised activity; (6) 
capable of moderate activity in the neighbor- 
hood but perhaps requiring assistance for ex- 
tended or tiring trips; (c) activities limited, 
needs supervision and assistance a good pax-t of 
the time, is practically housebound, ixeeds trans- 
portation for trips to doctor or cliixic; (d) con- 
fined to bed or immediate vicinity ; (e) totally 
blind or so self-linxited that self-care is not pos- 
sible. The correlatioix was 0.59, which is ade- 
quate evidence of the validity of our scale. 
(Tlxis and all other coxTelations were calcu- 
lated by the foi’inula for tlie phi coefficient, with 
both vai-iables dichotomized as close to the 
median as ixossible. For this sample, a phi co- 
efficient of cox-relation greater than 0.21 is lax-ge 
enough to he statistically significant at the .05 
level.) 

Health Oare 

We xvere interested iix fiixding out whether 
persons who i-ated low on the state of health 
scale reported receiving more or less health care 
than those who rated high. To answei- this 
questioxx we coixstructed a Guttman scale of 
health care received. Itenx A was based on the 
question of whether the person has a physiciaxx 
or hospital to which he usually goes. Item B 
was based on replies to this question; Some 
people thiixk it’s a good idea to see a doctor for 
a regular checkup ever so often evexi when 
they aren’t sick, while other people think 
there s ixo use seeiixg a doctor unless j’ou linve 
something wrong; what do you think? Item 
C was based on whether the person said he had 
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seen a physician for any purpose in the pre- 
vious year. 

^Ve computed a phi coefficient of correlation 
between liealtli status and health care using 
types as defined in the state of healtli scale and 
in the health care received scale. The two liad 
a correlation of —0.24, which means that there 
is a moderate but significant tendency foi 
people who are healthy to stay away from 
health care (according to their report of their 
activities) and for the less healthy to receive 
more health care. 

Oharactevlstics of the Two Groups 

We were also interested in what dill'erences 
there were within the “healthy” and the “un- 
healthy” groups between those who received 
much health care and those who received little. 
By thus holding constant the effect of health, 
we hoped to find indications of the reasons that 
some persons received more health care than 
othei-s. 

Within each of the two groups, we investi- 
gated the relationship between healtli care and 
age, sex, x’ace, marital status, native or foreign 
birth, education, economic level, and whether 
the person lived alone or not. Within the 
healthy group, a clear difference emerged in re- 
gard to place of birth, marital status, and eco- 
nomic level. (Our criteria for higher, versus 
lower, economic level were: respondent owns 
his own home or he is working or chief wage 
earner of the household is working.) All per- 
sons who were native born, married, and eco- 
nomically better off’ than their neighbors re- 
ported a low level of health care. As we proceed 
to those possessing any two of these characteris- 
tics, to those 230ssessing any one of them, and 
finally to those who are foreign born, non- 
married, and of a low economic status, the pro- 
portion with a high level of health care steadily 
increases. The diff’ei’ence is great enough for 
the chi-square test to reject the null hypothesis 
at the .01 level. 

The same relationship between health care 
and place of birth, marital status, and eco- 
nomic level tended to appear among the less 
healthy, though the relationship in this group 
is not great enough to permit rejection of the 

null hypothesis. . . i ^ , 

These data indicate that it is likely that hos- 


pitals and physicians do not see a representa- 
tive cross section of the population of older 
persons whom we studied. Therefore, health 
services for older people planned on the basis 
of knowledge of the needs, wishes, and life 
circumstances of patients may not be acceptable 
to those who are not seeking health care. 

The apparent relation between the amount of 
health care and the three characteristics might 
be inteiqrreted this way: All three character- 
istics have to do with social affiliation. The for- 
eign born have disrupted their early ties by 
emigrating. Married people have a social tie 
which the widowed, divorced, and single do not 
have. Our measure of economic level is liome 
ownership or employment, both of which are 
social ties. Since receiving health care pro- 
vides an opportunity for association with other 
people, it may be that a desire for contact with 
other persons and a felt lack of social ties lead 
the foreign born, the nonmarried, and those 
with a lower economic status to obtain health 
care. Further research would be needed to test 
this interpretation. If it were found to be cor- 
rect, then this motivation for seeking health 
care might provide a means to increase the utili- 
zation of health services by at least a part of 
the population of older people. 

Satisfaction With Health 

We hypothesized that a major variable in our 
sample’s evaluation of their health was the de- 
gree of activity which a respondent felt he 
could sustain. Evidence to confirm this hy- 
pothesis was foimd in three ways. 

First, interviewer ratings on Zemans scale 
of activity had a correlation of 0.64 with our 
five-item index of satisfaction with health, 
previously described. This is a highly signifi- 
cant degree of correlation. 

Second, the index of satisfaction with health 
had a correlation of 0.44 with a Guttman scale 
of respondent’s reported activity. Tlie activity 
scale was constructed from answei^ to four 
questions. These concerned {a) visits (some- 
times or often) with relatives or friends, either 
in the respondent’s home or elsewhere; (6) 
wallvS or rides (sometimes or often) ; {c) a tri^x 
“to town” in the past 6 months, and (d) church 
attendance (at least once a week). 
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Finally, a content analysis of statements made 
by respondents Avhen they were asked how their 
health compared with that of others their age 
disclosed that one theme appeared much more 
frequently than any other. This was the theme 
of ability to get around, to get out, to do what 
one has to do. As one lady put it (age for- 
gotten) : “He gives me health and strength to 
get my work done. My ‘tired’ makes me fall 
down at night, but then I’m all right for the 
morning.” And one 7i-year-old man: “My 
health is better than some who are 25 or 30. I 
carry a big buffing machine up and down stairs 
all by myself.” 

On the basis of this evidence, we accept the 
hypothesis that, for a majority of these people, 
to be active is to be healthy. We may specvdate 
that being active allows older persons to satisfy 
their need for independence and thus to live 
up to society’s requirements. In this group, 
health seems to be important only as it affects 
an individual’s capacity to carry on activities 
important to him. 

These findings raise serious questions about 
the kind of health education that would be 
meaningful in getting this group under medical 
care, let alone preveirtive care. They often 
consider themselves well despite ailments so 
long as they can meet the requirements of every- 
day living. 

Respondents’ Appraisal 

A person’s ideas on what constitutes good 
health and good medical care are important in 
how well he maintains his health. A number 
of questions in the interview supply informa- 
tion on how these older people view their health 
needs and the care they receive. 

Periodic Medical Examinations 

Respondents were asked Avhen they had last 
had a “regular, thorough checkup.” Fifty-six 
reported having undergone such an examination 
within the previous 2 years, but further ques- 
tioning revealed that only 19 persons, or one- 
third, had visited a doctor specificallj'^ for a 
checkup. The remaining 37, or two-thirds, ex- 
plained that the “clieckup” was given them 
when they went for treatment of a disorder. 

Thirty-tliree persons, more than half of the 


56, reported that their physical e.xainination 
had been performed by a private physician. 

As a rough measure of the scope of the 
examination given, information was sought as 
to how many of the examinations included a 
chest X-ray, a blood test of some sort, and a 
urine test. Only 20 persons had had all three 
and 10 had had none, as shown in the tabulation 
below. These findings indicate that the exami- 
nation given most of these people was not a 
“thorough checkup,” although they do not show 
anything about the adequacy of the examina- 
tion Avith regard to the particular disorder 
under treatment. 



Number 

Pereent 

Number of tests 

tested 

tested 

3 

20 

35.7 


12 

21. 1 

1 

14 

23.0 

0 

10 

17.9 

Total— 

56 

100.0 


All 56 respondents who said they had under- 
gone a physical examination expressed satis- 
faction with the adequacy of the examination. 

These facts point to a general misconception 
in this group as to Avhat constitutes a “regular, 
thorough checkup,” as this would be defined 
professionally. By the respondents’ standards, 
any contact with a physician, regardless of how 
the physician might define the purpose of the 
visit, Avas apparently a “thorough checlmp.” 
It Avould be valuable to knoAV Avlietlier this 
group is typical of the general population in its 
apparent lack of loiowledge of diagnostic tools. 

To obtain further data on attitudes about the 
value of preventive health services the sample 
Avere asked to agree or disagree Avith tAvo state- 
ments; “I think it is a good idea to have a 
checkup ever so often even though I'm not 
sick.” “Doctors are good people to keep aAvay 
from Avhen ^mu’re feeling Avell.” 

About half of the sample agreed Avith the 
first statement, but only one-third of the sample 
disagreed Avith the second. 

In judging the responses to these questions, 
tlie consistency in the respondents’ answers is 
important. About 78 percent of the group 
originally rejecting the idea of preventive care 
repeated tlieir vieAvs Avhen asked the second 
question. Of the 50 persons aaIio, in ansAvering 
the first question, professed belief in the idea of 
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a checkup even though not sick, only 50 per- 
cent Avere consistent in their ansAvers to the 
second question. Even more significant is the 
small number of persons, only 10, Avho acted on 
their belief that a preventive pliysical examina- 
tion is a good thing. 

Some of the negative comments on the subject 
of preventive care include ; “Why go to a doctor 
Avhen you can ahvays tell Avhen you’re getting 
sick.” “Some older people are ahvays running 
to doctors because they have nothing better to 
do, and are making themselves sick.” “I don’t 
Avant to Avorry till 1 have to.” “If you go, he’s 
got to find something Avrong Avith you ; it’s his 
business.” 

The idea that 3 'ou knoAv Avhen you are sick 
made some sense 50 years ago Avhen a large 
proportion of the prevalent illnesses Avere in- 
fectious and Avere accompanied bj' s3'mptoms 
that the layinan could recognize as signs of ill- 
ness. The idea seems jAarticuIarly inappro- 
priate, hoAVCA’er, for an age group prone to 
chronic diseases, the onset of which may be 
sloAv and inconspicuous. It Avould be interest- 
ing to see to Avhat extent these ideas are shared 
by younger adults Avho have groAvn familiar 
Avith the preventiA'e aspects of pediati’ic care, 
for instance. 

As long as people go on measuring health in 
terms of their ability to eat and sleep or keep 
going, they Avill reject the idea that a physical 
examination is necessary to determine health 
status. 

Preventive Ciinic Facilities 

In contrast to a majority of the group’s nega- 
tiA'e feelings about the value of a ph3’sical exam- 
ination, about two-thirds stated that they 
thought older persons Avould use a special 
neighborhood clinic AA'here they could get advice 
and a checkup free of charge. An opinion on 
this subject Avas sought in an effort to gain some 
inkling as to AA’hether this group would use such 
a service if one should ever be made available. 

This generally favorable reaction deseiwes 
close scrutiny. It is easy and costs nothing to 
say yes to an abstract question like this one 
concerning use of a jionexistent facility for 
which there wiU be no direct consumer cost. 
Also, this same group held few opinions on nied- 
ical facilities Avith AA'hich they had not had 


direct experience. Since the only clinic in the 
Boston area like the one described Avas not 
ImoAvn to any of the respondents, it is difficult 
to regard these assents as anything but super- 
ficial. Expressed beliefs and practices of this 
groiqA as revealed elseAvhere in the study do 
not reflect a “felt need” for preventive medical 
services, hoAvever much Ave AVOuld like to think 
so. 

Physicians 

Fift 3 '-three respondents .said the 3 '^ had a pri- 
vate ph3'sician Avho usuall3' took care of them. 
Hoav had they selected him? Tlurt 3 ^-eight of 
them, about three-fourths, said he had been rec- 
ommended by relatiA'cs or friends. Four had 
heard of him through a social worker, and 11 
by various other means. 

Eespondents’ standards for evaluating a phy- 
sician Avere elicited b3' asking hoAV a person 
can tell Avhether he can trust a doctor. As this 
question Avas added to the inteiwieAv schedule 
after some intervieAvs had been completed, we 
have replies from only 79 persons. One theme 
in the replies had to do Avith the doctor’s tech- 
nical competence: “You can tell by his back- 
ground,” or “His treatment works.” Another 
theme had to do Avith appreciation of the doc- 
tor’s personal qualities : “I like the kind of per- 
son he is,” or “I like the Avay he does things.” 
Table 2 summarizes the data. 

Men and Avomen differed significantly in their 
responses to this question (chi'Square=S.3; 

P < .02). Men emphasized the more prac- 
tical-sounding “satisfaction Avith treatment”; 
Avith Avomen, tlie doctor's jjersonality seemed to 
count most. Also, of 15 persons who said they 
trusted a physican because he aa'US recom- 
mended by otliers (included in the categoi-y 
labeled “other”), 13 Avere women. 

Only two persons jmmed Auilid criteria for 
trusting a physician : one, the doctor s back- 
gi’ound; the other, his staff position in a hos- 
pital. The appareiAt lack of ImoAvledge in this 
area is not sui'prising; knowing hoAV to judge 
a phy'sicinn lAresupposes a sojjhistication about 
medical matters not usually acquired except 
through special education or sustained contact 

Avith the medical world. 

For the same reason, the patient's ability to 
eAuiluate his ph3'siciau's treatment is to be ques- 
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Table 2. Reasons given by 79 respondents for satisfaction with specific physician 


Reason 

Male 

Female 

' Total 

i 

Number 

Percent 

Number j 

Percent 

^Number j 

■ Percent 


12 

52. 2 1 

11 1 

10. 6 1 

23 

29. 1 


C 

26. 1 

25 

4*1. 6 

31 

39. 2 

Other 

5 

21.7 

20 

35, 7 

1 

1 25 , 

3L 6 

1 

. - 

23 

100. 0 

56 

99. 9 

79 

99. 9 









fcioned. As one person put it in stating liis dis- 
advantageons position : “If you’re a patient, j'oii 
have to trust a doctor.” 

The patient’s need to personalize this de- 
pendent relationship with his doctor is cap- 
tured in one woman’s statement: “I must like 
him because the doctor will help me if I have 
confidence in him and if I trust his judgment.” 

This need to like the doctor as a person is 
difficult to fulfill within the framework of an 
overcrowded clinic where many older persons 
receive care and where treatment is jiot neces- 
sarily always by the same physician. If re- 
wards in the way of treatment are scanty for 
this age group, liow much more is there need 
for allowing this doctor-patient relationship to 
develop within the clinic setting ! 

In general, attitudes toward doctors were 
strongly positive- Eighty percent disagreed 
with the negative stereotype, “Doctors aren’t 
really interested in what happens to you,” and 
T3.6 percent denied that “doctors tend to treat 
younger people better than older people.” Also, 
there were defending statements such as these ; 
“If some old people don’t get good seiwice, it’s 
their own fault because they’re so cranky and 
critical.” “They’re so overcrowded, they do 
the best they can with what they have.” 

Medical Facilities 

Eespondents were asked to name medical fa- 
cilities they had actually used among the six 
major hospitals in the Boston area, the city 
health department, the visiting nurse associa- 
tion, and nursing homes. 

Fifteen i^ersons stated that they had never 
used a hospital service, but the remaining 80 
had had Id! hospital admissions. Opinions 
about 112, or four-tifths of the 111 admissions, 


were frankly favorable. Ten persons had had 
experience witli the visiting nurse association 
and tliree with the health department, each of 
whom expressed a favorable opinion of the 
facility. Eespondents were also asked to give 
opinions on hospitals whose services they had 
never used, but most of them hesitated to com- 
ment Avithout direct ex^jerience. 

Knowledge and discrimination about medical 
care and public health facilities are not wide- 
spread. This is not surprising since most people 
are not interested in services until they need 
them. IVhen thej^ do, there is no readily acces- 
sible body of knowledge which could help them 
in making a Avise choice of facilities ; and even 
if there Avere, according to the data given here 
and elseAvhere, their choice Avould probably still 
be based on recommendations of family and 
friends. 

Perhaps the question of sponsorship of a 
special preveirtive clinic might be raised here. 
The desirability of a health department’s uiuler- 
taking this service should be explored carefully, 
Avith at least this observation in mind; Most 
of the grouir of older peoirle in this study had 
never used any of the health department servi- 
ces, according to their statements on the subject. 
Moreover, the disadvantages of separating pre- 
ventive and curative aspects of child care, for 
example, are becoming increasingly apparent. 
Planning of services for older people miglit Avell 
be done with an eye toAvard integration with 
facilities and services already knoAvn and used 
by this age group. Integration of a preventive 
service Avith other services is particularly im- 
portant AAlien the need for such a service is 
commonly unrecognized. Consideration 
should be given to any practice, no matter Iioav 
administratively unorthodox, that Avould en- 
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hance the possibility of the services being 
luiclerstood and used. 

Mass Media for Education 

Since so much effort has been directed toward 
acquainting the public, chiefly throiigli mass 
media, with some of the basic facts about tu- 
berculosis, cancer, and diabetes, we asked our 
sample some questions to test their information 
about these diseases. More than two-thirds of 
the sample answered questions on tuberculosis 
and cancer correctly (table 3). Agreement 
with the statement that cancer can be cui’cd was 
often qualified by a do»bti27g tone or ivith an 
additional “so they say” or “they say it can.” 
Perliaps information campaigns are allowing 
the liublic to make the correct responses while 
still clinging to old beliefs. 

Only about half of the persons interviewed 
agreed that people witli diabetes can lead a 
useful life, with 33 unable to give an answer-. 
Although the prevalence of diabetes makes it 
seem likely that everyone is acquainted with 
the disease, the sizable number of “I don’t 
know’s” might reflect the feeling that one can’t 
reall}' judge what it's like for someone else to 
have the disease. 

Questions were asked as to whether the re- 
spondent read articles about health in the news- 
pnper or magazines or listened to health pro- 
grams on the radio or television. There was 
no significant difference in information about 
diseases between those who use such media for 
health information and those who do not. 

Of the 86 persons who can read newspapers, 
52, or almost two-thirds, said that they read 
articles on health. However, very few could 
name columns that they read regularly. Of 


the 88 persons who have a radio or television 
set, only 3i, or approximately two-fifths, said 
that they listen to programs on health. Com- 
mon replies were; ‘T don’t know why I don't,” 
and “I’m just not interested.” 

Sex, race, or satisfaction with health status 
produced no significant dift'ereuces in responses 
to these questions. 

Tlie picture is quite clear here that, although 
many people might feel that the aged ought 
to be interested in knowing more about health 
and illness, the people themselves probably 
wish just the opposite, tliat is, to escape the in- 
firmities coupled with the aging process. 

Summary and Conclusions 

An interview surve}^ of 95 persons aged 65 
3'’ears and over who reside in a low socioeco- 
nomic district in Boston, Mass., has produced 
some observations tliat may be of value to public 
healtlj personnel in planning and administering 
services for a similar population. 

The most common perception of health among 
this groiqi was in terms of activit}\ Health was 
important onl}' as it became poor health and 
interfered with daily activitj’ and maintenance 
of independence. 

Since perception of health is an important 
determinant of one's beliefs and jn-actices in the 
areas of medical and preventive care, the impli- 
cations of this perception are significant. It 
makes for difficulty in motivating such people 
to seek medical care for the many ailments that 
are not severely handicapping- And, as borne 
out by opinions and practices discovered in this 
survey, it makes even more difficult attempts 
to make preventive services meaningful. 

Among the study group, there seemed to be 


Table 3. Public information about tuberculosis, cancer, and diabetes 


statement 

1 

j 

Agreed 

Disagreed 

No answer 

1 Total 

Number 

Percent 

Number 

Percent 

Number 

Percent 

Number 

Percent 

People can have tuberculosis and not 

71 

74.7 

11 

11. 6 

13 

13. 7 

I 95 ^ 

100. 0 

Cancer, if it is found early, can be 

68 

71 . 6 

12 

12. 6 

15 

1 15. 8 

95 

100. 0 

People with diabetes can lead a use- 

55 

57.9 

8 

8.4 

32 

33. 7 

93 

100. 0 
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little appreciation oi the newer diagnostic and 
therapeutic tools, and objective criteria for 
selecting and judging the quality of medical 
care receded were almost completely lacking. 
Selection and evaluation of physiciairs and fa- 
cilities were made almost completely on the 
basis of personal experience and opinion of 
family and friends. 

There was little expressed need for pre- 
ventive services, and for the most part these 
people had already-established patterns for 
using medical facilities, based chiefly on per- 
sonal contacts. 

These findings suggest that preventive serv- 
ices for older people probably should he ap- 
proached from the point of view of integration 
with services that they consider well established. 
The services might be paid for by health de- 
partments but administered within hospital out- 
patient departments or departments of welfare. 

The frequently mentioned “look at the whole 
man” is especially important when that man 
is part of our aging population. The things 
that give life meaning for him greatly influence 
the narrow sphere of activities which can be 
described as health behavior. Sound public 
health planning cannot be accomplished in a 
vacuum. 

Ill some communities, public health responsi- 
bility might mean taking the initiative to get 
community concentration on the problem. In 
those where the framework for action already 
exists, responsibility might consist of taking 


an objective look at all medical and jmblic 
health services as they affect the elderly, putting 
new emphasis on already existing programs, 
and creating new services within whatever 
agency seems to offer the best chance of being 
used by the consumer in question. 
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Migratory Labor Notes Resumed 

On April 1, 1958, the Departinent of Labor resumed publication 
of Migratory Labor Notes, a bulletin describing public and private 
activities affecting migrant agricultural worlcers and tlieir families. 
Issued by the President’s Committee on Migratory Labor, the organ 
first appeared ilay 11, 1955, and then, reflecting the small mimber 
of State migratory labor comniittees at that time, appeared only 
intermittently thereafter, once in November 1955 and again in May 
1956. Publication on a more frequent basis was stimulated by the 
growing number of State migratory labor committees, wbicii now 
total 17, and by the request^ of many State and community 
organizations. 
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Whether to use septic tank systems to provide needed sewage disposal 
facilities is an increasingly critical question facing the ever-expanding 
suburbs. 


The Septic Tank System in Suburbia 

JAMES B. COULTER, B.S., M.S. 


T he ^"^HDESPKEAD use of the septic tank 
has come as a result of an unprecedented 
demand for housing in suburban areas. Before 
attempting an evaluation of the septic tank 
as a means of sewage disposal, it is well to re- 
view the factors promoting its use. Since the 
septic tank is intimately connected with the 
house-building industry, tl\e review must con- 
sider that industry and the forces governing 
its activities. 

After a long freeze during the war, construc- 
tion got luider wa}' in the late 1940's with a 
mass movement of people to the suburbs of 
population centers. It seemed reasonable at 
that time to believe tliat this .shift in population 
resulted from tlie Avartime baclclog of housing 
demand, that eventually construction would 
catch up with demand leaAung relatively stable 
communities with new outer boundaries, and 
that permanent facilities could then be installed 
to replace the temporary devices used during 
the expansion period. 

It now appears that this reasoning was in 
error. The tremendous increase in the birth 
rate following the war Avas contrary to all pre- 
dictions. In 1940, the consensus was that the 
population of the United States had become 
relatively stationary and perhaps Avould even 

Mr. Coulter is senior sanitary engineer. Suburban 
Sanitation Studies, at the Public Health Service’s 
Robert A. Taft Sanitary Engineering Center in 

Cincinnati, Ohio. 


begin to decline. Even as late as 1946 a popu- 
lation of 153 million Avas forecast for 1960, and 
an ultimate peak of 164.5 million Avas predicted 
for 1990. The great increases in marriages and 
births folloAving the Avar made these predic- 
tions appear ridiculous. The present popula- 
tion is more than 171 million, and an estimate 
of ISO million uoav seems logical for 1960. In 
fact, during tlie past 10 years population in- 
crease lias consistently exceeded the estimates. 

The number of immediate housing starts is 
more nearl}’ associated Avith neAV family for- 
mation than Avith population increase. The 
formation of new families is sagging at pres- 
ent. One reason may be that people of mar- 
riageable age are uoav being draAA’n from the 
loAV birth rate years of the depression, but the 
higli birth rate after the Avar should bring a 
population AvaA'e in the marriageable age com- 
mencing in the late 1960's. Ei^en noiv we are 
watching a Avaim of children pass through grade 
school. In a few years they Avill be in liigh 
school, later in college, and then they will marry 
and become prospectiv^e home oivners. 

Family income is another factor that greatly 
influences house building and home ownership. 
In spite of increases in the cost of housing, ris- 
ing fainity income has brought home oivnership 
within the reach of a large portion of the Xa- 
tion. The percentage of oAvner-occupied diA-ell- 
ings rose from 43.6 percent in 1940 to 55 per- 
cent in 1950, and a furtlier increase to CO per- 
cent is predicted for 1960 (7). There is also 
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good reason to believe that a vising family in- 
come, coupled with modern financing, will 
lower the age at which first homes are bought. 

Suburban Expansion 

Considering these facts, housing starts are 
expected to continue at the present rate of ap- 
proxunately 1 million a j'ear for the next 4 
years. Subsequently, the number of starts 
should steadily increase to a possible 2 million 
or more a year m the 1970’s. 

The location of new housing in relation to the 
central city is extremely important to any con- 
sideration of the septic tank’s place in fringe 
area sanitation. Since 1950, practically all of 
the population increase has been x’egistered in 
the 172 standard metropolitan areas, but the 
largest gains have been made on the ivlnges of 
the parent cities. This trend is expected to 
continue ( 8 ). To be realistic, we must con- 
clude that the limits of the parent cities are 
virtually fixed by a number of factors, includ- 
ing the will of the people. Building sites with- 
in the corporate limits served by a sewerage 
system are already scarce and are priced out 
of the speculative house-building market. 
Therefore, the vast majority of new houses will 
be built in the suburbs at an ever-increasing 
distance from the parent city. 

Because of these circumstances, the highway- 
building program may liave more impact on 
housing location than any other factor in his- 
tory. xVpproximately $10 billion of the esti- 
mated $100 billion to be spent on modern roads 
in the next decade will be spent in metropoli- 
tan areas. As a result, expressways of limited 
access will lead from the countryside into the 
heart of all major cities. Since time and not 
distance is the major consideration of com- 
muters, the expressways will make land, con- 
siderably distant from the city, available and 
attractive for housing. Clearing rights of way 
during the construction of the highways will 
generate more pressure for the suburban move- 
ment. One noted economist estimated that 
from .300,000 to 400,000 houses a year demol- 
ished in the highway and lu'bau renewal pro- 
grams will have to be replaced and relocated. 
Although the estimate appears high, the demo- 
lition of houses is undeniably another factor 
in forcing people to the suburbs. 
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With the highways will come restaurants, 
motels, shopping centers, and other service in- 
stallations. Industries will also locate along 
the highways, creating still further pressure for 
fringe area housing. All of these buildings, 
requiring sewerage and otlier community facili- 
ties, will intensify sanitation needs. 

An appraisal of these facts and trends leads 
to a sobering conclusion. The expansion of 
standard metropolitan areas is not a passing 
phase. Rather, we have seen the start of a 
trend that maj'' continue into the 1980's. 

We are entirely unprepared to provide ade- 
quate sanitary facilities of all types in a dis- 
persed coimnunity of the proportions visual- 
ized. The problem of sewage disposal is al- 
ready acute. In fact, to dispose of sewage 
pvoYyevly h\ an expanding svrbvwban area frenv 
the time tlie first liouse is occupied until the 
area is fully developed is perhaps the most 
complex problem ever faced by the sanitary en- 
gineei’ing profession. 

Other disciplines are also concerned, but tlie 
basic responsibility for supplying essential sani- 
tary facilities is vested in the sanitary engineer. 
Unless he seizes the initiative and becomes a 
strong leader, the situation will continue to de- 
teriorate and confusioir will increase. 

Uses and Drawbacks of the Septic Tank 

The problem of sewerage facilities for tlie 
rapidly developing, dispersed urban complex 
springing up around the population centers has 
no universally acceptable solution. The use- 
fulness and the limitations of each method must 
be reviewed according to specific circumstances, 
and the method that can be financed and that 
shows the greatest promise as a permanent 
solution should be selected. There is danger in 
advocating one solution to the exclusion of all 
othei-s. Conversely no usable solution should 
be discarded on the basis of experience arisixig 
from abuse or improper use of that solution. 

The septic tank system, a term I am using to 
mean the method of on-lot disposal by soil 
absorption, can be satisfactory for individual 
homes in a developing suburban area. How- 
ever, its use must be governed by a number of 
stringent conditions to avoid extremely unsatis- 
factory results. When properly used, the sys- 
tem has these advantages : 
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1. Sewage treatment is complete; the effluent 
is disposed of on each lot, and each home owner 
is responsible for his own system. 

2. The method is compatible witli both the 
pattern of construction in the United States 
and the requirements of health authorities. 

3. Sufficient capacity to serve each home in a 
development is added as tlie house is built. 

In general, the usefulness of the septic tank 
system deci'eases as the volume of sewage from 
the individual establishment to be served in- 
ci’eases. This limitation is serious when schools, 
shopping centers, industries, and other larger 
installations are contemplated for the same gen- 
eral area as the housing. Even though septic 
tallies inaj'^ be satisfactoi-y for the individual 
houses, their use may thwart the construction 
of a unified sewerage system capable of serving 
the larger establishments. 

The septic tank sliould never be used where 
conditions are improper for successful opera- 
tion. Although frequently used as a temporary 
measure, the septic tank is actually a poor in- 
terim device. Septic tanks liave often been 
permitted in soil -where there was little, if any, 
chance for successful operation, on the assump- 
tion that adequate sewerage service would be 
provided as soon as the population density 
reached the point where it was practical. 
Theoretically the temporary use of septic tanks 
may appear attractive, but practical considei-a- 
tions work against the plan. Some of these 
considerations are : 

1. Immediate failures create nuisances and 
public health hazards. 

2. Many home owneis, fearing the effect on 
property values, refuse to admit that failures 
are occurring, and do not support remedial ac- 
tion by a community. 

3. ISTot all systems fail at the same time, and 
home owners who are i\ot having trouble, or 
who have recently spent sizable sums to repair 
their systems, are reluctant to agree to com- 
munity action. 

4. There will always be resistance to bond 

issues and higher taxes. The expeirse and in- 
convenience of tearing up streets and lawns to 
install a community system stymies action un- 
til the need is critical. _ 

5. The expense of installing a collection S 3 ’S- 
Lom in an established neighborhood is several 
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times the cost of the same system in raw land. 

Other metliods of interim treatment to pro- 
tect public health should be devised so that the 
collection system is installed when the lioiises 
are constructed, thus eliminating the incou- 
"venieuce and double expense. 

Condifions forSatisfaciory Use 

A septic tank can be used satisfactorilj' under 
certain conditions. These conditions have been 
reported in a number of tecluiical publications 
and described in detail in tlie Manual of Septic 
Tank Practice (5). If recommendations for 
sewage systems were based on these conditions, 
the septic tank system -n-ould be rejected where 
it -will not work, and complaints stenuning 
from malfunctioning systems would be tre- 
mendousU reduced. .lUmost equallj'- impor- 
tant, a sj'stem installed under proper conditions 
which later fails due to misuse, lack of main- 
tenance, or old age can be corrected at the home 
owner’s expense. 

Control by a strong, well-organized liealtli 
department and a sound ordinance are essential 
to prevent abuses of this system. A good ordi- 
nance defines tlie soil conditions suitable for 
Semitic tanks, requires enough usable area on 
each lot for two complete disposal fields, em- 
powers the proper autlioritj' to establish mini- 
mum requirements for both septic tank and dis- 
posal field, and requires an aiiproveci permit be- 
fore construction starts, individual design and 
construction by competent, resiionsible, author- 
ized parties, and a final inspection of the sys- 
tem before it is covered. 

The regulation should set forth the soil pre- 
requisites for use of a septic tank sj^stem. A 
reliable percolation test is time consuming and 
requires great attention to detail. Some health 
departments feel that the evaluation of land 
is not a government function but part of the 
engineering services to be borne bj' the de- 
veloper. For this reason, a number of county 
de 2 >artments require that evei’j' apjilication for 
a septic tank permit be accompanied by a log 
of the subsoil and results of percolation tests 
performed under the direction of a licensed pro- 
fessional engineer or another equally respon- 
sible pereon. 

The regulation should also specify the mini- 
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luiuii ivviiilable aveu tbat iviust be pvovidecl on 
each lot for the disposal field. Generally, this 
is a better practice than specifying lot size; the 
shape of the lot, the location of the house and 
driveways, and undesirable terrain features 
often make it difficult, even on large lots, to find 
a suitable location for the absorption field. The 
areas reserved for the system should be large 
enough to replace the disposal field completely, 
if necessary. 

At the county level, authority to issue septic 
tank permits is vested in the health department 
or the building department, but invariably com- 
plaints are handled by the health department. 
Where dual authority and responsibility exist, 
cooperation between the two departments is es- 
sential so that no permit is issued unless the 
soil conditions are satisfactory and the system 
is designed in accordance with the regulation. 

Inspection is necessary to see that the system 
was constructed in accordance with the permit 
and that good construction practice was used. 
A builder has sometimes been required to re- 
move tile and rock and rework trenches to re- 
move smeared and sealed surfaces. It is neces- 
sary also to check the provisions for storm 
water runoff, the house sewer for stoppages, the 
tank inlet for clearance, and tlie distribution 
box for level, as well as the capacity and con- 
struction details of tank and disposal field. 
Most counties prefer to have their own man 
make the inspection. The system should be 
covered as soon as the inspection is completed 
to protect it from rain and accidental damage. 

Important Factors 

Soil is the most important natural factor, and 
the only uncontrollable one, governing the suc- 
cessful use of the septic tank system. To be 
useful for subsurface disposal of sewage from a 
large number of homes, an area must have at 
least I feet of cover betweeir the bottom of the 
disposal field and rock or other restraining for- 
mation; the ground water table must be at least 
4 feet below the surface of the ground; and 
the soil must have an accejrtable, sustained per- 
colation rate. 

For isolated dwellings it may be possible to 
shade some of these requirements, but for sid 3 - 
divisions all of them must be met. Unfor- 


tunately, more than half of the soil in the 
United States is unsuitable. Furthermore, un- 
suitable soil is likely to be found on high 
ground desirable for house building, while 
suitable soil is likelj'^ to be in the bottom land 
desirable for agriculture. Because no practical 
method of improving soil for this purpose has 
been found, the wise builder has learned to 
make a preliminary investigation before pur- 
chasing a tract of land for housing de- 
velopment. 

Design starts with the capacity of the system. 
As water consumption and modern appliances 
have increased, the concept of increased tank 
capacity has been readily accepted. Surpris- 
ingly, there is resistance, or at least apathy, to 
enlarging the absorption area even though it 
is the absorption field that ultimately disposes 
of the daily volume of liqiiid. 

The relationship between soil area and life 
of the system is difficult to convey, but it exists 
nevertheless. Each year an increment of the 
available absorption area is exhausted and be- 
comes useless for leaching. When the remain- 
ing area no longer absorbs the daily volume of 
liquid the system fails. A 3-bedroom modern 
house requires apijroximately 1,000 square feet 
of design area in a 60-minute soil. Few exist- 
ing recommendations of local health depart- 
ments meet that standard. Location, layout, 
grade, and details of construction are also es- 
sential to good design, and for the most part are 
adequately covered in present recommendations. 

Careful construction is as important as good 
soil. Good construction cannot improve the 
soil, but good soil can be ruined by poor con- 
struction. Within my experience, most early 
failures of well-designed systems in good soil 
can be traced to improper construction. Per- 
haps tlie worst offense is working tlie soil wlien 
it is too wet. Surfaces are smeared and effec- 
tively sealed before any sewage is applied to tlie 
system. Walking or worlcing on the absorp- 
tion surface will compact and seal it prema- 
turely. Ealcing tlie sides and bottom of the 
trench after the soil is relatively dry, and re- 
mo'x ing all loose raking.s before the gravel is 
laid in the trench is sti’onglj’’ recommended. 

Another common fault is to set the distribu- 
tion box so that most of the liquid goes to one 
trencli. This practice is especially serious and 
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alAViiys leads to failure on sloping ground 
where the OA'erloaded trench can be relieved 
only through surface seepage. Occasionally, 
the box is set correctly and later disturbed by a 
truck or other piece of heavy equipment run- 
ning over it. 

Open trenches are seldom protected from 
rainstorms, and surface water loaded witli silt 
is permitted to run into them. Another fault 
is to permit roof drainage to run over the 
ground above the disposal field. Wet AA'eather 
failures can often be traced to this cause. An 
assortment of articles including tools, rags, 
lunches, and gloves have been left in house 
seAvers. A frequent mistake is to set the septic 
tank baclcAvards. The inlet baflle is soinetimes 
broken off, or onl}' a narroAv crack is left for 
seAvage to pass through Avhen the house seAver 
is pushed too far into tlie tank. The list of 
construction rleficiencies can run into a full .scale 
treatise, but fortunately, installation techniques 
have improved tremeiidousli’ in the past feAv 
years and are continuing to improve. 

Proper use of the system is essential to long 
and trouble-free operation. Ea’cii Avith good 
soil, correct design, and proper construction, 
the home oAA-ner can misuse his system and cause 
it to fail. Using Avater Avastefully or adding 
appliances can overload the system. IMainte- 
nance is simple but esseixtial for a long period 
of efficient performance. The tank shoidd be 
inspected annually and cleaned before sludge 
reaches the leA^el Avhere it is carried to the dis- 
posal field and damages the soil. On a lot of 
sufficient size Avith the septic tank located prop- 
erly, failures due to abuse of tlie system can 
be corrected by installing a neAv disiDosal field. 
This is of course expensive, and Avhen the home 
OAvner is informed of the dangers of abuse and 
the expense of iiAstalling a neAv disposal field, 
he is usually very cooperative about proper 
maintenance of the system. 

Summary 

The population of the United States is in- 
creasing at a rate far in excess of tliat predicted 
as late'^as 19f6. Substantially all of the in- 


crease is being absorbed in the fringes of the 
standard metropolitan areas. The groAA'th and 
decentralization of metropolitan areas is not 
a passing pliase, but rather a major population 
trend tliat Avill continue for many years. The 
construction of iicaa' housing in undeveloped 
areas creates a problem of seAvage disposal of 
a complexity and magnitude never before faced 
by the sanitary engineering profession. 

The change in communit}^ development from 
the tightly knit parent city of 20 years ago to 
the spraAA’ling urban comiAlex of today calls for 
reorientation of plans, philosophy, and tech- 
niques if costly errors are to be avoided. The 
usefulness and limitations of each method of 
seAvage disposal should be revieAved in the light 
of specific circumstances, and the method that 
can he financed and that shoAvs the greatest 
lAromise as a permanent solution should be 
selected. 

The septic tank system can be a satisfactory 
means for disposal of seAvage from individual 
liouses in a developing suburban area, but its 
use is subject to a number of stringent condi- 
tions if extremel}' unsatisfactory results are to 
be avoided. The septic tank is a poor tempo- 
raiy measure, and it should iieA’er be used AA’hen 
conditions prohibit its successful operation. In 
general, the usefulness of tlie septic tank sys- 
tem decreases as the size of the individual es- 
tablislmient it is to serve increases. 

The essential conditions for the satisfactory 
use of tlie septic tank sj'stem are etfective reg- 
ulation and control, suitable soil, and proper de- 
sign, construction, and use. Sufficient area 
sliould be proA'ided on eadi lot for replacing 
the absorption system in case of failure. 
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Without additional personnel or funds and ivithout appreciably affect- 
ing the amount of time spent on other duties, a county health depart- 
ment has established and is noiu expanding a home safety program 
based on daily reporting of accident hazards by its field staff . 


Growth of an Accident Prevention Program 

THOMAS H. GRAY, M.S.P.H., and GEORGE V. TRUSS 


AFTER 2 years of studying and experi- 
raenting with integration of home accident 
prevention activities into the routine duties of 
the department's field staff, the Jefferson 
County (Ala.) Department of Health has de- 
veloped a home safety program that is showing 
definite signs of progress and merit. 

Like many other health departments, the 
Jefferson County agency for many years has 
recognized and expressed concern about the 
problem of accidents. Ever since reliable rec- 
ords have been available in Jefferson County, 
accidents have appeared among the leading 
causes of death. Safety lias been taught b}' 
the public health nurses since the beginning of 
maternal and 'child health programs. Acci- 
dent prevention has been a side residt of the 
general sanitation jirogram, although the ac- 
tivities have not been specifically directed to- 
ward that goal. Because of insufficient funds, 
lack of personnel, and a heavy schedule of 
other duties, no attempt was made to give spe- 
cial emphasis to accident prevention until 1954. 

In 1954 the health department decided to re- 
move accident prevention from the realm of 
thought and discussion and to develop specific 
plans for active woi'k in home safety. This 
decision was made without the prospect of ad- 


Mr. Gray is director of the bureau of health educa- 
tion, and Mr. Trass is director of the bureau, of 
records and vital statistics, Jefferson County De- 
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ditioual funds or personnel. In fact, the de- 
partment was seeking some type of program 
that could be carried out without much added 
cost. 

Advances in the control of the acute com- 
municable diseases and improvement in mater- 
nal and infant mortality rates indicated that 
greater returns from the field staff’s time might 
be I’ealized if safety insti-uction were made a 
part of the home visits. Hospitalization and 
emergency treatment of patieiits injured in ac- 
cidents were increasing an already hea^'y eco- 
nomic burden of medical care for the commu- 
nity’s needy. Discontinuance of the local 
chapter of the hlational Safety Council also 
added impetus to the establishment of a health 
department accident prevention program. 
Furthermore, the fact that accidents ranked 
fifth among the leading causes of death in the 
county durijig 1954 definitelj^ pointed to the 
need for such a program. As shown in table 
1, home accidents accounted for more than 
one-third of all accidental deaths in Jefferson 
County during the 5-3"ear period 1952-56. 

As a first step in creating a plan of action 
against home accidents, a home accident pre- 
vention committee was formed within the 
health department. The committee was com- 
posed of the health officer and the directors of 
the bureaus of public health nursing, commu- 
nicable disease, sanitation, vital statistics, and 
health education. Conferences were subse- 
quently held bj'- the committee-with home acci- 
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Table 1. Number of deaths by accident class, Jefferson County, Ala., 1952-56 


Accident class 

1952 

1953 

1951 

1955 

1956 

5-yea 

Number 

total 

Percent 

Occupational . 

n 

27 

29 

38 

28 

158 

11.7 

Home 


S3 

93 

104 

77 

462 

313 

Motor vehicle 


106 

107 

108 

119 

548 

40.7 

Other public 

mm 

35 

25 

. 24 

51 

179 

13.3 

Total 

293 

251 

254 

274 

275 

1, 347 

100.0 


dent prevention specialists of the Public Health 
Service to obtain advice and guidance in estab- 
lishing a local program. 

Familiar questions arose in meetings of 
the home accident prevention committee. 
Where do most accidents occur? How do they 
happen ? Who gets hurt ? What is the extent 
of the problem ? What seasonal hazards 
should be given emphasis? 


Morbidity Surveys 

To try to answer tliese questions and to jjro- 
vide data about the nature and extent of non- 
fatal home accidents in the county two sur- 
veys were made in 1954, one itt iMarch and tire 
other in Jiine. In addition to collecting data, 
the surveys were conducted as a means of stim- 
ulating interest in liome safety among the staff 
and to provide discussion material for inserv- 
ice education. The surveys were made also with 
the idea that the data might be helpful in es- 
tablishing a baseline for use in measuring indi- 
cations of progi'ess made in reducing home 
accidents. 

During the survey months every public 
health nurse, sanitary inspector, and communi- 
cable disease officer carried a supply of mimeo- 
graphed questionnaires. In each home visited 
they asked whether an accident which disabled 
the victim for 1 day or more had occuned in 
the previous month to any member of the house- 
hold For each such accident the questionnaiie 
was completed. In every home visited, the 
name, age, and sex of all household menibers 
were recorded to provide a population basis 

for the study. _ . . 

It was not considered practicable to visit 
homes for the sole purpose of making inquiries 


regarding home accidents. Generally, there- 
fore, the survey was restricted to the homes tliat 
the field staff' visited while carr3ung out their 
regular duties. 

The surveys provided information regarding 
the accident experience of nearly 48,000 per- 
sons living in 10,294 homes. Since the families 
interviewed uicluded oiil}^ those visited by the 
staff in connection with routine health depart- 
ment activities and therefore were not neces- 
sarily a representative sample of the county s 
population, caution was observed in interpret- 
ing the results. 

The March survey revealed 103 nonfatal 
home accidents among 24,191 persons. On an 
aiimial basis, this means a rate of 55.4 per 1,000 
survey' population. The 85 home accidents le- 
corded in the June survey gives an annual rate 
of 42.5 per 1,000 survey population. Falls (39 
percent), cutting or piercing injuries (22 per- 
cent), and burns (20 percent) were the three 
principal causes of the accidents, accounting 
for four-fifths of the injuries reported in the 
two survey's. Sixtj’-eight ijei'cent, or 128, o t le 
188 accidents reported in the surveys were m 
persons imder 15 years of age. Only six acci- 
dents occurred to individuals 65 years old or 

over. , 

No morbidity surveys have been made n 
Jeft'erson County since 1954, but the depar - 
ment's accident prevention committee has been 
considering conducting one in the near fiitme. 


ident Hazard Reporting 

Li-ined with the information from the sur- 
aboiit the principal causes of accidents and 
ut acre and sex differentials, and with a more 
ightJued staff, the health department began 
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considering ways to attack the problem of liome 
accidents. 

We decided that a daily report on accident 
hazards observed in each home visited would 
be the most productive and most practical 
method of integrating accident prevention into 
the routine activities of the field personnel. 
Accident prevention efforts would thus ad- 
mittedly be limited to that segment of the popu- 
lation visited by the health department person- 
nel for other jiurposes, but we believed that the 
procedure would nevertheless serve two im- 
portant purposes : First, the requirement of a 
report every day would keep each employee 
safety conscious and constantly aware of the 
home accident problem. Second, analysis of 
the data reported would provide statistical in- 
formation for evaluation and planning of other 
measures. Moreover, this type of activity could 
be carried out without additional staff or travel 
expense. 

A special form for reporting home accident 
hazards was prepared. On it the public health 
nurses, the sanitary inspectors, and the com- 
municable disease officers were expected to enter 
each clay the number of hazards observed, the 
number called to the householder’s attention, 
and the number corrected or eliminated, along 
with a brief description of the hazard. Also 
required was the number of persons given in- 


struction in home safety. The form, shown 
below, has been in continuous use since March 
1, 1955. 

The health department’s bureau of vital sta- 
tistics prepared summaries of the hazards re- 
ported during the 10-month period of 1955 and 
during 1956. Copies of the summaries were 
distributed to all employees so that they might 
see and study as a Avhole the accident problem 
in the homes visited by the field staff. 

The number of home accident hazards ob- 
served and the number known to have been 
eliminated are as follows : 

Observed Eliminated 


1955 (Mareh-December) 

19.50 

0, 623 

9, 874 

1,825 
2, 290 

Total _ _ 

— 10,497 

4,115 


■ During this period the field staff gave person- 
to-person home safety instruction to 21,14:7 in- 
dividuals. Generally this instruction related 
to a specific hazard in the home at the time of 
the visit. 

The hazards observed can be classified as : 

1. Structural deficiencies potentially danger- 
ous as direct or contributing causes of falls and 
fire bin-ns. These included defective flues and 
electric wiring, defective steps, and holes in 
floor. 

2. Poor housekeeping, as revealed by yards 


Home Accident Prevention Supplemental Daily Report 


Description* 

Number of home accident hazards 

Observed 

Called to attention 
of householder 

Eliminated 









. 





*List hazards, such as unprotected open grate, improper storage of medicine or matches, unanchored rues broken 
glass m yard, unlighted basement steps, etc. 


Number of persons given home accident instruction 


Date. 


Signed. 
Title 
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cluttered with broken glass, nails, and other 
debris, accumulation of papers and other in- 
flammable materials, and floors littered with 
objects that might cause falls. 

3. Lack of supervision of infaiits and young 
children, and of the aged, particularly the 
physically and mentally handicapped. 

4. Unsafe practices of adults, such as smok- 
ing m bed, using chairs oi- boxes instead of 
stepladder, and starting fires witli kerosene. 

5. Indifference and neglect on the part of 
householders in providing a safe environment 
in and around the home. 

The address of the home Ausited Avas not in- 
dicated on the field report, but a great many of 
the homes listed as huA'ing structural hazards 
Avere known to be occupied by persons of Ioav 
economic status. In A'iew of this situation, the 
number of structural hazards reported as elimi- 
nated Avas encouraging. 

The reports provided strong evidence that 
parents in maiiy homes failed to supervise the 
actiA’ities of children and to give proper care 
and attention to infants. 

Discussion of the hazards with the house- 
holders frequently indicated that they Avere 
aAvare of the deficiencies but that they had 
neglected to take corrective action. Neglectful- 
ness most often prevailed in homes of the loAver 
income group, Avho Avere financiallj" unable to 
provide proper safeguards. This fact pointed 
to the need for encouraging householders to 
improvise Avith scrap lumber and other avail- 
able materials such things as fireplace screens 
and porch and step railings. 

The hazards found during 1956 ran the Avhole 
gamut of accident-producing situations. The 
principal hazards, according to the kind of in- 
jury likely to result, are listed in the accom- 
panying tabulation, Avith the total number in 
each main category and of eacli type (in paren- 
theses) eliminated. 

Hazards Avere recorded as eliminated if cor- 
rections were made during the field Avorker’s 
visit or if observed to have been corrected on a 
subsequent routine visit. Except for certain 
major hazards, visits were not made specif- 
ically to determine whether or not recommenda- 
tions for eliminating hazards were carried out. 

It is theref oi'e not possible to assess the pi ogi am 
in terms of the proportion of hazards actually 


Number of Hazards Eliminated 


Palls jeo 

Defective steps or porches (260) ; no hand- 
rails or balustrades for porches or steps (21) ; 
uuanchored throw nigs (10) ; inadequate light 
in hull or stairs (10) ; toys, playthings, other 
objects on door or Avalkways (213) ; niiseel- 
laueous (49). 


Burns 313 

Unprotected open fireplaces, space heaters 
(47) ; infiammnble objects too close to heating 
equipment (13) : child playing Avith matches 
(3S) ; improper disposition of lighted ciga- 
rettes (19) ; unsafe storage of matches (01) ; 
hot liquids in reach of children (o4) ; miscel- 
laneous (81). 

Poisoning ITO 

Improper storage of medicine (104) ; of poi- 
sons and household chemicals (48) ; of fuel 
oil (2G) ; miscellaneous (1). 

Electric shock D 

Defective wiring, worn cords, improper instal- 
lation of electric wiring, unsafe use of appli- 
ances (17). 

Drowning ^ 

Uncovered Avells or cisterns, rmprotected fish 
pool, child playing in tub unattended (3). 

Cuts, lacerations 

Broken glass, tin cans in yard, boards with 
protruding nails (364) ; child playing with 
knives, scissors, other cutting instruments 
(184) ; sharp objects in reach of children 
(41); miscellaneous (115). 

Firearms ® 

Firearms in reach of children (6). 


Suffocation 

Abandoned refrigerator with latch imremoved 
(11) ; infant sleeping with parent (40) ; too 
much cover on infant (12). 

Strangulation 

Baby nursing from propped bottle (53). 

Ingestion of foreign body 

Child with pennies, marbles, or other objects 
in mouth (77). 

SUscelianeous and unclassified 


Total 


2,200 
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eliminated. It is reasonable to assume that 
many more unsafe practices have been cor- 
rected and dangerous environmental conditions 
removed as a result of the safety instruction 
given than the figures in this paper would 
indicate. 

iSleither is it possible to determine the num- 
ber of iiijuries prevented and the number of 
lives saved, but the fact that a substantial num- 
ber of accident hazards are being removed from 
Jefferson County homes each month is an in- 
dication of the program's value. 

Mau)'^ of the hazards reported as corrected 
were relatively unimportant and at the worse 
might have resulted only in minor cuts, lacera- 
tions, or injuries of slight severity. However, 
a number of death-producing hazards, such as 
abajuloJied ice boxes, uncovered wells, and im- 
proper storage of medicine, poisons, and house- 
hold chemicals, were also recorded as elimi- 
nated. 

Program Expansion 

The department’s accident prevention activi- 
ties were expanded considerably in 1957. Safety 
education was accelerated through the use of 
newspapers, radio, and television. Contacts 
witli various community organizations began 
to pay dividends as evidenced by an increased 
interest in home safety and mobilization of ef- 
forts to reduce the number of home accidents. 
The J eff'erson County Medical Society, the hos- 
pitals in the county, and the health department 
together formulated plans for an active poison 
control information center and emergencj^ treat- 
ment stations. The fire department and the gas 
and electric companies agreed to provide inspec- 
tion services for homes upon the request of the 
health department. 

The accident hazard detection program was 
extended to meat markets, restaurants, grocery 
stores, and other food-handling establishments 
visited by sanitary inspectors. Correction of 
manj'^ unsafe conditions and practices in these 
places, such as unproper use of sterilizers and 
use of broken ladders in storerooms, were re- 
corded during the first 6 months of 1957. It is 
also noteworthy that one of the sanitary inspec- 
tors was instrumental in having a new fire escape 
installed at a local maternity hospital. 
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Perhaps the greatest contribution to the ac- 
cident prevention movement during 1957 was 
the adoption of a housing code by the city of 
Birmingham. The new code provides for the 
immediate correction of existing hazardous con- 
ditions as well as for minimum standards for 
health and safety in all new construction. 

Safety features included in the housing code 
relate to provision of unobstructed and mini- 
mum head room for doorways leading outside, 
installation of railings on unenclosed structures 
over 31/^ feet from the ground, and provision of 
guard railings on steps containing five risers or 
more. The new code also states that windows 
used for ventilation shall have screens ; hallways 
and stairways shall be adequately lighted ; and 
porches and steps shall be so constructed that 
they will support the normal load expected. 

The Birmingham City Commission named 
the Jefferson County Health Department as the 
agencj’^ for administering the new code and pro- 
vided a supplemental appropriation for em- 
ploying additional personnel to carry out its 
provisions. 

Since the adoption of the code, space has been 
provided on the accident hazard report form for 
recording addresses where major or special 
hazards exist, and more intensive followup of 
the conditions is planned. Significant hazard- 
ous conditions are referred to the bureau of com- 
municable disease control for followup and 
correction. The responsibility was given these 
staff members because less time is now required 
for communicable disease control work. 

Inservice Training 

Training of staff personnel has been carried 
on in small groups periodically. It has been de- 
signed not only to impart information, but to 
maintain interest in the program. Safety check 
sheets have been given to staff members for a 
safety evaluation of their own homes. Group 
discussions about hazards found during visits 
and of the accident hazard summaries prepared 
by the bureau of vital statistics have taken place. 

During the training sessions it has been em- 
phasized that chai\ging attitudes and behavior 
is even more important than eliminating the 
hazards. The hazards found in homes merelj' 
help to create interest in home accidents an^l to 
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Table 2. Home accident fatalities, Jefferson 
County, Ala., 1925-56 


Years 

1 Number 
of deaths 

j 

Rate per 
100,000 
population 

19-25-29 1 

109 

27. 3 

1930-34' 

81 1 

la 5 

1935-39 < 

96 

21. 3 

1910-441 

89 ' 

la 5 

1945-49' 

95 i 

la 0 

1950-54' 

94 : 

16. 2 

1955- ! 

104 ! 

17.0 

195C... i 

77 1 

12. 4 




' Average for the 5 years. 


j)Vovicle a learning situation. No matter how 
many hazards are discovered and recorded as 
eliminated, accidents will continue until indi- 
viduals accept the need for making their homes 
liazard-free and until they begin to practice safe 
Avays of doing tilings. 

Preliminary Evaluation 

The forms for reporting accident hazards 
have served the useful purpose of creating an 
awareness among the stall of the numerous and 
complex problems associated Avith home acci- 
dents. In addition they have provided an index 
of the staff's ability to integrate home safety 
Avith their routine duties. 


Both the number of home accident fatalities 
and the death rate for home accidents in the 
county shoAv a decreasing trend over the past 
years, as revealed in table 2. 

This decline is not assumed to be due alone 
to the activities of the department, for there 
haA'e been other agencies, organizations, and 
groups active in promoting home safety. It 
is believed, hoAvever, that during the period 
March 1955 to December 1956, the staff's con- 
tact Avith 21,117 individuals in the county, the 
elimination of at least 1,115 hazards, and the 
effort to encourage practice of safety has con- 
tributed to the doAviiAvard trend in the lives lost 
through home accidents. 

The amount of staff’ time devoted to home 
accident prevention activities in a year's period 
is estimated to be equal to the time of three 
full-time employees. The department s home 
accident preventioir committee feels, however, 
that three full-time persons could not possibly 
giA'e the Avide coA'erage offered by the eirtire 
field staff, or receiAm the same acceptance hr the 
homes. 

The department's home accident preA'cntion 
program is still largely in the developmental 
stage, but it represeirts a serious approach to 
tire problem. In the future, accident piwen- 
trou activities Avill have an increasingly promi- 
nent place m the plans and objectives of the 
department. 


Physician Visits During Summer of 1957 

The American people visited their physicians during the months 
of July, August, and September 1957 at a rate of almost five times a 
year, according to data gathered through household interviews Oy 
the U. S. National Health Survey, Public Health Service. 

The Survey report, entitled “Preliminary Report on \ olume o 
Physician Visits, United States, July-Sept ember 1957” (see aiinouiice- 
meiit on p. 568), points out that although the interviews occurred 
at a time of the year Avheii people are least likely to call t le c oc oi, 
respiratory diseases were probably at above-average 

Persons living on farms used physicians services at a late ■ 
visits a year, compared with 1.5 for the rural iioiifarm popuLitio 
and 5.1 for the urban population. Nine out of ten of the a mi s Avei 
in the physicians’ offices. 
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Mass Therapy in Attempted Control 
of Amebiasis in a Mental Institution 


M. M. BROOKE, Sc.D., RALPH H. HEEREN, M.D., GRACE M. SAWYER, M.D., 

and DORTHEA STONER, B.S. 


D EMONSTRATIOiS^ of 25 laboratory 
proved cases of clinical amebiasis ii\ an 
Io^va State institution for the feebleminded in- 
itiated a cooperative control program. An epi- 
demiological investigation, including examina- 
tion of stool specimens, revealed that 64 percent 
of the males and 34.4 percent of the females in 
two buildings occupied by the more retarded 
patients were infected with E ntcanoeha h'lsto- 
lytim. Experience with clinical cases had 
shown that the problem was not limited to any 
one building or area of the institution and, be- 
cause of the poor pei-sonal hygiene of many of 
the patients, it was not believed that recom- 
mended methods of improving sanitatioir 
would stop the transmission of intestinal path- 
ogens. It was therefore decided to attempt to 
control the situation through mass therapy of 
all the institution’s residents. 

The Institution 

The institutioi\, a hospital and school, is situ- 
ated on 1,000 acres of land 40 miles north of Des 
Moines, Iowa. It has dormitories for patients, 
school buildings, a home for employees, and an 
administration building with separate hospital 
wards for men and women and dental, X-ray, 
and modern medical laboratories. Auxiliai'y 
buildings house the power plant, water filtration 
system, dairy, and farm equipment. Patients 
reside in sturdily constructed 2-or 3-story brick 
dormitories, which are well separated on beauti- 


fully landscaped grounds. Inside, the build- 
ings are tvell kept, despite overcrowding at 
times. Each dormitory has its own kitchen, 
operated by an employed cook and supervised by 
the dietitian. Slost buildings have a dining 
room on each floor. 

In 1951-53, the period of the study, there were 
approximately 1,600 feebleminded and epileptic 
patients in the institution, ranging in age from 
1 month to 80 years. j\Ien and women patients 
Avere approximately equal i}i number. The 262 
employees included 22 professional individuals, 
among them 9 physicians, 6 registered nurses, 
and a dietitian, and 105 supervisors or attend- 
ants in the dormitory buildings. Patients 
helped in such activities as serving food, Avash- 
ing dishes, feeding bedridden patients, cleaning 
floors, and changing beds. 

Patients in a given dormitory Avere someAvhat 
comparable mentally and physically. The pop- 


Dr. Brooke is chief of the Microbiology Section, Lab- 
oratory Branch, Communicable Disease Center, 
Public Health Service, Atlanta, Qa,^ Dr, Heeren is 
director, division of preventable diseases, Iowa State 
Department of Health, Des Moines; Dr. Sawyer is 
superintendent, and Mrs. Stoner is medical tech- 
nician, JFoodivard Slate Hospital and School, Wood- 
ward, Iowa. Mrs. Sadie Johnson Geiger, Public 
Health Service Communicable Disease Center, gave 
technical assistance, and Miss Helen Bradley, for- 
merly of the loiva State Health Department, kept 
careful records during the study. 
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Illation composition of the eight dormitories 
ivas : 


JBitiliUnas 

Jfale Female 

Tiipeof fiatient patients patients 

Laundry, dairy, and gar- Birches Larches 

den workers. 

School children Ilemlock AVestwood 

Delinquent and low grade. Oak Hall Alaiile Lodge 
Low grade Pinehurst Klin Crest 


iV-lthough the personal liygiene of patients in 
Birches and Larches Buildings was almost 
equal to that of normal individuals, the per- 
sonal h 3 ’-giene of those in Pinehurst and Elm 
Crest Buildings Avas veiy poor. Fecal inconti- 
nence Avas common Avith G7 percent of theimiles 
in Pinehurst and 49 percent of the females in 
Elm Crest. These patients soiled their beds 
and clothing Avith urine or feces, or both. 
Some were not averse to coprophagA’. The 
personal hj'giene of the patients in Oak Hall 
and itlaple Lodge Avas not much better, but the 
hygiene of those in Hemlock and lYestAvood 
compared favorabl}' Avith that of the patients 
in Birches and Larches. Larches Avas recog- 
nized as the ‘‘best building’’ in eveiy respect. 

A trial of mass therajAy Avas planned in Pine- 
hurst, the building Avith the knoAvn highest 
preA'alence of E. histolytica. O.xytetracj'cline 
Avas selected for use in vieAV of the report bj' 
Tobie and co-AVorkers (f ) of the virtual elimi- 
nation of E. histolytica in a similar institution 
at Wassaic, N. Y,, by mass therapy Avith this 
antibiotic. Tavo preliminary trials of mass 
therapy in Pinehurst Building, Avith 6-month 
followup, failed to confirm Tobie’s Avork. 
Therefore, in extending mass therapy^ to the en- 
tire institution, it Avas decided to administer 
more than 1 drug at 6-month intervals on 2 oc- 
casions. Although the primary objectiA^e of 
the inA'estigation Avas control of amebiasis, an 
effort Avas made to obtain information on tlie 
comparative effectiveness of the drugs em- 
ployed. 

Realizing that opportunities for reinfection 
probably varied from building to building, 
drims Avere randomly assigned to the patients 
in 4 of the S buildings. These patients, con- 
stituting tlie principal study group, were ex- 
amined to determine both the results of con- 
trol measures and the relatiA''e eflectfveness of 
the drugs. In the other four buildings, a single 


drug Avas used to treat all patients in a building, 
and patients Avere examined to determine the 
degree of control obtained by mass therapy. 

Drugs 

Three standard amebicidal drugs were gii'en, 
singly or in combination of tAVO of the three 
{^.,3). These Avere oxy tetracycline, carbarsone, 
iodochlorhydro.vyquin, or oxytetracycline and 
carbarsone combined. The dosages Avere in ac- 
cordance Avith the recommendations of Dr. 
Hariy Host of Ncav York University, Com- 
municable Disease Center consultant. 

The four therapeutic regimens Avere admin- 
istered according to the Aveights of the patients 
(table 1). Tavo formulations of oxytetra- 
cydine were used. During the first treatment 
period in Pinehurst, the 250-nAg, capsules were 
found to be too large for man)' of the younger 
patients to SAvalloAV, and it Avas sometimes 
necessary to mix the contents of the capsules 
Avith Avater. Therefore, oral drops of oxytetra- 
cycline Avere provided for the younger patients 
and others having difficulty in SAvalloAving. 
The carbarsone and iodochlorhydroxyquin cap- 
sules AA'ere SAvalloAved without difficulty. -UI 
medication Avas folloAved by a glass of Avater 
or fruit juice and by examination of the mouths 
of the patients to make certain that the drugs 
had been SAvalloAved. 

Diu’ing preliminaiy trials of mass therapy' 
in Phieliurst, one-half of the daily dosage Avas 


Table 1. Dosages of four amebicidol drug 
regimens 


Drug 

I AA'cight 

of pa- 
tients 
(pounds) 

Dosage 

Oxytetracycline. . 

Oxytetracycline 
and carbar- 

/ >70 

1 <70 

r 

>70 

2 gni. per daj’ for 10 days. 

1 gm. per day for 10 days. 
f2 gm. oxytetracycline per 

Ij day for 5 days. 

1 1 gm. carbarsone per day 
[ for 10 days. 

( 1 gm. oxytetracycline per 

J day’ for 5 days. 

lO.o gm. carbarsone per 

1 day for 10 days. 

1 gm. per day' for 10 days. 
0.5 gm. per day for 10 days 

1 gm. per day for 10 day.s. 
0.5 gm. per day for 10 days 


AVAV A 

oooo o 

lodochlorhydro.xy- , 
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given in tlie inovning and the other half in the 
afternoon. During mass therapy of the entire 
institution, the daily dosages had to be admin- 
istered at one time, usually in the morning. A 
record clerk was always present to record the 
amount of medication received. Although a 
physician or a registered nurse was also present, 
supervisors and attendants often administered 
the drugs since they knew the idiosyncrasies 
of the patients and were best able to gain their 
cooperation. 

Before instituting mass therapy in a build- 
ing, the physician in charge checked the medica- 
tion for each patient and made any necessary 
changes. Usually, recommended dosages (table 
1) were given the older patients and those in 
good physical condition, but for very young or 
debilitated patients, dosages were reduced 
according to body weight. 

Bdiien more than one drug was given, the 
physician changed the randomly assigned draig 
for persons for whom he considered its use con- 
traindicated. At least once a day during the 
treatment period, the records of each patient 
were examined and he Avas seen by the attending 
physician. If intolerance to the medication was 
observed, therapy Avas changed or AvithdraAvn. 
However, this Avas done for less than 3 percent 
of the patients, none of AAhom had been selected 
for examination. 

Employees Avere encouraged to participate in 
the amebiasis control program by taking one 
of the medications. If they preferred, they 
could submit three specimens to the hospital 
laboratory for examination and, if the speci- 
men Avas found to be positive for E. histolytica, 
they could be treated by their private physi- 
cians. 

Collecting and Exan\ining Specimens 

Identical methods of collecting and exam- 
ining fecal specimens were used throughout 
the study. In order to insure correct identifi- 
cation, specimens Avere collected in the presence 
of the Avard supervisor or attendant aird Avere 
brought immediately to a technician stationed 
in the building. The technician kneAv the build- 
ing from Avhich the specimens originated but 
did not knoAv the drug regimen received. One 
portion of each specimen Avas preserved in 5 


percent formalin and another in PVA fixative 
{I/.), and both portions Avere foinvarded to the 
parasitology laboratories of the Communicable 
Disease Center, Chamblee, Ga. 

The portions of feces preserved in formalin 
were coiAcentrated by the formalin-ether sedi- 
mentation technique {5). Heidenhain iron- 
hematoxylin-stained films Avere prepared from 
the portions of feces preserved in PVA fixative 
and Avere examined Avith 50 X and 95 X oil im- 
mersion objectives. Unstained and iodine- 
stained AA^et mounts prepared from the concen- 
trate sediments and Heidenhain iron-hematoxy- 
lin-stamed films were examined for a minimum 
of 15 minutes each. 

Preliminary Trials 

Because of the results of Tobie’s study (f), 
it Avas planned to evaluate the effectiveness of 
mass therapy through observation of the pa- 
tients in Pinehui'st Building during a 12- 
month post-treatment period. HoAvever, since 
the infection in Pinehurst was returning to a 
high level at the end of 3 months, the patients 
were re-treated 6 months after the first 
medication. During the first course of therapy, 
the antibiotic Avas given in 250-mg. capsules; 
during the second course, in oral drops. On 
each occasion, all patients, supervisors, and 
attendants received a 10-day course of the drug, 
the dosage depending on the Aveight and gen- 
eral condition of the patient. 

Diu’ing the 6 months following therapy, neAv 
admissions to Pinehurst Avere kept at a mini- 
mum. iUiy persons Avho had to be placed in 
the building Avere started on a 10-day course 
of medication 3 days before they Avere admitted. 
Also, during this period, the physician in 
charge Avas asked to Avithhold amebicidal drugs 
from all persons except those Avith active clini- 
cal amebiasis. 

Li order to evaluate the effectiveness of mass 
therapy, 125 patients Avere randomly selected 
for examination prior to therapy and again 1 
month, 3 months, and 6 months after therapy 
Avas started. At each examination only 1 
specimen aa'us collected from each patient. 

Of these 125 patients, 101 submitted speci- 
mens at each collection period during the 12 
months of the tAvo therapeutic trials. Intesti- 
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a 

n 

10 

00 


i^tituDiovha histolytica 

Ihitamooha coli 

hiHUoliaiajj ttana 

lodumocha biictschmll'' 
liiviitamocha frayilh._~_lll ~ _ 

(liiintia liiiiiblia ^ 

Chiloinasti.r iiicsiiili, 

^ A', histolytica, !■:. coli, o7ij7nana~C 
^Vniebie prevaleiicu rate («) 

late, ii person infected witli 2’. ^thfoLtica 
tmmeha ,oU, ov En, lot, „„„ u cm,„tc,Us 
‘ ingle positn-e individual. Fifriu-n j 

Sues at each examination. ^ 


Table 2. Results of mass therapy with oxyleh. 
cyc/ine in Pinehurst Building 


Organism 


Response in known posilius 


Percent ucgatne 
post-trcatmeat 


hntamocba histobjlica 

J'.ntamoeba coli 

Kndolitmu nana.l 


1 pretreat- 
I meat ■ 

1 1 mouth jo moutl: 
later law 

07 

91 S 

rai 

151 

03.6 

15.9 

130 

•19.2 

2d 9 


. 

V.,; .T "-ith oxvtet- 

in p1 ‘7 percent of the patfents 

1 el,o besiu.,i„„ of tt.t ftr' 

cent ,veie positive; 3 months after, li peTOnt- 

and Gniontlis after, 53 percent. ^ ’ 

1 he week following tlie G-inonth collection of 
specimens, tlie second mass therapy witli o.xw- 
tetraeycline (oral drops) was administered. 

nonth later, tlie prevalence of E. hkto- 
ytica was reduced to 5 percent but, amiin by 

the late had risen to appro.ximately one-lialf 
of the pretreatment prevalence rate or 19 np,- 

>. coll and E. nana are similar to that for F 
InstolyticcL However, by the end of only^' 
months after each medication, the prevalence 
lates foi these two amebae had almost re- 
gained the pretreatment levels. 

Mass therapy with oxytetracycline had a 
marked effect upon lodamoela. huetschlii, but 
apparently none on GMlomastix mesniJi and 
Giardia lamUia. Prior to the first course* of 
tlierapy, 26 of the 101 patients who submitted 
specimens were infected with /. iuetscJilii- 1 
month and 3 months after treatment with 
oxytetracycline, 2 infections were found but 
none was observed at the next 4 examinations 
(9 months). The infections with Dientamoeba 
fragilis were too few for consideration. 


positives prior to first .and second prelimi- 
oary trials of mass tlierapy. 

lable 2 presents the observed effectivenea 
of mass therajiy in individuals loiowii to be 
positive for E. lihtolyticii prior to two coutss 
of therap}'. Of the 97 patients known to be 
infected, 94.8 percent were “negative” 1 month 
later, and 70.1 percent were “negative” 6 inontlt’ 
later, I he effectiveness of therapy on £. coli 
and E. nami was significantlj' iioorer, particu- 
larly at the end of G months. 

Mass Therapy 

In extending mass theraiiy to the entire in- 
stitution, the 4 drug regimens were adminis- 
tered on 2 occasions 6 months apart. The 
second time, each patient receii^ed a different 
di ug regimen from that he had received previ- 
ously. The preliminaiy trials in Pinehurst had 
indicated that the effectiveness of mass therap}' 
in controlling amebiasis might be determined 
bj^ examining specimens collected 6 months 
after therapy. Therefore, specimens were ex- 
amined the week prior to tlie first therap.y, 6 
montlis after the first theraiiy and just ijrior to 
the second therafij', and 6 montlis after the sec- 
ond therapy. At each examination, a single 
specimen was collected from as many as laos- 
sible of the individuals who had been selected 
for examination. 

Table 3 records the intestinal parasites found 
in the randomly selected patients in the eight 
dormitory buildings prior to mass therapy 
thi-oiighoiit the institution. The prevalence 
rate for E. histolytica ranged from 7 percent in 
Larches to 46 percent in Oak Hall. At the time 
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of this examination, rinehui’st residents had 
already received two coiu-ses of therapy. The 
initial rate for this parasite in Pinehurst had 
been approximately Gi jjercent (lig. 1). 

During the 12 months following the first 
course of therapy in the entire institution, all 
new admissions received the combination ther- 
apy of oxytetracyclino and carbarsone for 3 
days preceding admission to a dormitory. 

Although control of amebiasis was the pri- 
mary objecti'S'e of the study, an attempt was 
made to obtain information on the relative 
effectiveness of the four drug regimens. Pre- 
liminary surveys had demonstrated that the 
prevalence of intestinal amebae varied from 
building to building in almost direct relation- 
ship to the general level of personal hygiene of 
the patients. Therefore, the dormitories were 
divided into 2 grouj)S of 4 multiple-therapy 
buildings and 4 single-therapy buildings. 

MuUiple-Therafy Buildings 

Because the general type of patients varied 
from building to building, the influence of i‘e- 
infection on drug evaluation was equalized by 
randomly assigning all 4 therapeutic regimens 
to the patients in 4 of the 8 buildings. Birches, 


Figure 1. Results of two preliminary trials of 
mass therapy with oxytetracycline in one 
building of a mental institution. Incidence of 
Entamoeba histolytica, Entamoeba coli, and 
Endolimax nana prior to medication and dur- 
ing the 6-month post-treatment period. 



Hemlock, Larches, and IVestwood dormitories, 
which housed the higher gi'ade patients, were 
selected since it was thought that reinfection 
would be reduced to a minimum in these build- 
ings. Each time mass therapy was given, all 


Table 3. Prevalence of intestinal parasites in a mental institution prior to mass therapy, by building 


Observations 


Number patients,. 
Number examined 
Percent positive. . 


Four drug regimens j 

j Single drug regimen 

Larches 

(female) 

West- 

wood 

(female) 

Hemlock 

(male) 

Birches 

(male) 

iMaple 

Lodge 

(female) 

Elm 

Crest 

(female) 

Oak Hall 
(male) | 

Pine- 
hurst “ 
(male) 

Total 

187 
117 
62. 4 

267 
116 
87. 9 

168 
119 
70. 6 

247 
118 
77. 1 

159 
50 
70. 0 

179 
47 
74 5 

202 
50 
72. 0 

207 

50 

82. 0 

m 


Percent 


Organisms identified 

Entamoeba histolytica 

Entamoeba coli 

Endolimax nana I 

lodamoeba buetscMii.l V 
Dientamoeba fragilis . 

Giardia lamblia 

Chilomastix mesnili.~_ 

E. histolytica, E. colt', 
nana^ ’ 


E. 


6. 8 


23. 5 

27. 1 


47. 0 


45. 4 

54 2 


12. 0 


36. 1 

32. 2 

32. 0 

2. 6 


10. 1 

5. 9 

2. 0 

12. 0 

9. 5 

12. 6 

8. 5 

2. 0 

0. 0 

19. 2 

14 3 

11. 0 

6. 0 

14 5 

11. 2 

13. 4 

7. 6 

10. 0 

53. 8 

SO. 2 

62. 2 

67. 8 

62. 0 


29. 8 
40. 4 
46. 8 
0 . 0 
0 . 0 
8. 5 
12. 8 

63. 8 


46. 0 
52. 0 
18. 0 
IS. 0 
^ 0 
2 . 0 
12. 0 

70. 0 


“34. 0 
78.0 
46. 0 
0 . 0 
10. 0 
18. 0 
24. 0 

SO. 0 


- in Pinehurst Iiad been treated twice j 

- Kate preceding preliminary trials, 64 percent. 

“ Amebic prevalence rate (6). 


28. G 
51. 7 
32. 5 
5. 5 
8. 7 
10. 3 
12. 6 

66. 9 
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iial parasites were found in 93 of 101 patients, 


as follows : 

Entamoohn histolytica 04 

Entamooha coli 75 

EndoUmaj! liana 63 

lodaiiiocVa huctschtii 26 

Dientumoohii frayilis 3 

Giardia luiiiblia H 

Chilomastix mcsnili 10 

E. histolytica, E. coli, or E. mum ' 00 

Amebic prevalence rate (fi). 


For possible future comparison tvith other 
studies, there are included in the preceding tab- 
ulation and in table 3 figures for amebic prev- 
alence {6). In determining this prevalence 
rate, a person infected with E. histolytica, En- 
tamoeha coli, or Endolimax iiana is counted as 
a single positive individual. Figure 1 shows 
the individual prevalence rates of these para- 
sites at each examination. 

Pi'ior to the first mass therapj' with oxytet- 
racycline capsules, 64 percent of the patients 
in Pinehurst were positive for E. histolytica,’ 
1 month after the beginning of therapy, 4 per- 
cent were positive; 3 months after, IS percent; 
and 6 months after, 33 percent. 

Tlie week following the 6-montlr collection of 
specimens, tlie second mass therapy with oxy- 
tetracycline (oral drops) was administered. 
One month later, the prevalence of E. histo- 
lytica was reduced to o percent but, again, by 
the end of the 6-month post-treatment period, 
the rate had risen to approximatelj' one-half 
of the pretreatment prevalence rate, or 19 per- 
cent. The graphs for the prevalence rates of 
E. coli and E. nana are similar to that for E. 
histolytica. However, by the end of only 3 
months after each medication, the prevalence 
rates for these two amebae had almost re- 
gained the pi-etreatment levels. 

Mass therapy with oxytetracycline had a 
mar'ked effect upon lodanioeba buetschlii, but 
apparently noire on Ghilomastix mcsnili and 
Giardia lamblia. Prior to the first course of 
therapy, 26 of the 101 patients who submitted 
specimens were infected with I. buetschlii; 1 
month and 3 months after treatment with 
oxytetracycline, 2 infections were found but 
none was observed at the next 4 examinations 
(9 months) . The infections with Dientamoeba 
fragilis were too few for consideration. 


Table 2, Results of mass therapy with oxytelra- 
cycline in Pinehurst Building 


Organism 

Response in known positives 

Number 
positive 
pretreat- ' 
ment ‘ 

Percent negative 
post-treatmeut 

1 month 
later 

6 months 
iater 

Entamoeba histolytica 

Entamoeba coli 

97 

151 

130 

94. S 
63. 6 
49. 2 

70.1 
15. 9 

1 26.9 

Endolimax nana. 



' Sum of positives prior to first and second prelimi- 
n.ary trials of mass therapy. 


Table 2 presents the observed effectiveness 
of mass therapy in individuals known to be 
positive for E. histolytica i>rior to two coui'ses 
of tlierap)'. Of the 97 jiatieiits known to be 
infected, 94.8 percent were “negative” 1 month 
later, and 70.1 percent were “negative” 6 months 
later. Tlie effectiveness of therapy on E. coli 
and E. nana was significantly poorer, particu- 
larly at tlie end of 6 months. 


Mass Therapy 

In extending mass therapj' to tlie entire in- 
stitution, the 4 drug regimens were adminis- 
tered on 2 occasions 6 months apart. The 
second time, eacli patient received a different 
drug regimen from that he had received previ- 
ously. The jirelimiiiary trials in Pinehurst had 
indicated that the effectiveness of mass therapy 
in controlling amebiasis might he determined 
by examining specmieiis collected 6 months 
after therapy. Therefore, specmieiis were ex- 
amined the week prior to the first therapy, 6 
months after tlie first therapy and just prior to 
the second therapy, and 6 months after the sec- 
ond therapy. At each examination, a single 
specimen was collected from as many as pos- 
sible of the iiidiidduals who had been selected 
for exaniuiation. 

Table 3 records the intestinal parasites found 
in the randomly selected patients in the eight 
dormitory buildings prior ^ mass tiierapy 
throughout the institution. The prevalence 
rate for histolytica ranged from Tpercent i„ 
Larches to 46 percent m Oak Hall. At the time 
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by earlier examination. These included all 
floors of Westwood and the upper floors of 
Hemlock and Birches. Ho specimens were col- 
lected from Larches. Hence, it is not possible 
to extend the graph in figure 2 to indicate the 
prevalence rates at the second 6-month post- 
treatment period. 

The relative efl’ectiveness of mass therapy in 
these buildings is demonstrated in table 4. 
Smce there were no significant difl'erences 
between the response to the first and second 
administrations of mass therapy, the results 
are combined. Therapy was significantly more 
effective in Larches and in Hemlock than in the 
other 2 buildings for practically all species ex- 
cept /. l)uetsGhUi^ which was apparently elimi- 
nated in all 4 buildings. All known infections 
of E. histolytica in Larches were “negative” 6 
months after the first therapy. 

In table 5 are recorded the results of the in- 
dividual drug regimens in reducing known in- 
fections regardless of location. In only one 
instance, oxytetracycline against D. fragilis, 
was one drug observed to be significantly more 
effective than the others. Mass therapy, I'e- 
gardless of the drugs administered, was more 
effective against certain species than against 


others. For example, therapy was significantly 
better against E. histolytica (62.5 percent “jieg- 
ative”) , than against E. coli (50.8 percent) and 
E. liana (48.8 percent) , while all known infec- 
tions of /. huetsclilii were api^arently elimi- 
nated by therapy. The results of therapy in 
the individual buildings are based on too small 
a samj^le for analysis. 

Single Drug Regimens 

A single drug regimen was administered to 
the patients in Maple Lodge, Elm Crest, Oak 
Hall, and Pinehurst Buildings on each of the 
two occasions of mass therapy. Figure' 3 pre- 
sents the prevalence rates of E. histolytica., E. 
coli, and E. nana in approximately 50 randomly 
selected iiatients in each building before and 6 
months after each course of therapy. At the 
end of 12 months a significant reduction in the 
prevalence of E. histolytica was observed in 
Oak Hall and Elm Ci'est Buildings, with possi- 
ble elimination of the parasite in Maple Lodge. 
Aar increase in prevalence apparently occurred 
in Pinehurst during the same period. 

In Majjle Lodge, 23vior to therapy with the 
combination of oxytetracycline and carbarsone, 
the ijrevalence rate of E. histolytica was 24 per- 


Table 4. Results of two courses of mass therapy with four drug regimens randomly administered 
to all patients in Birches, Hemlock, larches, and Westwood Buildings 


Organism 

Response in known positives * 

Birches 

Hemlock 

1 

Larches ^ 

Westwood 

Number 

positive, 

pre- 

treat- 

ment 

Percent 
negative, 
post- 
treats 
ment ’ 

Number 

positive, 

pre- 

treat- 

ment 



Percent 
negative, 
post- 
treat- , 
ment ^ 

Number 

positive, 

pre- 

treat- 

ment 

Percent 
negative, 
post- 
treat- 
ment ’ 

Total protozoa 

237 

54. 0 

217 

69. 1 

108 

79. 6 

405 

48. 9 

Amebae . 

207 1 

52. 2 

177 

69. 5 

92 

81. 5 

344 

46 8 

Entamoeba histolytica 

45 

73. 3 

29 

93. 1 

7 

100. 0 

1 O.fi 

4o 

E7itamoeba coli - 

87 

34. 5 

72 

63. 5 

53 

84. 9 

117 

40 o 

Endolimax nana 

53 

49. 1 

49 

55. 1 

16 

62. 5 

95 

43 

lodamoeba hueischlii-. . 

7 

100. 0 

12 i 

100. 0 i 

o 

100 0 



Dienta^iioeba fragilis . 

15 

SO. 0 

15 

80. 0 

14 

78. 6 

31 

77. 4 

Flagellates-- 

30 

GO. 7 

40 1 


1 H 

1 



Giardia lamblia^ 

16 

53. 3 

21 

66. 7 





Chilomastix mcsnili 

14 

78. 6 


68. 4 

16 

' 68. 8 


56. 4 
. 68. 2 


■ Sum of positives prior to first and second mass therapy. 
- Tliorapy administered on only one occasion. 

’ G montlis following treatment. 
















four drug regimens were employed in each 
building. For the second coiu’se of therapy, 
each patient received a different drug, accord- 
ing to the following schednle ; 

First course Second course 

Oxytetraeyeliue Carbarsone 

Oxj'tetracyeliiie lodoclilorhydroxy- 

aiid carbarsone. quin 

Carbai'soiie Oxy tetracycline and 

carbarsoae 

loilochlorby- Oxytctraoycline 

droxyijuin. 

To evaluate the control program within eacli 
building, approximately 30 individuals on each 
of the drug regimens were randomly selected 
for examination, or a total of approximatelj' 
120 persons on each regimen. In all, over one- 
half of the 869 individuals in the four buildings 
were selected. 

Single-l'herapij Buildings 
In Elm Crest, Maple Lodge, Oak Hall, and 
Pinehurst Buildings, which housed the lower 
grade patients, a smgle drug regimen was ad- 
ministered at eacli of tlie two mass therapy pe- 
riods. The drugs were changed in each build- 
ing on the second occasion. To appraise the 
effectiveness of control of amebiasis, 50 individ- 
uals in each building, or approximately 200 of 
the 747 persons in the 4 buildings, avere ran- 
domly selected to submit specimens during the 
3 designated periods. 

Results of Mass Therapy 

The results of treatment with 4 drug regimens 
and with 1 drug regimen are given below. 

Four Drug Regimens 

Oxytetracycline, carbarsone, iodochlorhy- 
droxyquin, and oxytetracycline and carbareone 
combined were given to the patients in Larches, 
Westwood, Hemlock, and Birches Buildings on 
two occasions. Figure 2 shows the prevalence 
rates of F. histolytica, E. coli, and E. nana 
prior to the fii-st course of therapy and 6 
months later, based on the examination of 502 
and 468 individuals, respectively. Dash lines 
are used in figures 2 and 3 since the lines do not 
indicate actual prevalence trends during the 6 
months between examinations. From the ex- 
perience m Pinehui-st Buildmg, it is reasonable 


Figure 2. Results of mass therapy with four 
drug regimens in four buildings of a mental 
institution. Incidence of Entamoeba histo- 
lytica, Entamoeba coli, and Endolimax nana 
prior to medication and 6 months afterward. 



to assume that an immediate decided drop in 
the prevalence of amebiasis after therapy was 
followed by’ a rise. 

Prior to the first administration of the drugs, 
the average prevalence rate of E. histolytica, in 
the four buildings was 2S.8 percent (fig. 2). 
Six months later it was 14.4 percent. The prev- 
alence of E. coli was also reduced significantly, 
but not the prevalence of E. nana. I. buetsohlii 
was practically'' eliminated, being reduced from 
5.7 percent to 0.5 percent; (?. lamblia and C. 
mesniJi were reduced slightly ; and the rate for 
D. fragilis remained unchanged. Six months 
after therapy no infections of E. histolytica 
were formd in the patients examined from 
Larches and the lower floors of Hemlock and 
Birches Buildings. 

After the 6-month post-treatment examina- 
tion, all patients were re-treated with anotlier 
drim regimen. Six months later, because of 
pressure of other work, stool specimens were 
collected only from the problem areas revealed 
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Table 5. Results of mass therapy with four drug regimens randomly administered to all patients 
in Birches, Hemlock, Larches, and Westwood Buildings 


Response to drug regimen in known positives ' 


Organism 

O.vytetracyclinc 

O.vytetracycline 
and carbarsone 

Carbarsone 

lodochlorhy- 

droxyquir 

Total 

Num- 

ber 

posi- 

tive, 

pre- 

treat- 

ment 

Per- 
cent 
nega- 
tive, 
post- 
treat- 
ment 2 

Num- 

ber 

posi- 

tive, 

pre- 

treat- 

ment 

Per- 
cent 
nega- 
tive, 
post- 
treat- 
ment ’ 

Num- 

ber 

posi- 

tive, 

pre- 

treats 

ment 

Per- 
cent 
nega- 
tive, 
post- 
treat- 
ment 2 

Num- 

ber 

posi- 

tive, 

pre- 

treat- 

ment 

Per- 
cent 
nega- 
tive, 
post- 
' treat- 
ment 2 

Num- 

ber 

posi- 

tive, 

pre- 

treat- 

ment 

Per- 
cent 
nega- 
tive, 
post- 
treat- 
ment 2 

Total protozoa 

237 

54. 0 

239 

62. 3 

258 

63. 2 

233 

52. 4 

967 

58. 1 

Amebae 

207 

53. 1 

199 

61. 8 

213 


201 

52. 7 

820 

57. 0 

Enlavioeba histolytica 

44 

59. 1 

44 

65. 9 

51 

60. 8 

37 

64. 9 

176 

62. 5 

Entamoeba coli 

74 

40. 5 

SO 

56. 3 

89 

55. 1 

86 

SO. 0 

329 

50. 8 

Endolimax nano 

62 

45. 2 

50 

56. 0 

46 

5a 7 

55 

38. 2 

213 

48. 8 

lodamocba buelschlii 

7 

100. 0 

6 

mmm 

8 

100. 0 

6 

100. 0 

27 

100. 0 

Dientamoeba fragilis 


95. 0 

19 

78. 9 

19 

68. 4 

17 

70. 6 

75 

78. 6 

Flagellates 

30 

60. 0 

40 

65. 0 

45 

77. 7 

32 

50. 0 

147 

64. 6 

Giardia lamblia 

14 

50. 0 

19 

63. 2 

25 

72. 0 

18 

44. 4 

76 

59. 2 

Chilomastix mesnili 

16 

68. S 

21 

66. 7 

20 

85. 0 

14 

57. 1 

71 

70. 4 


' Sum of positives prior to first and second therapy. 
* 6 months following treatment. 


practically unchanged 6 months after the 
second. 

In Pinehurst Building, prior to therapy with 
carbarsone, the prevalence rate of E. histolytica 
was 34; percent; 6 months later, before therapy 
with the combination of oxytetracycline and 
carbarsone, it was 41.1 percent. Six months 
after the second therapy, the prevalence rate 
was 46.3 percent. Mass therapy with either 
drug regimen appeared to have little or no 
effect on the prevalence of E. nana and E. coli. 

Since the patients in the four buildings did 
not receive the same medication, the relative 
effectiveness of mass therapy cannot be com- 
pared according to the response m Imown posi- 
tives as was done in the case of the buildings 
where identical medication with four drug regi- 
mens was given (table 4). Likewise, since the 
type of patients varied from budding to build- 
ing, it is not practical to compare the effective- 
ness of the individual drug regimens as was 
clone m the other buildings (table 5). 

Treatment of Employees 

All save 18 of the 262 employees in the m- 
stitution received amebicidal drugs during the 


mass therapy program. The 105 employees 
working in the 8 dormitories generally received 
their medication along with the patients. Most 
of the 18 untreated individuals were in ad- 
ministrative or professional positions. Two E. 
histolytica positive employees in Elm Crest 
refused therapy. Prior to the mass therapy 
lirogram the examination of a single stool spec- 
unen each from 128 employees revealed 3.9 per- 
cent positives for E. histolytica. 

Toxicity of Drugs 

Since only standard amebicides of Imown 
toxicity were used in this study, physicians and 
nurses were primarily concerned only with 
those side reactions w'hich might endanger the 
patients or interfere with proper administra- 
tion of the medication. Avei-sion to the oral 
drops of oxytetracycline was the most trouble- 
some side reaction. Although the younger chil- 
dren liked the sweet, cherry flavor of tlie oral 
drops, a number of the older patients, par- 
ticularly the teen-age girls, vomited immedi- 
ately after the drug was administered. When 
the drug was given in capsules, the clifRcultv 
ended. 
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cent. Six months later, just before mass 
therapy ■with ioclochlorhydroxyquin, it was 
zero. No E. histolytica infections were found 
6 months after the second course of therapy but 
the prevalence rates of E. cdli and E. nana were 
slightly higher than the reduced rates which 
were found 6 months after the first course of 
treatment. 

In Oak Hall, prior to therapy with oxytetra- 
cycline, the prevalence rate of E. histolyticawas 
46 percent. Six months later, immediately pre- 
ceding therapy with carbarsone, it was 12 jjer- 
cent, and 6 months after the second course it 


was slightly higher. The responses of E. coU 
and E. naiia Avere similar, altliough E. mna 
seemed to bo affected more by carbarsone than 
were the otlier parasites. 

In Elm Crest Building, prior to therapy with 
iodochlorhydroxyquin, tire prevalence rate of E. 
histolytica rvas 29.8 percent,’ 6 montlis later, 
just before therapy rvith oxy tetracycline, it was 
22 percent; and 6 months after the second 
course of treatment the rate was 16.7 percent. 
The prevalence of E. nana rvas practically the 
same at each examination rvhile that of E. coli 
was higher 6 months after the first therapy and 








histolytica than against E. ooli or E. nana. 
This selective action of amebicides in man, 
particularly the ease of elhninating infections 
of 1. luetschlii, has been observed by others 
(J, S). 

The fact that no significant differences -were 
observed in the activity of the' four regimens 
against E. histolytica does not, of course, mean 
that nonfe existed. The four drugs were ran- 
domly assigned to patients in four buildings 
since it was realized at the outset that differ- 
ences in . oxDportunity for reinfection wmiild 
make it difficult to compare gi'oups of patients 
receiving different medications. By randomi- 
zation, reinfection opportunities were made 
more nearly equal. The results suggest that 
I'einfections occurred frequently' in most of the 
buildings so that even if certain drugs were 
significantly more effective thair others, the 
differences may have been masked by the time 
post-treatment examinations were made. If 
the investigation had been directed specifically 
toward drug evaluatioir rather than toward 
control, more frequent post-treatment examina- 
tions would have been made. This Avould have 
required additional technical help, which was 
not available. 

Some differences in drug activity are sug- 
gested by the results obtained in the buildings 
on single therapies. For examiffe, oxytetra- 
cycline alone or combined with carbai-sone ap- 
peared somewhat more effective than the other 
drugs (fig. 3). Although the superiority of 
this combination was observed in the treatment 
of acute amebiasis in Korea (5), caution must 
be exercised in drawing conclusions from re- 
sults in the single therapy buildings since the 
patients were not similar in each building, and 
in some instances the drugs were given at differ- 
ent times of the year. 

Although other workers have reported on 
muss therapy of patients in selected buildings 
of mental institutions (7, 9, 10), to our Imowl- 
edge, this investigation constitutes the first at- 
tempt to control amebiasis in an entire institu- 
tion by mass therapy. Although only limited 
success was obtained, the authors still believe 
that mass therapy constitutes the only practi- 
cal approach to control in mental iirstitutions 
with amebiasis problems. 

Theoretically, the administration of a 100 


percent effective drug, combined with a 
thorough cleanup campaign, would solve the 
problem. Lacking these two, perhaps idealistic, 
conditions, the administration of less effective 
drugs at intervals more frequent than 6 months 
may accomplish the elimination of E. histo- 
lytica in such relatively confined populations as 
exist in mental institutions. Berberian and co- 
w'orkers {9) found that, after mass therapy 
with bismuth glycolylarsanilate and chloro- 
qiiine phosphate, weekly administration of the 
same combined therapy to one part of the initial 
population reduced the infection rate of E. 
histolytica to 25 percent and daily administra- 
tion to another group reduced the rate to 10 
percent of the pretreatment levels. Although 
these results are encouraging, the intervals be- 
tween treatments are too frequent for practical 
application in most institutions. 

Summary 

In an institution of approximately 1,600 
mentally deficient patients living in 8 separate 
build’ings, examination of single stool specimens 
from 667 individuals indicated that at least 29 
percent harbored Entamoeba histolytica. Pre- 
valence rates ranged from 7 to 61 percent from 
building to building. 

Preliminary tests of mass therapy in the 
building with the highest prevalence of E. his- 
tolytica showed that single courses of oxytetra- 
cycline did not eradicate all infections and that 
the incidence of infection rose to one-half of 
the pretreatment level by the end of 6 months. 

BHien mass therapy was extended to the en- 
tire institution, each patient was given 1 of 4 
drug regimens — carbarsone, iodochlorhydroxy- 
quin, oxytetracycline, and a combination of 
oxytetracycline and carbarsone — on 2 occasions 
6 months apart. On the second occasion, the 
drug was changed for each person. Results of 
examinations performed 6 months after each 
medication indicated that mass therapy was 
successful in reducing the prevalence of E. 
histolytica in 7 of the S buildings but that the 
species apparently was “eliminated” in only 
3 buildings. The effectiveness of therapy ap- 
peared to be related to the prevalence rate of 
E. histolytica in each building prior to medica- 
tion and to the general level of personal hygiene 
of the patients. 
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iSTo serious cases of diarrhea, more than four 
bowel movements a clay, developed either dur- 
ing or within a few clays after medication. 
Also, no cases of pruritus were brouglit to the 
attention of the physicians and nurses; how- 
ever, the patients in the institution are rela- 
tively insensitive to such conditions or else 
accept them as a niatter of course. 

A few minor rashes were observed in pa- 
tients receiving oxytetracycline and carbar- 
sone combined but the attending physicians 
questioned any connection between the rashes 
and the drugs. One serious rash developed in 
a patient receiving iodochlorhydroxyquin. 
Dizziness was reported by one iuclividiuil on 
carbarsone. 

Discussion 

In 1951 Tobie and his co-workers (i) re- 
ported virtual elimination of histolytica 
infections from a building of Wassaic State 
School, an institution for mental defectives, 
by treating all patients with o.xytetracycline. 
Therefore, in our study it was surprising to ob- 
serve tlie prec'alence rate of histolytica re- 
turn to relatively liigh levels after tlie use of 
the same antibiotic in two preliminary trials 
of mass therapy in Pinehurst Building. In 
both institutions, a similar course of therapy 
Avas used and no neAv patients Avere admitted to 
the buildings during the post-treatment periods 
without first undergoing therapy. 

One striking difference betAveen the tAvo 
studies AA'hich may have coutributed to the 
cliA^erse results was the pretreatment prevalence 
rates of A. histolytica. In Pinehurst Building, 
one stool examination revealed histolytica 
infections in GI percent of the patients, AYhile at 
Wassaic four stool examinations showed a 
piwalence rate of 49 percent. Since nroi-e ex- 
aminations of tlie Pinehurst patients Avould un- 
doubtedly haA'e increased the percentage of 
positives, there was a decided difference m the 
pj-evalence I'ates of E. histolytica in the two 
populations. Inability to eradicate all infec- 
tions apparently allowed a significant reseiwoir 
to remain to reinfect patients through poor 
personal hygiene. 

'S^Tien mass therapy atus administered 
throughout the entire institution on two occa- 
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sions, at 6-month mtervals, the prevalence rates 
of E . histolytica Avere significantly Imver hi 7 
of the 8 buildings by the end of the j'ear's study. 
Tlie effectiveness of therapy varied from build- 
ing to building and appeared to be related to 
the preA'alence of E. histolytica and to the gen- 
eral type of patients residing in the buildings. 
At the post-treatment examinations, E. histo- 
lytica AY as no longer fomid in residents of the 
three buildings Avith the loAA’est jiretreatment 
prevalence rates (Larches, Hemlock, and ilaple 
Lodge) . Taa’o of these buildings were occupied 
by the higher type of patients. Little or no 
change Avas noted in Pinehurst BuUdhig, AA’hich 
had the highest prevalence of E. histolytica and 
the most retarded patients. 

Altliough stool examinations Avere not per- 
formed until G months after the end of mass 
therapy' of the entire institution, fi-oni results 
observed in preliminary trials in Pinehurst, 
it is probable that a number of E. histolytica 
infections remained in each buildins: after ther- 
apy Avas completed. In AueAV of the patients’ 
poor personal hygiene the treatment failures 
pi’obably served as sources of infection. In 
Ehn Crest, two infected employees, one of 
AA'Iiom was a cook, may haA'e been auotlier source 
of infection. 

In addition to the human reservoirs, rein- 
fection may liave occurred from organisms in 
the environment. In the first trials in Pine- 
hurst the prevalence of E. cali returned to a 
high level after therapy more rapidly than did 
the prevalence of E. histolytica (fig. 1). Since 
both organisms Avere at a low level 2 weeks after 
therapy, tlie more rapid rise in prevalence of 
E. coli may indicate that cysts of E. coJi re- 
mained viable in the eiiA-ironment for longer 
periods than did cysts of E. histolytica. Labo- 
ratory experimentations (7) have shown that 
cjsts of E. coli survive desiccation to a much 
greater degree than do cysts of E. histolytica. 

la comparing results of tlie four drag regi- 
mens in the four buildings on parallel tlierapy, 
tlie only observed difference in drug activity 
was against D. fragilis. Oxytetracycline avus 
significantly more effective than any of the 
other medications in reducing the prevalence of 
this parasite. iiH of the regimens apparently 
elimmated the few knoAvn infectious of /. 
liietschlii and Avere more eSectixe against E. 
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Neonatal Response to DTP Vaccines 

L, S. GOERKE, M.D., PAULINE ROBERTS, M.D., M.P.H., and JOHN M. CHAPMAN, M.D., M.P.H. 


I liJjMUNIZATIOlSr and vaccmation during 
the first, second, or third month of life has 
been advocated by health authorities to provide 
protection diuhng the period of greatest vul- 
nerability to infection (1-4) • As infants are 
susceptible to pertussis from birth, and fatality 
is highest during the first 6 months of life, 
delay in pertussis immunization until 3 to 6 
months of age fails to prevent most of the 
deaths from this disease. In addition, the ad- 
vent of routine poliomyelitis vaccination re- 
quires establishing optimum immunization 
schedides for diseases for which specific preven- 
tion is now available. General concern over 
the ability of the infant to respond during the 
first month of life to a variety of antigens, 
singly or in combination, has deterred early im- 
munization procedures. The tei\dency to delay 
immunization has also resulted from unwilling- 
ness to expose the newborn to local and sys- 
temic reactions that may accompany injection. 

Antigens that will stimulate maximum pro- 
tection in the newborn with a minimum of side 
reactions are diligently sought. The choice of 
antigen is complicated by the variation in po- 
tency of available preparations (5) . Our study 
measures response to combined immunization 
initiated within the first 2 weeks of life, com- 
pares the response to aluminum phosphate and 
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City Health Department, Southivest District. 


aluminum hydroxide adsorbed antigens, and 
observes local and systemic reactions following 
the use of each of these preparations. 

Method of Study 

A group of 112 maternity cases in the seventh 
and eighth month of pregnancy -was selected for 
study from prenatal clinics of the Los Angeles 
City Health Department. These patients Avere 
selected on the basis of their Avillmgness to 
cooperate, freedom from disease, stabilized 
marriage, and stable residence pattern. 

Patients in the study Avere delivered at the 
Los .tbrgeles County General Hospital. At 
term or at delivery a 10-ml. sample of blood 
was collected from the mother. Cord blood 
specimens Avere also requested. These speci- 
mens were folloAved by 5-ml. specimens of whole 
blood collected from the infants at intervals of 
approximately 1 month, 6 months, and 1 year 
folloAving completion of diphtheria-tetanus 
toxoid and pertussis Amccine (DTP) inocula- 
tions. The Los Angeles City Health Depart- 
ment laboratory obtained agglutination titers 
and performed antibody titrations. 

Pertussis agglutination titers, based upon the 
ability of the patient’s serum to agglutinate a 
standard number of Haemophilus pertussis or- 
ganisms, Avere obtained according to standard 
methods (ff), except that the organisms Avere 
incubated overnight at 37° C. and not at room 
temijerature. The titer represents the highest 
serum dilution shoAving a 2-plus reaction. 

Diphtheria antitoxin titration Avas performed 
according to a modification of the method of 
Frobisher (7). The titration Avas based on the 
standardization of a diphtheria toxin, the end 
reaction in the presence of a ItnoAvn amount of 
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No significant differences were observed in 
tlie relative effectiveness of the four drug regi- 
mens against E. histolytica. However, since 
the study was primarily concerned with control 
of infections and was not specifically designed 
for the evaluation of drugs, this result cannot 
be taken as conclusive. 
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Conference on Nurse Traineeship Program 

A national conference to evaluate tbe professional nurse trainee- 
ship program of the Public Health Service (title II, P. L. 81^911) 
will be held in lYashington August 13-15, 1058. The program pro- 
vides financial aid io graduate nurses preparing for teaching, super- 
visory, or administrative positions in nursing. Since its inception in 
1956, the program, has awarded 1,387 traineeships through 60 schools 
of nursing and public health. Funds allocated by Congress total 
$5 million. 

About 80 recognized authorities from the fields of nursing educa- 
tion, medicine, hospital and public health nursing service, hospital 
administration, education, and public health administration will 
participate in the conference. The^' will determine the adequacy of 
the traineeship program in meeting the need for administrators and 
teachers of nursing and make recommendations as to possible modi- 
fications in the program. 

Dr. John Millett, previously on the President’s Committee on Ac - 
ministrative Management, the Social Science Eesearch Council, anc 
the National Eesources Planning Board, and currently presideufc o 
Miami University, Oxford, Ohio, will serve as cliairman of tJie 

conference. 
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Maternal Prenatal Blood 


Figure Pertussis agglutination titers, maternal and cord blood 
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Umbilical Cord Blood 


is shown in table 1. Of the 93 mothers with 
infants in the study, 61 (65.6 percent) had 
titers of 1 ; 10 or less. Only 5 liad titers greater 
than 1 : 80. Cord blood specimens were sub- 
mitted for testing following 42 deliveries. The 
quantitative distribution of maternal prenatal 
and the corresponding cord blood xiertussis ag- 
glutination titers is shown in figure 1. Higher 
titers were observed in the corresponding ma- 
ternal specimens. Titers of 1:10 or less were 
obtained in 10 of the maternal and in 25 of 
the cord blood specimens. 

The agglutination titers at the time of the 
first postvaccination bleeding (1 month follow- 
ing third DTP injection) , according to the anti- 
gen used, ai’e shown in table 2. Higher agglu- 
tination levels were observed among the 41 in- 
fants who received the aluminum phosifiiate 


adsorbed antigen. The median titer among 
infants receiving the aluminum jahosphate anti- 
gen was 1 : 80 as compared with a median titer 
of 1 : 10 among 3T infants receiving the alumi- 
num hydroxide adsorbed antigen. 

One month x^ostvaccination titers were deter- 
mined in 30 of the infants for whom the agglu- 
tination level of cord blood was observed at 
birth (fig. 2) . Fifteen of these infants received 
aluminum phosxrhate and 15 aluminum hydro.x- 
ide adsorbed antigen. A comxrarison of speci- 
mens tested 1 month after completion of vac- 
cination with the cord blood sxaecimens shows 
that 11 infants who received aluminum phos- 
X>hate and 2 who received aluminum liydroxide 
adsorbed antigen liad an increase in tlie per- 
tussis agglutination titer to 1 : SO or greater. 

Tile ability to maintain the agglutination 




antitoxin producing a zone of erythema ap- 
pvoximately 1 cm. in diameter in the aidn of a 
guinea pig. A dilution of serum that gave tlie 
same reaction as the standard antitoxin to tlie 
same amount of toxin ■was recorded as the 
same ainovmt of antitoxin as tiie standard. TJie 
response to tetanus toxoid was not determined 
in this study. 

As soon as possible following' disciiarge from 
the hospital, the infants received tlie first of 
three intramuscular (lateral gluteal) 0.5-mI. in- 
jections of commercially prepared DTP. Alu- 
minum phosphate adsorbed antigens and alu- 
minum hydi’O-vido adsorbed antigens -ivere used 
in alternate infants. Each 0,5 ml. dose con- 
tained the equivalent of 30 billion 77. pertussis 
organisms. All of the initial injections were 
given withm the first It days aiter hirth ex- 
cept for one set of twins ^Yho were not avail- 
able for immunizatioir until the 19th day. Tlie 
first injection was given in the home. The 
second and third doses were scheduled at in- 
tervals of 4 weeks. Pollowup home visits were 
made by public health nurses or by physicians 
to obtain case histories, to observe reactions, and 
to schedule clinic visits for subsequent injec- 
tions and collection of specimens. One cIu'M 
health conference session was reserved weekly 
at the health center for the study cases. Every 
effort rvas made to adhere as closely^ as possible 
to the schedule for inoculations and collection 
of specimens. If the patient failed to appear 
at the clinic as scheduled, the injections were 
given and the blood specimens collected in the 
home within 10 days. 


Classification of local reactions was based 
upon the degree of erythema and induration at 
the site of injection. Local reaction was re- 
corded as mild, moderate, or severe according 
to the followung definitions ; 

Mild: Erythema of less than 3 cm. ia diameter 
and/or Induration persisting for not more than 2 days, 
or small persistent nodule. 

Ifodcrate: Erytiiema of 3 cm. or more in diameter 
irith fndcrraffon persisting for more than 2 days. 

Severe; Induration progressing to necrosis or accom- 
panied by a wide area of erythema. 

Systemic reactions were classified as; 

Temperature not more than 100° P., restless- 
ness, drowsiness, or irritnbility of less than 13 hours. 

JfoUcrato; Temperature up to 101° P., symptoms of 
illness persisting for 12 hours or more. 

Severe: Temperature above 101° P., in the presence 
of symptoms and signs of illness. 

Results 

From the 112 pregnant women who entered 
tlie study, 03 newborn infants were available 
for followup. Of tliese, 78 completed the se- 
ries of inoculations and submitted at least one 
postvaccination blood specimen. Second speci- 
mens were obtained from 72 infants and third 
specimens from 54. The median age at the time 
of collection of each of the 3 specimens was 3.2 
months, 8.5 moiitlis, and 15 months. 

Response to Pertussis Vaeoine 

The distribution of “phh''''hccmation” titers 
(as reflected by maternal and cord blood speci- 
mens) and of postvaccination titers for infants 


Table T. Pertussis agglutination titers 
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had a 1 ; 80 titer and two had 1 : 10 titer or less 
1 year later. Of the 23 infants injected witli 
aluminum hydroxide wlio had titers less than 
1 : SO one montli following vaccination, 5 had 
titex’S of 1 : SO or more one year later. Obseiwa- 
tion of the sex’um agglutination titei’S 1 month 
and 1 year after vaccination indicates that once 
agglutinins are stimulated, the aluminum phos- 
phate adsorbed antigen was the better of the 
two in maintaining the titer for 1 year. 

Response to Diphtheria Toxoid 
Closer agreement was observed between ma- 
ternal and cord blood diphtheria antitoxin 
levels (fig. 4) than in pertussis agglutinins (fig. 
1) . In 9 of 42 cases there was no demonsti-able 
diphthex’ia antitoxixi (less than 0.01 xmits per 


ml.) in maternal and cord blood. Both mater- 
nal and cord blood revealed 0.01 units per ml. 
in 7 cases, 0.1 unit iix 12 cases, and 1.0 unit in 2 
cases. 

Among the 30 infants with a cord blood and 
1 postiiioculation specimen, 18 showed in- 
creases in antitoxin level by the first month 
after completion of the injections, 9 remained 
the same, and 3 had a lower level than was ob- 
seiwed in the coi’d blood (fig. 5). The results 
according to antigen used are as follows ; 

Phos- Hydrox- 



phate 

ide 

Total 

Titer increase 

9 

9 

18 

Titer same _ 

4 

5 

9 

Titer decrease 

2 

1 

3 

Total 

15 

15 

30 


Figure 3. Pertussis agglutination titers 1 month and 1 year following vaccination, by type of antigen 
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titer is observed by comparing the titer at the 
third postvaccination bleeding (1 year after 
completion of vaccination) with the titers on 
first postvaccination bleeding (fig. 3) . Among 
the 54 infants from whom 1-month and 1-year 
postvaccmatioii blood specimens were obtained, 
28 received the aluminum phosphate and 26 
the aluminum hydroxide adsorbed antigen. 
Among those receiving aluminum phosphate 
adsorbed antigen 19 had titers of 1 : 80 or higher 
1 month following vaccination. Of these, 15 
had titers of 1 : 80 or more 1 year. following vac- 
cination. Among the infants receiving alumi- 
num hydroxide who were successfully followed 
for 1 year, 3 had titers of 1:80 or more 1 
month following vaccination. One of these 


Table 2. Pertussis agglutination titers 1 month 
following vaccination, by type of antigen 


Titer ‘ 

Aluminum 

phosphate 

Aluminum 

hydro.xide 

1:1,280 
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17 

Total 

41 

37 


* Median for aluminum phosphate is <^1:S0; alumi- 
num hydroxide is > 1 : 10. 


Figure 2. Pertussis agglutination titers of cord blood and 1 -month postvaccination blood 

specimens, by type of antigen 
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7oWe 3. Pertussis ogglutination and diphtheria antitoxin titration 1 month following completion 

of DTP inoculations, by type of antigen 
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diphtheria protection, the following results are 
obtained. 

PHOSPHATE HYDROXIDE 

Number Percent Number Percent 


Failure 23 -IS. 0 37 92. 5 

25 52. 0 3 7. 5 

Total 48 100. 0 40 100. 0 


Selecting a titer of 1 : 80 or more for pertussis 
and at least 0.01 iVU/nil. for diphtheria as a 
criterion for protection, tlie dilferences in the 
percent of successes and failures for the two 
products are greater. 

PHOSPHATE HYDROXIDE 

Number Percent Number Percent 


Failure 12 25.0 35 87.5 

Success 30 75. 0 5 12. 5 

Total 48 100. 0 40 100. 0 


Dilferences in the antigens with respect to 
combined diphtheria and pertussis protection 
1 year following the inoculations may be de- 
rived from table 4. Requiring agglutination 
at 1 : 160 dilution and 0.1 AD/ml. as a criterion, 
35.5 percent of the infants receiving the alu- 
minum phosphate and 11 percent of those re- 
ceiving aluminum hydroxide were protected 1 
year after the last inoculation. At the levels 
of 1 : SO agglutination and 0.01 AU/ml., 58 per- 
cent of tlie infants injected with aluminum 


phosphate antigen, and 22 percent injected with 
aluminum hydroxide were protected at 1 year. 

Reactions Following Infections 

Infants were observed for local and sy'stemic 
reactions following 283 of the injections. Local 
reactions ranging from mild to severe were ob- 
served following 55 of tlie injections (19 pev- 
cent) . Systemic reactions ranging from mild 
to moderate, according to the criteria used, fol- 
lowed 33 injections (11 percent). Local reac- 
tions ocevm-ed among 33 (23 percent) of the 
14T who received aluminum phosphate ad- 
sorbed antigen and among 22 ( 16.2 percent) of 
136 receiving alnminnm hydroxide adsoz-bed 
antigen injections. Of the 30 S3'^stemic reac- 
tions, 12 followed the aluminum hydroxide, 
and IS the alnmiimni pliosphate antigen. 
The dilferences observed are not statistically 
significant. 

Discussion 

The data indicate that of the two antigens 
used, the aluminum pho.sphate adsorbed prod- 
uct- is superior in combined diphtheria and per- 
tussis neonatal immunization. The possibility 
that factors other than antigenicitj’ could have 
influenced the results must be considered. Al- 
though losses from the study impose important 
limitations, the losses were equally' divided ac- 
cording to tlie antigen used. Of 21 infants 
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Figure 4. Diphtheria antitoxin units per milli- 
liter, maternal and cord blood. 
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Altlioiigli liigher titers were observed 1 month 
following inoculation in the group receiving 
tlie alumhinm pliospliate antigen, tliese infants 
also had higher titers in the preinoculation cord 
blood specimens (fig. 5). There were no dif- 
ferences in the antigens when response was 
based upon increase in titer. 

Titration of diphtheria antitoxin 1 j'ear after 
completion of the DTP injection can be com- 
pared with the levels observed at 1 month fol- 
lowing the third injection in 61 infants 
from wiiom 1-month and l-3'ear postvaccination 


Figure 5. Diphtheria antitoxin units per milli- 
liter, cord blood and infant blood 1 month 
following immunization. 


*^3 

O 

o 


y 


o 

O 


s 


p 


1.0 1 

! 


P 




p 

PPPP 

PPP 

0. 1 


h 

lihh 





P 


0. 01 


hh 

h 

PP 

1 




PPP 

<0.01 

i 

h 

hhlih 

hhh 


<0.01 

0. 01 

0. 1 

1. 0 


Infant Blood 1 After liiimunization 


p= aluminum phosphate 
h= aluminum hydroxide 


specimens were obtahied (hg. 6). Twenty-five 
of these infants had received the aluminuni hy- 
droxide and 29 tlie aluminum phosphate ad- 
sorbed antigen. Thirty infants maintained the 
same level of antitoxin units per ml., equall}^ 
distributed between the two antigens. An in- 
crease at 1 year was noted in 17 of the 51 in- 
fants, including 6 of the 25 who had received 
aluminum liydroxide adsorbed antigen and 11 
of the 29 receiving the aluminum phosphate 
antigen. TJje antitoxin level was lower at 1 


Figure 6. Diphtheria antitoxin units per milli- 
liter, 1 month and 1 year following immuni- 
zation. 
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j’^ear in 7 of tlie infants, 1 of whom had received 
alumimim hydroxide antigen and 3 afuniinnm 
phosphate antigen. Xo dili'erences were ob- 
servecl in the abilitj' of the two antigens to 
maintain antitoxin levels of 1.0, 0.1, or 0.01 
units per ml. at 1 j’ear following completion of 
immunization. 


Combined Protection 

Table 3 presents the combined results of 
pertussis agglutination .and cliplitlieiia anti- 
toxin titration 1 inoiitli after the thiid inocula- 
tion. These dat.a may be observed at any ag- 
o-lutination and antitoxin level for pertussis and 
diphtheria. Selecting as a criterion a titer of 
1 : 160 or more for jiertiissis protection and at 
least 0.1 antitoxin unit per ml. (AU/inJ.) for 
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mini hydroxide adsorbed preparation. Better 
combined protection against diphtheria and per- 
tussis followed inoculation with the aluminum 
phosphate adsorbed antigens. 

No differences in local or systemic reactions 
following the two types of antigens were 
observed. 

The data confirm the desirability of a fourth 
dose or booster dose at 1 year of age when inoc- 
ulation is begim during the neonatal period. 
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Conference on Training 

Sixty-five representatives of professional and educational groups 
will attend a national conference on public health training to be held 
in 'Washington, D. C., July 28-30, 1958, under the sponsorship of 
the Public Health Service. 

Dr. Berwyn F. Mattison, executive secretary of the American Pub- 
lic Health Association, will be chairman of the meeting. Dr. Mal- 
colm H. Merrill, director of the California Department of Public 
hlealth, will summarize conference conclusions. 

The meeting will review responsibilities of local, State, and Fed- 
eral agencies for the training of public health personnel. The Health 
Amendments Act of 1956 requires that a national conference be held 
to assist the Surgeon General of the Public Health Service in eval- 
uating the public health traineeship program authorized by the act. 
The act also requires the Surgeon General to make an evaluation re- 
IDort to Congress by January 1, 1959. 

The purpose of the traineeship program is to help alleviate the 
acute shortage of trained persomiel in public liealth agencies. Under 
the act, the Public Flealth Sexwice awards traineeships to individuals 
and makes training grants to schools offering graduate courses in 
public health. From August 1956 through April 1958, almost 1,000 
persons received graduate training in public health through this 
program. 
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Table 4. Pertussis agglutination and diphtheria antitoxin titration 1 year following completion 

of inoculations, by type of antigen 



lost to the study before the third postvireciua- 
tion specimen, 21 were in the iiluiniuum phos- 
phate group and 10 in the aluminum hydroxide 
group. 

While the two antigens appeared comparable 
with respect to the di])htiieria toxoid compo- 
nent, when viewed in the liglit of ability to meet 
the criteria set on the basis of antitoxin units 
per milliliter and agglutination, titers, the alu- 
minum pliosphate adsorbed antigen was better 
thair the alumimuu hydroxide . adsorbed anti- 
gen. In view of tbe multiplicity of factors that 
govern the occurrence of disease, including dos- 
age of infection, specific immunity, and other 
resistance factors, it is difficult to establish ar- 
bitrary 2iertussis agglutination and diphtlveria 
airtitoxin levels above which a person is immune 
and below which he is susceptible. By utiliz- 
ing the data in tables 3 and 4, however, one 
may coinj^ai’e the resjronse to the antigens ac- 
cording to any desired combinations of per- 
tussis agglutmation and diphtheria antitoxin 

levels. 

In <reneral, the infants tolerated the inocuha- 
tions very well. Many of the mild systemic 
reactions occurring within a few hours of m- 
iection were reported by the parent. Possibly, 
some of these were over-reported. Some ot 
the local reactions observed by physicians and 

nrses, however, were unnoticed by the parent. 
SUc observed o lower toquenoj of systemic 
locitl i-ceclions following nlnmmuin plios- 
phat sdsorbed antigens than were obseiwed 


following the use of alum precipitated antigens 
(S) . In our exjierience local and systemic re- 
actions are more frequently discovered when in- 
fants are sj'stematically observed by physicians 
or nurses than when the frequency of reaction 
is based on reports by the parent. 

The results of the study support neonatal 
inoculation as a safe, effective, acceptable pro- 
cedure. The tyiie of antigen used appears to 
be of imiiortunce in view of the variations ob- 
served in response to available i^rejiarations. 
Furthermore, the loss of immunity as indicated 
by the agglutination and antitoxin levels 1 year 
after the third inoculation reemphasizes the 
need for a fourtli injection or booster rose at 
ay>]iroximately 1 year of age or earlier. 


Summary 


A group of infants was inoculated during 
the neonatal period with ahuniimm phosphate 
adsorbed or aliimimnn hydroxide adsorbed 
diphtheria-tetanus toxoid and pertussis vaccine, 
combinecl. The infants were observed up to 1 
year following completion of the senes of three 


cnlations. 

tased on diphtheria antitoxin titrations, re- 
uses to the almnimnn phosphate and alumi- 
o hydroxide adsorbed antigens were com- 

on pertussis agglutination dters 1 
ith and 1 year following vaccu.ation the 
pl.«spl.«!e w,.s batter ttan <l.« 
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The charge was as high as $1.25 in some of the 
business offices and stores since their vaccine was 
purchased at the cojnmercial rate. A few stores 
absorbed the entire cost of vaccinating their 
employees. 

The county health commissioner purchased 
$36,000 worth of vaccine for the school and 
church clinics. Clinic sponsors reimbursed the 
commissioner at cost. 

Publicity and Promotions 

IVhen plans for mass clinics were announced, 
one Salt Lake City newspaiier, the Deseret 
News, carried a daily schedule of clinics that 
gave the time and place of all mass clinics for 
the coming week and information on how to 
schedule a new clinic with the medical society. 
They covered the progress of the local vaccina- 
tion campaign and the national poliomyelitis 
situation. Thus, the mass immunization pro- 
gram was kept constantly before the public. 

Vaccination remindei'S were sent to 97,000 


homes by 1 bank and 7 department stores along 
witii their monthly statements. “Polio Won’t 
Wait, Vaccinate” posters w’ere placed in show- 
window’s of downtown stores, utility companies, 
and banks. Newspaper advertisers used 1-inch 
squares of the same poster as inserts on their 
advertisements during the last 2 weeks of July. 

Daily radio announcements were broadcast 
for the last 2 weeks of the clinics. There were 
six free-time, 10-minute interviews of differ- 
ent physicians concerning the need for Salk 
vaccinations. 

One studio televised a “live” poliomyelitis 
immunization clinic for more than 100 em- 
liloyees. The vaccination of the employees was 
completed in 20 minutes by one physician, wlio 
carried on an interview while administering the 
injections. 

As a promotional stunt, during the second 
school clinic, searchlights illuminated the area 
outside the school, and trade stamps were given 
with every injection. At the last clinics, free 
soft drinks were served. 


Typical Clinic Design for Mass Vaccinations 
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Poliomyelitis Vaccination Campaign in Salt Lake City, Utah 

JAMES E. BOWES, M.D. 


ALMOST 400,000 sliots of poliomyelitis vac- 
jLjL cine -were given in a mass immunization 
campaign in Salt Lake City, Utah, in 1957. 
From the inception of the campaign, arising 
from pressures of various civic groups early in 
1957, until its end in July of that year, streams 
of people passed through clinics in schools, 
churches, department stores, and other places 
to receive their injections. 

A total of 116,710 vaccine injections were 
given at clinics held in 1-27 scliools, 25 churches, 
and 40 industrial firms, business offices, and 
stores. In addition, 275,130 injections were 
given in the offices of private phj'sicians. Alto- 
gether, 62 percent of the city’s residents were 
immunized. 

The Salt Lake Coimty Medical Society spon- 
sored the vaccination program and appointed 
me as coordinator. Scheduling of clinics for 
all schools was begun at once through my office. 
Within 4 weeks all the schools and businesses 
that sought vaccination for their employees 
were accommodated. The nurses and equip- 
ment were supplied by the Salt Lake City and 
County Health Departments. 

The first clinics were arranged for 500 em- 
ployees of a major department store and for a 
junior high school where two students had died 
of poliomyelitis in 1956. For the school clinic, 
the PTA 2 )urchased vaccme from a local drug- 
gist at the commercial rate until it could be 
bought at the institutional price directly from 
drug firms. 

The second school clinic was sponsored by a 
local Lion's Club. Newspaper and radio pub- 
licity resulted in a crowd of 2,450 persons;. Tiie 
challenge here was to obtain enough syringes so 
that there would be a separate one for each 
Iverson. 

Dr. Bowes is a private physician practicing obstet- 
rics and gynecology in Salt Lake City, Utah. 


The city healtli department had only 1,500 
syringes. Four hundred more, relics of the 
poliomyelitis pioneer programs, were found in 
the basement of the State Capitol. All hos- 
jhtals were asked to have S 3 'ringe 3 ready in case 
of need. Since the second clinic was to last 
from 6 i^.m. until 10 j^.m., the first 300 syringes 
used were cleaned, packed, and rushed to a 
nearby hosjjital for autoclaving and were re- 
turned for the last hour. 

The 2 )robIem of sj'ringes continued to be the 
knottiest one of all throughout the campaign. 
Disposable syringes were too expensive: at IS 
cents 2 )er unit, it would have meant $180 in the 
waste basket for eveiy 1,000 persons injected. 
Interchangeable 2 cc. syringes were best. Dr. 
Hingson’s jet-injector, which injects 900 per- 
sons per hour would have been ideal, but it was 
not then available. 

Monetary Considerations 

MHien the ijumunization i^rogram was first 
considered, several physicians were opposed to 
mass clinics, jjreferring individual vaccinations- 
in their offices. The medical society, believing 
that this method would fail to meet the city wide 
demand on short notice, agreed to a fee of $15 
per hour to be paid physicians who worked in 
the clinics. 

At most of the clinics, each fjersoji was 
charged $1, which covered the following costs: 
vaccine, 650,’ z-ejdacement of broken sj'ringes, 

; cotton, alcohol, and acetone, ; izhysician s 
fee, 7d; and a surplus of 22c to allow for in- 
digent pei-sons. (Unused Federal funds were 
aLo allocated to purchase vaccine for anyone 
under 20 years of age and pregnant women. 
Free injections were given at the city and county 
liealth departments during August lO.iT. All 
nurses canvassed their areas and encouraged 
indigent groups to take advantage of tins oiler.) 
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level. Long-distance telephone calls revealed 
that tour manufacturers favored bulk sales of 
vaccine to public health agencies; only small 
amounts ■were for distribution directly to physi- 
cians. One manufacturer was willing to split 
50 percent of Utah’s quota with commercial 
outlets for the private physician’s use. Another 
manufacturer offered to make 2,000 bottles 
available to us immediately, on the condition 
tliat we purchase it tlirough a public health 
agency. 

A Salk vaccine bank was formed to provide 
vaccine for the mass clinics and to lend it to 
any physician in our county who could not 
obtain it through commercial sources. Re- 
sponding to statewide demand, we lent 11,000 
injections to 80 different physicians, 21,600 in- 
jections to 16 county health units in Utah, MO 
to the Army and Air Force, and supplied 2 
hospitals and 2 universities. Nearly every bor- 
rower returned the vaccine after commercial 
supplies were available. 

School Survey 

Since one of the prime objectives of the cam- 
paign was to immunize the school children in 
time for the poliomyelitis season, we conducted 
a survey to see if the objective was being met. 
A survey, based on the number of children pres- 
ent on 1 day, was conducted in all the city’s 
11 grade schools, 11 junior high schools, and 3 
high schools. 

Good immunization coverage was found in 
all grade and junior high schools in the upper 
third economic areas. However, 20 to 35 per- 
cent of the children in the poorest economic 
areas never received a single poliomyelitis in- 
jection. Two high schools still had 35 percent 
of its students without vaccinations. 

A clinic was arranged in each school where 
there were at least 40 students present who had 
never been vaccinated. Since only the sixth and 
sevei\th grades were considered reliable in our 
survey, the need in the lower grades was esti- 
mated proportionately to the resjponse in the 
upper classes. 

Clinics were held during 1 class hour in 31 
schools over a S-da}’ period. During these 
“mop-up’’ clinics, 1,980 injections were given, 
greatly increasing the immunization level. The 


$1 charge was waived for any child who could 
not afford it. 

Final Pha^e of Clinics 

For the conclusion of our program, we set 
up 17 city and suburban clinics in schools 
throughout the area. We held only 1 clinic 
each day, from 1 p.m. to 8 p.m., so that the full 
staff of city and county health department 
nurses and all syringes and needles would be 
available. 

Since this period lasted 16 days, persons 
getting a first shot during the initial July 
clinics could attend one again in 14 days and 
receive their second injection. Dr. John G. 
Bachtold and Dr. Louis P. Gebhart, virologists 
of the University of Utah, advised the commit- 
tee on the effectiveness of spacing the varaous 
injections. Since the poliomyelitis season was 
fast approaching, they allowed a minimum 
10-week interval between the second and third 
injections rather thair the usual 7 months. 

At 9 city clinics, injections were given 17,443 
persons, and at 8 suburban clinics 11,963 were 
vaccinated. More than 4,000 of these received 
their first shots. At the last clinic, held on July 
31, 1957, Ave vaccinated 3,500 persons. 

Operations 

The accompanying figure depicts our flow 
chart when 1,000 persons were expected to be 
A'accinated within 1 hour’s time. This rate of 
injections required 3 doctors, 6 nurses, 6 clerks, 
6 ushers, and 6 women for cleaning and pack- 
ing syringes. 

The best attendance Avas at 6 p.m., and the 
Avorst between 2 p.m. and 4 p.m. Nurses began 
setting up tables and loading syringes 1 hour 
in adA’ance of a specified beginniiig time, for 
it Avas our experience that if 1,000 persons Avere 
exiJected to attend, more than 100 persons AA-ere 
in line one-half hour before time. We started 
our injections ahead of time to create public 
goodAvill. 

There Avas no attempt to keep a registry of 
persons getting injections other than complet- 
ing a shot-record card and tabulating the num- 
ber attending. 

The nursing service from the Salt Lake City 
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Vaccine Shortage 

A vaccine shortage in March created a mo- 
mentary j)anic in the poliomyelitis committee, 
for two big clinics of nearly 1,000 each had been 
scheduled. The Deseret News contacted the 
Public Health Service in Washington, D. C., 
about the shortage and found it was nationwide. 
Mass clinics throughout the country liad ex- 
ceeded the manufacturers’ estimates. 

Telephone calls on this black March 13 to 
a drug firm brought part of our back order in 
4 days. The National Foundation for Infantile 
Paralysis gave me $1,000 to purchase anj' vac- 
cine available in the State. Only twenty 9-cc. 
vials of Salk vaccine were found in 24 druff- 
stores in 8 cities. 


In the meantime, the National Foundation 
found 500 vials of vaccine in Eeno, Nev., not 
being used. It was shipped by commercial air- 
line in time for the clinics that night. A 1,200- 
bottle shipment came through in several days 
and kept us going for another month. 

On April 11, another vaccine shortage oc- 
curred because of a delay in shipment. Deseret 
News officials arranged with the Utah xlir Na- 
tional Guard to send a jet to Indiana to pick 
up 1,200 bottles of vaccine. The airplane made 
the 3,000 mile roundtrip flight in 10 hours, re- 
turning the same day with enough vaccine for 
that night and the next several weeks. 

By mid-April, private physicians were short 
of vaccine. We visited a drug wholesaler and 
found the problem was at the manufacturers’ 


Poliomyelitis Vaccination in 
Bucks County 

A Japanese print called “A Chest Full of 
Goblins” was used as a scary eye-catcher in 
a poliomyelitis vaccination campaign by the 
Bucks County (Pa.) Department of Health 
through county newspapers, beginning in 
early March 1958. 

“Bucks County needs 400,000 more polio 
shots” were key words used in the opening 
statement of the campaign by Dr. Jackson 
Davis, director of the Bucks County Depart- 
ment of Health. 

He commended the medical society of the 
county for its vote in February to encourage 
physicians to set up office hours periodi- 
cally for administering poliovirus vaccine 
at a reduced fee, and urged a call to the 
family doctor to learn the hours set. Dr. 
Davis emphasized that “the odds are now 2 
to 1 for paralysis if your child under 5 years 
gets poliomyelitis.” 

Statistical facts which he gave for the dis- 
ease disclosed no confirmed cases in Bucks 
County in 1957, in spite of the fact that only 
40 percent of the most vulnerable group, in- 
fants and children under 5 years of age, had 
received even one injection of poliovirus 



vaccine. “Will our luck hold in 1958? he 

The approximately 225,000 poliomyelitis 
shots that were administered in Bucks 
County, he pointed out, were chiefly m chil- 
dren 5 through 19 years of age. 
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Age of Women at Completion 
of Childbearing 

LINCOLN H. DAY, Ph.D. 


\ /rOEE than 90 percent of the women m the 
LVi United States eventually marry (/)> 

35 to 95 percent of those who marry before le 
age of 45 become mothers (3) . Heirce, changes 
in the length and timing of the childbearing 
period may have important social eftects on 
large numbers of American n omen an , 
through them, on the other members o socie y 

as well. , 

This paper will discuss an attempt we have 
made to determine the proportion of women 
Avho had completed their childbearing y 
time they had reached certain ages. An ana y 
sis of the age-specific birth rates for women in 
various age cohorts could afford some iuc ica 
tion of any change which might have occiu re 
in these proportions; but the method is some- 
what inadequate because it not only fails to e- 
note the number of women who had completec 
their childbearing, but because it also gives 
oidy a very crude indication of their age dis- 
tribution. The method devised by us to assem- 
ble the data for this article falls prey to neither 
of these shortcomings. It is, however, not en- 
tirely free of certain others of its own. 

The census data from which we derived our 
basic information are available only for the 
years 1910, 1910, and 1950. For purposes of 

Dr, Day is assistant professor of sociology, depart- 
ment of economics and sociology. Mount Holyoke 
College, South Hadley, Mass. 


this study it was assumed that a mothei 1 
completed her childbearing if she had n 
borne a child for a period of at least 5 years. 
Although such an assumption is not invari- 
ably true, it was necessitated by the character 
of the relevant data, data in which mo heis 
were subdivided by whether they were with or 
without children under 5 years of age. 

A partial check of the validity of this assump- 
tion was made by the use of recent data on child 
spacing gathered by Schachter and Grabill (5) , 
together with data from the Indianapolis study 
analyzed by IVlielpton and Kiser (4) and a 
tabulation of the estimated ages of siblinp o 
565 freshman scholarship candidates at Mount 
Holyoke College. On the basis of these rather 
disparate materials, it appears that pt more 
than 20 percent of the mothers had let 5 or more 

years elapse between births. 

Admittedly, this percentage is soipwhat 
hio-her than could have been hoped for. A hgui e 
closer to, say, 10 percent would have been a 
better validation of the assumption upon which 
our study is based. However, the ipmen in each 
of these three studies went through their chilch 
bearing periods during the depression and sub- 
sequent war period. The only exception, and 
it is but a partial one, is the group studied > 
Schachter and Grabill. The percentage of 
mothers in their group who had not completed 
childbearing was somewhat less than the per- 
centage for the other groups. On the basis o 
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and County Health Depai'tinents was indis- 
pensable. After their regular duties, the 
nui'ses spent many evening liours setting up 
and conducting clinics. Hundreds of volun- 
teer nurses assisted thenr in keeping records, 
usliering, and cleaning and packing syringes 
and needles. 

Results and Conclusions 

Tabulation sheets used at each clinic pro- 
vided ail accurate count of the injections given. 
In the city, the iiinnber was GO, 170, while in 
tlie county (suburbs) it was 50,540. A more 
detailed age distribution record, kept in the 


city clinics, revealed our poorest attendance 
was ill the group 15-19 years old. Of those 
over 40 years old, 11,198 were given injections 
even tliough publicity was not directed toward 
them. 

To get an idea of tlie total immunization 
coverage in our comniimity, we conducted a 
telephone survey, samplmg the 88,000 private 
family listings in the directory. A total of 
391,840 injections were given. Since the public 
clinics had administered 116,710 injections, the 
z'emaining injections must have been given by 
private phj'siciaiis in their offices. An obvious 
conclusion may be drawn : Mass clinics do not 
take iiatieiits away from private physicians. 


School Announcements 


University of Minnesota. From July 21 
through August 1, 1958, tlie School of Public 
Health will hold a workshop on radiological 
health in industry and the community. The 
course is designed for physicians, nurses, chem- 
ists, sanitarians, and others concerned witli 
such health problems. 

Topics to be covered in the workshop in- 
clude: introduction to radiation; sources of 
radiation exposure; atomic structure; radio- 
activity; X-rays; interaction of radiation with 
matter; units of measurement; natural and 
artificial background; biological and genetic 
effects of radiation; maximum permissible 
levels; principles of radiation protection; and 
public health aspects of radiological health. 

For further information, write to the School 
of Public Health, 1325 Mayo Memorial Build- 
ing, University of Minnesota, Minneapolis 14. 

Massachusetts Institute of Technology. 
The Institute offers a 2-week special summer 
program in air pollution from August 11 
through August 22, 1958. Intended primarily 
for industrial, chemical, mechanical, and sani- 
tary engineers who wish a better understanding 
of the broad concepts of air pollution control, 
the program will cover the meteorological 


problem, toxicology and public health, aerosol 
technology and air cleaning, and air analysis, 
along with legislative and regulatory acts. No 
formal background, however, is required in 
meteorology or physiology. Academic credit 
is not offered. Write the Massachusetts Insti- 
tute of Technolog}', Cambridge, for further 
information. 

Harvard University. A new division of en- 
vironmental hygiene has been added to the 
School of Public Health. Radiation hazards, 
air pollution, accident prevention, and indus- 
trial hygiene rvill comprise the curriculum and 
research activities in the new division. 

University of Michigan. The department of 
environmental health of the School of Public 
Health has e.xpanded its radiological health cur- 
riculum from 1 to 7 courses for the 1958-59 
school year. 

To the current course on radiological health 
have been added fieldwork in radiological 
health; radiation biology; techniques used in 
radioactive air, crater, seivage, and stream pol- 
lution studies; radiological health seminar, 
disposal of radioactive wastes; and a second 
part of radiological health. 
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fh^ Cpn.’ius data reveals that 
A method based largely on the timing and dura- 

since 1910 considerable change has occur^eai 
ZTfthe „erM of chUdbearms m the Vmted 


Age of Women at Completion 
of Childbearing 

LINCOLN H. DAY, Ph.D. 


M OEE than 90 percent of the womei 

United States eventually marry ( ) , 

85 to 95 percent of those who marry e o 

age of 45 become mothers (3) . /euce, ^ 

in the length and timing of “ 

period may have important social jin 

large numbers of American women > 
through them, on the other members of society 

as well. , 

This paper will discuss an attemp ne 
made to determine the proportion o 
Avho had completed their childbearing y i 
time they had reached certain ages. An analy- 
sis of the age-specific birth rates for n omen in 
various age cohorts could afford some indica- 
tion of any change which might hare occuirec 
in these proportions; but the method is some- 
what inadequate because it not only fails to ue- 
note the number of women who had completed 
their childbearing, but because it also gives 
only a very crude indication of their age dis- 
tribution. The method devised by us to assem- 
ble the data for this article falls prey to neither 
of these shortcomings. It is, however, not en- 
tirely free of certain others of its own.^ 

The census data from which we derived our 
basic information are available only for the 
years 1910, 1940, and 1950. For purposes of 

Dr. Day is assistant professor of sociology, depart- 
ment of economics and sociology. Mount Holyoke 
College, South Hadley, Mass. 


this study it was assumed that a mother had 
completed her chMbearmg U 
home e, child fev a period of 
Mthoimh such an assumption is not invaii 

were subdivided by whether they were with o 

without children under 5 years ^ 

A partial check of the validity of this assump 
tion was made by the use of recent data on child 
snaciim .ratheredby Schachter and GrabiU (5) , 

together with data from I 

analyzed by IVlielpton and Kiser 
tabulation of the estimated ages of siblinp 
565 freshman scholarship candidates at hlomi 
S -oh. College. Op the basis o ttoe -ata 

^Td^S“'p--.e is som*t 

better validation of the assumption upon which 
our study is based. However, the wonmn m each 
of these three studies went through then chi 
beariim periods during the depression and sub- 
semienl nnr period. The only exception, ami 
it is but a partial one, is the group studied bj 
Schachter and Grabill. TJie peixentage of 
mothers in their group who had n^ completed 
childbearing was somewhat less than the _pe 
centacre for the other groups. On the basis of 
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I^helpton’s recent studies of coliort fertility 
(5) , it is likely that this deviation of about 20 
percent from our definition of completed child- 
bearing results from the partial making up, by 
women born between approximately 1903 and 
1915, of births postponed during the depression. 

Determining the difference in years between 
the age by which each cohort had borne 25 per- 
cent of its births and the age by ivhich it had 
borne 90 percent, it was found that the differ- 
ence was greater for the cohorts of 1903-15 than 
for those born earlier ; and that, if present trends 
continue, this difference will be smallest of all 
for cohorts born after 1915. Women born be- 
foie about 1903 seem not to have “made up” for 
biiths postponed during the depression; while 
lyomen born after about 1915 seem to have been 
little affected b}' the depression, so far as anj' 
necessity to make up for iiostponed births is 
concerned. 

This making up of births is probably the main 
factor in the 20 percent deviation from our defi- 
nition of completed childbearing, although 
there is also a certain proportion of women who 
bore an additional child after a period of more 
than 5 yeai's in each of the census years for 
which we have data. On the basis of the three 
studies mentioned above, it would appear that 
most of these were women who had allowed only 
6 years to elapse betweeii successive births. 

Estimation of Error 

Before making estimates of the proportions of 
women who had completed childbearing, adjust- 
ments were made on the census data themselves 
in order to lessen as much as possible the chance 
of error arising from any source other than the 
basic assumption. One adjustment was for 
under-enumeration of births; the other, for 
infant and child mortality. 

The 1950 data published in the census report 
on fertility (g) had been partially adjusted for 
under-enumeration; those for 1940 and 1910 
had not {6a, 6b). In the appendix to its 1945 
report on differential fertility {6a) the Bureau 
of the Census cites certain findings from a spe- 
cial tabulation of schedules from the 1940 cen- 
sus. Undertaken to obtain information on the 
fertility of ever-married women who had made 
no report of the number of children ever born 


the tabulation revealed striking differences, 
oth in the number of children ever born and in 
the proportion who had remained childless, be- 
tween the women who had failed to report on 
the number of children ever born to them and 
the women who had so reported. By a method 
involving the application of two sets of fertility 
latios, that is, number of children 0—4 years old 
Iier 1,000 women in a given age category, one 
set from this special tabulation and the otlier 
from the regular census enumeration, we were 
able to make an estimate of the total number 
of mothers in each age group who liad com- 
pleted childbearing in 1940. Then, on the 
assumption of relative equality between tlie 
respective ratios in 1940 and 1910, we made a 
similar estimate for the earlier ymar. 

An example of the difference this adjustment 
for under-enumeration makes is shown in table 
1, which compares the proportions of “com- 
pleted” childbearing derived from unadjusted 
and adjusted census data for native whites and 
Negroes. The main difference is found in the 
earlier ages, denoting considerable under- 
enumeration of children born to younger 
mothers. In some instances this has amounted 
to a decrease between the adjusted and un- 
adjusted figures of 50 percent for native whites 
and 30 percent for Negroes. That the propor- 
tional changes occasioned by' adjustment for the 
effects of under-enumeration were generally 
larger for wdiites than for Negroes is due not to 
a more complete enumeration of Negroes, but 
to the relatively greater effect on the Negro data 
of an additional adjustment for infant and child 
mortality. 

An adjustment for infant and child mor- 
tality w’as necessai’y because of the importance 
to our calculations of data on the number of 
mothers with children under 5 years of age. By 
our method, were mortality not taken into ac- 
count, if a child had been born and had died 
within 5 years of the census the mother would 
be tabulated as a woman of completed fertility 
if she had no other children under 5 years of 
age, w’hereas if the child had lived, the mother 
would haA'e been counted as a woman of un- 
completed fertility. For tliis reason an “ad- 
justment factor” derived from life fable <ls 
values {7-9) was applied to each group of 
mothers. 
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Ill calculating this adjustment factor, an es- 
timation was made of the number of children 
born to mothei’S in each 5-year age group within 
5 years of the census and dying before the census 
was taken. In its actual calculation, the adjust- 
ment factor was made a function of both the 
level of infant and child mortality and of the 
number of children born to women in each age 
group. The adjustment does not take into ac- 
count abortions or stillbirths, although these 
might have been of some consequence in the du- 
ration of childbearing. 

Table 2 gives a sample comparison of the dif- 
ference this adjustment for mortalit}' makes in 
the proportion of “completed” childbearing in 
each age group. As with the adjustment for 
under-enumeration, the largest differences are 


at the younger ages. This should be expected 
because of the higher proportions of younger 
women who have borne but one child and who 
therefore have no other child under 5 years of 
age to put them in the “childbearing un- 
completed” category. 

From the basic findings shown in table 3, 
three general facts can be noted : (a) there have 
been changes since 1910 in the ages at which 
most women complete childbearing; (h) these 
changes have been in the direction of a greater 
concentration of childbearing in certain ages, 
that is, an earlier average age of women at com- 
pletion of childbearing and a higher proportion 
who finish childbearing earlier, and (c) certain 
demographic developments during the depres- 
sion decade of the 1930’s differed markedly 


Table 1. Proportion of all mothers with no children under 5 years of age, adjusted and unadjusted 
for under-enumeration,^ by age and race of mother: United States, 1940 and 1910 



Native white 

Negro 

Age 






1 

i 


(years) 

1940 

1910 

1940 

1910 


Unadjusted 

Adjusted 

Unadjusted 



Adjusted : 

Unadjusted 

Adjusted 

15-19 

19. 6 

9. 4 

28. 1 

18. 4 1 

24. 6 

IPRIi 

35. 7 

28. 5 

20-24... 

14. 6 

9. 7 

18. 0 

14.4 i 

31. 2 




25-29 

29. 3 

26. 9 

24.0 


50. 6 


43. 4 

41. 6 

30-34 

50. 6 

49. 6 

38. 6 


65. 1 


53. 2 

52. 3 

35-39 

69. 9 

69. 2 

53. 1 


74. 2 

73. 5 



40— 44_ _ 

84. 9 

84. 5 

71. 4 

71.2 

84. 3 

83. 8 

74. 6 

74. 2 


* Figures adjusted and unadjusted for discrepancies in reported childbearing between women who reported on 
the number of children ever born and women who did not so report. 


Table 2. Proportion of all mothers with no children under 5 years of age, unadjusted and adjusted 
for infant and child mortality,’- by age and race of mother: United States, 1940 and 1910 


Age 

(years) 


15-19. 

20-24. 

25-29. 

30-34. 

35-39. 

40-44. 


Native white 


1940 


Unadjusted 


9. 4 
9. 7 

26. 9 
49. 6 
69. 2 
84. 5 


Adjusted 


4. 7 

5. 1 
23. 5 
47. 0 
67. 6 
83. 7 


1910 


Unadjusted 


18. 4 
14.4 
22. 5 
37. 9 
52. 7 
71. 2 


Adjusted 


4. 8 
. 2 
9. 1 

27. 2 
44] 5 
66.2 


Negro 


1940 


Unadjusted 


17. 6 
27. 4 
48. 2 
64. 3 
73. 5 
83. 8 


Adjusted 


10. 0 
20. 7 
43. 4 
61. 0 
71. 1 
82. 4 


1910 


Unadjusted 


28. 5 
30. 0 
41. 6 
52. 3 
60. 4 
74. 2 


Adjusted 


10. 3 
12. 2 
26. 8 
40. 1 
50. 3 
67. 0 


ment 


I adjusted for imdei-onumeration. Those in the “unadjusted” column have only this single adiust 

t. Those m the “adjusted” column have been adjusted also for infant and child mortaUty. adjust- 
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Table 3. 


Proportion ^ of aJJ mothers with no children under 5 years old, by age, race, and residence 
of mother: United States, 1950, 1940, and 1910 


Pace and age 


Total: 2 
25-29.., 
30-34... 
35-39... 
40-44... 
45-49... 

White:’ 

25-29... 

30-34... 

35-39... 

40-44... 

45-49... 


N on-white: 
25-29... 
30-34... 
35-39... 
40-44... 
45-49... 


Total United 

States 

Urban 

Rural nonfann 

. 

Rural farm 

1950 

1940 

1910 

1950 

1940 

1910 

1950 

1940 

1910 

1950 

1940 

1910 

IS. 9 

25. 6 

11. 

7 

19. 3 

27. 8 

18. 6 

19. 9 

24. 7 

12. 1 

16. 1 

19. 4 

4. 1 

30. b 

48. 2 

28. 

s 

40. 0 

52. 2 

39. 2 

40.8 

47. 4 

28. 2 

37. 6 

38. 8 

16.9 

60. 6 

67. 9 

45. 

2 

02. 5 

73. 7 

58. 3 

59.0 

06. 7 

44. 0 

54. 5 

54. 6 

30.4 

81. 1 

83. 5 

60. 

3 

83.7 

88.4 

77. 6 

79. 2 

83. 1 

66. 5 

72.3 

72. 6 

52. 6 

95. 5 

94. 9 

88. 

9 

90.7 

97. 0 

93. 8 

94. 0 

95. 1 

89. 0 

91. 3 

90. 2 

85.8 

17. 4 

23.5 

9. 

1 

17. 1 

25. 0 

14. 9 

19. 0 

23. 0 

8. 2 

15. 6 

17. S 

24 

38. 8 

47. 0 

27. 

2 

38.3 

50. 2 

30. 8 

40. 0 

46. 6 

20. 4 

37. 9 

38.3 

15.4 

60. 3 

67. 6 

44. 

5 

61. 7 

72.0 

56. 9 

59. 2 

66. 6 

43.0 

55. 6 

54.9 

29.7 

81. 2 

83. 7 

66. 

2 

83. 4 

88. 4 

70. 9 

79. 5 

83. 2 

66. 2 

73.4 

73. 1 

52 5 

96. 1 

95. 3 

89. 

6 

96. 9 

97, 2 

93. 9 

94. 9 

95.3 

89. 7 

92. 3 

91.2 

87.3 

:u. 2 

41. 3 

26. 

2 

38. 6 

52. 4 

46. 1 

30. 9 

36. 6 

30. 7 

19. 0 

27. 6 

11.9 

51. 4 

59. 5 

39. 

5 

57. 5 

70. 3 

59. 6 

44. 0 

57. 6 

38. 7 

34. 8 

41.7 

24.8 

63.9 

70.0 

49. 

7 

70. 6 

79.7 

09. 9 

57. 0 

67. 7 

50. 4 

46. 9 

53.0 

34.2 

SO. 9 

81. 9 

67. 

I 

80. 9 

88. 4 

84. 5 

70. 0 

82. 2 

68. 7 

64. 1 

09. 6 

53. 1 

92. 2 

91. 3 

84. 

1 

94. 5 

95.5 

93. 8 

DO. 9 

93. 0 

84. 8 

84. 8 

83. 4 

76. 5 


‘ Computed from data adjusted for under-enumeration and for infant and child mortality, 
- Aoinvhites together with only native whites for 1940 and 1910. 

’ Isative whites only for 1940 and 1910, 


from tliose tvliich preceded it, and these de- 
velopments have not been e.xtensively con- 
tinued since that time. 

Among these findings, those for 1940 are 
somewhat anomalous. On the surface it would 
seem that the most extensive change in the di- 
rection cited was between 1910 and 1940, with 
a change in the opposite direction between 1940 
and 1950. Evidence of a sizable change be- 
tween 1910 and 1940 can be seen not only in 
the data tmder discussion but also in the cohort 
data collected and analyzed by Wlielpton (o). 

But whether a change in the opposite direc- 
tion occurred between 1940 and 1950 is doubt- 
ful, in view' of the information w'e have devel- 
oped from IVhelpton’s data. By updating his 
table A for the years through 1954 and then 
estimating the additional parity-order births 
which would occur before the end of the period 
of childbearing, it was possible to make vari- 
ous calculations for cohorts born as recently as 
1925. Tliese calculations were used to estimate 
the ages of the cohorts at the time various pro- 
portions of their children either had been born 
or, for cohorts wliose fertilit}' had to be esti- 
mated, will have been born. 


Obviously, these estimates are subject to 
error. But since they were made solely for the 
years near the end of the childbearing period, 
v/hen but a small 23roportion of all births occur, 
even substantial errors should have only a 
minor eii'ect on the total for cohorts of women 
born before about 1918. For tliose born after 
that date, however, the risk of error in calcu- 
lations of fertility rates is greater, varying di- 
rectly with the year of birth. 

Despite these limitations, the jiattern set bj' 
the cohorts for -which more data liad to be 
estimated follows quite closely the jiatteru set 
by tliose cohorts for wdiich it was necessaiy to 
estimate few or no data. These two sets of data 
show tliat, for the cohorts in the childbearing 
ages in 1940, there had been a generally wider 
distribution of childbearing in the preceding 
decade than there had been for cohorts in the 
childbearing ages in 1950. That is, the jieriod 
between, for instance, the 25th and 90th peiceii- 
tile births -was longer for the cohorts in the 
childbearing ages in 1940 than for tliose in the 
childbearing ages in 1950. This was partly tlie 
result of a higher incidence of delayed marriage 
in the depression years of the 1930 s. 
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If to the fact of delayed marriage we add 
the fact that our own data are based on the as- 
sumption that a mother has completed her child- 
hearing if she has not borne a child for 5 years, 
it becomes clear that what between 1940 and 
1950 appears to be a reversal in the trend to- 
ward earlier completion of childbearing may 
actually be something quite different. Possibly 
the higher percentages of women who had seem- 
ingljr completed childbearing by certain ages 
in 1940 are largely the result of an unusually 
high proportion of women who, because of con- 
ditions during the 1930’s, allowed five or even 
more years to elapse betAveen certain of their 
births. The increased birth rates for Avomen 
above age 35 in the late 1930’s and early 1940’s 
{ 10 ) Avould lend credence to this Anew. In 
short, if anything, the childbearing patterns 
of Avomen tabulated in the 1940 census repre- 
sent not so much an advanced stage in the trend 
toAvard a shorter period of childbearmg as they 
do a temporary plateau or even reversal of that 
trend. The important comparisons, then, are 
those Avhich are to be made between 1910 and 
1950, rather than betAveen either of those years 
and 1940. 

Socioeconomic Factors 

In considering the relation betAveen child- 
bearing and A^arious socioeconomic classifica- 
tions we are limited to three A^ariables: race, 
rural-urban residence, and number of years of 
schooling. 

In comparison Avith Avhites, there is a higher 
proportion of Negro women at either extreme 
of the childbeai’ing process : on the basis of our 
definition, a liigher proportion of Negro 
Avoinen than of white Avomen complete their 
childbearing before age 35, Avhile at the same 
time, a higher proportion also continue to bear 
children in the later j^ears of the fecund pe- 
riod. Among Avomen of both races, childbear- 
ing in the upper ages is most common among 
those Avho do not knoAv hoAv to prevent im- 
Avanted pregnancies or avIio are unAvilling to 
accept planning in such a highly personal area 
of life. This condition, related as it is to Ioav 
income and scant educational opportunity, is 
much more common among Negroes than 
among Avhites. 


On the other hand, the social conditions in 
AA’hich many Negroes have been found to live 
are likely to loAver fertility either through the 
separation of siAouses, Avhich lessens the chance 
of conception, or for other reasons, such as the 
contraction of venereal disease, Avhich fre- 
quently leads to sterility and pregnancy Avast- 
age { 11 ). jMany persons Avho have lived under 
these conditions may eventually form stable 
marital relationships; but since fecundity in 
women declines gradually after about age 25 
and more rapidly after about age 30, they may 
achicA'e this stability too late for them to bear 
anj’-, or more than 1 or 2, children. 

We have, then, a situation among Negroes in 
AA'hich the ignorance and poverty of a large 
number has tended to produce a generally 
longer period of childbearing while at the same 
time, a considerable amount of personal and 
social disorganization among othei’s has tended 
to produce a generally shorter period of child- 
bearing. Our data bear this out by showing, 
in compar’ison with whites, a higher proportion 
of childless Negro Avomen, a higher proportion 
completing their childbearing in the younger 
ages, and a higher proportion continuing to 
bear children in the upper ages. lYliat is unu- 
sual about childbearing among Negroes is not 
the fact that a certain number of women con- 
tinue to bear children throughout the whole 
fecund period, whereas others bear only a few 
or none at all. The unusual character of Ne- 
gro childbearing derives from the fact that it 
is dispersed over a wider age range than that 
of whites. 

With respect to rural-urban differences in 
the proportion of completed fertility, the gen- 
eral trend among white women has been to- 
Avard less diversity among the three available 
residential groupings (urban, rural nonfarm, 
and rural farm) in the proportion of Avomen 
Avho have completed chilclbearing at any given 
age. The sources of this greater homogeneit}' 
are two: {a) a greater proportion of rural 
women are finishing their childbearing earlier 
than in the past; and (&) a greater pi’oportion 
of ui-ban Avomen are finishing their childbear- 
ing later. 

With the rural areas shoAving the greater 
change, tlie result has been a decrease in the 
considerable urban-rural differential Avhich 
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iorinei'Iy existed. Tlie rural trend is part of 
a general decline in fertility; the trend in m-- 
ban areas, however, seems to derive in large 
part from an increase in births during the 
baby boom” after World War 11. Were we 
able to compute the proportions of “completed 
fertility” on the basis of data for years more 
recent than 1950, we should probably find 
ainong urban women a partial return to the 
higher percentages of the i)re-war years. But 
it is still likelj' that tlie urban-rural differen- 
tials will decline furtlier in tlie future. 

Although similar changes for urban and 
luial gioups have occurred among non whites, 
there is not the degree of homogeneitj' that we 
find among whites. The differences between 
residential groupings of nonwhites were 
smaller in 1950 than in 1910, just as they were 
among whites. But the changes were consid- 
eiably smaller ainong nouwhites than amoii" 
whites. 

Because there is in the United States consid- 
erable evidence of a close association between 
number of years of schooling and socioeco- 
nomic status, an analysis of data on childbear- 
ing, subdivided according to years of schooling, 
atfords an indication of the differences in tim- 
ing and duration of childbearing among the 
various social strata. Such an analysis must 
be limited to 1940, however, because data for 
1910 do not exist, Avhile those for 1950 are in a 
form unsuited to this kind of analysis. 

Our studies shoAv that, among both whites 
and iSTegroes, there is greater similarity between 
rates of completion of childbearing for mothers 
Avith the most schooling and for mothere Avith 
the least schooling than betAveen the rates for 
either group and those for women Avith a gram- 
mar or high school education. 

The reasons for the similarity in fertility 
rates betAveen mothers with the most and moth- 
ers with the least schooling were quite differ- 
ent, hoAvever. Among Avomen Avith feAv years 
of schooling the dominant pattern was one of 
continual childbearing, even into the upper 
ages; among women with some college educa- 
tion the pattern was generally one of later mar- 
riage. The result, at least iir 1940, was a 
higher proportion of completed fertility at 
each age among women with some high school 
education than among the groups Avith either 


less or more than a high school education. But 
because of generally smaller families, the ac- 
tual number of years spent in childbearing was 
less for the groups with more schooling. On 
the aAmrage, the more yearn of schooling, the 
feAver yeai’s devoted to childbearinc. 

Demographic Factors 

In the present study the causal factors, liow- 
eA'er numerous and cliA'erse, and however com- 
plex their interrelationship, affect the timing 
and duration of childbearing through only 
three demographic factors ; (a) aA'erage size of 
family; (b) age of mother at birth of first 
cliild; and (o) lapse of time betAveen successive 
births. To the extent that the paucity of data 
permits any' analysis, Ave have found that not 
all of these factors haA’e operated in the same 
direction. 

Despite certain tendencies Avhich lengthen 
the period of childbearing, Avomen today' are 
finishing their childbearing at earlier ages than 
formerly, first, because of a decline in family 
size, and second, because of a generally younger 
age of the mother at birth of the first child. 

iMedian family' size has declined considerably 
since the earlier part of the century, approxi- 
juately 50 percent for iiative Avhites and 60 pei’- 
cent for Xegroes (3, S). In the 1930’s this 
meant a high 2 >roportion of childless and one- 
child families. Today' it means a general in- 
crease in the proportion of families with 2, 3, 
and 4 children. In botli instances, the change 
has been characterized by a continual decrease 
in the jAroportion of large families, that is, 
those Avith six or more cliildren. 

With tlie excejAtion of the depression decade, 
the average age of the mother at birth of the 
first child has also decreased considerably' since 
the eai’lier jAart of the centmy, about 1% y'ears 
betAveen 1800 and 1950 (13. 13). This is 
largely the result of an earlier age at first mar- 
riage, particularly since 1930. 

Although the childbearing period in the 
United States has been shortened, tJie aA'ailable 
eA'idence suggests that there has been a tend- 
ency in recent y'ears for AA'omen to bear chil- 
dreiA at somewhat longer interA'als. TJiis is in 
keepiAAg with the reconnnendations of modern 
obstetricians and is doubtless UAade possible 
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largely througli the more widespread practice 
of birtli control. 

The increased incidence of divorce and the 
separation of husband and wife because of uni- 
versal military conscription also apparently act 
more to lengthen the average period of child- 
bearing than to decrease it through ejecting 
any general decline in the number of children 
per hunily. This is partially compensated for 
to the extent that widowhood in the childbear- 
ing ages has declined. But it is our conclusion 
that the gain in time for childbearing which has 
resulted from less widowhood has not counter- 
acted the losses occasioned by more divorce, 
together with separation of spouses in response 
■to universal military conscription. The lela- 
tive shortness of the 2-year term for draftees 
and the high remarriage rate for divorcees (f jf, 
15 ) have apparently resulted, not in a pnaller 
family size, with the attendant possibility o 
completing childbearing at an earlier age, but 
simply in postponement or prolongation of the 
period of childbearing among these groups. 

Discussion 

In this brief summary it is not our purpose 
to discuss the implications of a shortening of 
the childbearing period among American 
women or of a change in its timing. Such a 
fundamental alteration of the basic institution 
of the family can, of course, have far-reaching 
effects on various other aspects of the society 
and its culture, mat effects these changes 
have will depend on the uses to which women 
put the added years of relative freedom from 
housework and child care activities. 

There is some evidence of an increase in the 
participation of women in both politics and the 
labor force. This is particularly true of women 
from the middle and upper social strata, which 
may help to explain the publicity it has re- 
ceived in the mass media. To what extent this 
participation is accounted for by changes in the 
pattern of childbearing we cannot presently 
determine. Nor can we at this time do moie 
than speculate concerning the further effects of 
this participation on such social phenomena as 
the status of women, patterns of childrearing, 
and the system of social stratification. But 
there can be little question that each of these 
phenomeira is at least partially influenced by 


the behavior of woman in her fundamental role 
of wife and mother, and that such behavior is 
to a considerable extent a function of the timing 
and duration of her childbearing. 
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Pengamats, Mantris, and Controllers 

Because Indonesia’s malaria control program 
needed intermediate supervisors, the new position of 
“pengamat malaria,” between tlie ranks of “mantri” 
and “controller” was created. Pengamat rank gives 
technicians, called mantris, an additional opportu- 
nity for advancement, as well as providing middle- 
echelon supervision. The first class for potential 
pengamats has been started. 

The top-ranking supervisors, controllers, are 
secondary school graduates u’ho are trained in public 
health and malaria control for 3 years. They then 
spend 9 months in India, Thailand, or the Philippines 
in field training and observation of malaria control 
programs. 

Before beginning their work in Indonesia, con- 
trollers are given a month’s course in public admin- 
istration to bridge the abrupt psychological change 
from student to supervisor. The concentrated course 
covers recordkeeping, personnel practices, job analy- 
ses, essentials of supervision, and similar subjects. 

— Harold A. Wood, M.D., chief. Public Health Di- 
vision, U. S. Operations Mission, Indonesia. 

Filipino Five-Year Plan 

Less than a third of the 31 engineers now em- 
ployed in public health and only a small percentage 
of the present 2,013 inspectors in the Philippine De- 
partment of Health have had specialized training in 
sanitation. At least 3,400 inspectors are needed. 
The Philippine government presently has only one 
sanitary engineer per 700,000 population. The 
needed engineers may be graduated by the Institute 
of Hygiene of the University of the Philippines, 
which granted a master’s degree in public health 
engineering for the first time in 1957. 

To prepare inspectors, pilot projects ^vill be 
launched in two areas selected for both rural and 
urban characteristics. The projects, demonstrating 
good sanitary practices in water supply, sewage and 


garbage disposal, and rodent control, will be carried 
out by the training centers where local sanitary en- 
gineers and inspectors can gain needed experience. 

Three similar pilot projects, requiring a minimum 
of 5 years to complete, will be set up at other centers. 
The broad plan for environmental sanitation cul- 
minates 2 years of work by local, ICA, and WHO 
personnel. 

— Albert P. Talboys, sanitary engineer, U. S. 
Operations Mission, Philippines. 

Floivers and Privies 

In Pedro Pablo Gomez, a village of 232 houses in 
the coastal area of Ecuador, 217 families paid for 
their own sanitary pit privies. Privies were installed 
at the rate of 14 per day. 

In nearby Jipijapa, spring floods destroyed the 
dam which impounded the water for the public sup- 
ply system. To relieve the emergency, several wells 
were dug by hand under the supervision of health 
servicio technicians. School children fenced in small 
areas around the ^^•ells and planted flowers and 
shrubs to show’ their appreciation. 

— ^Jajies D. Caldwell, chief, health, welfare, and 
housing field party, U. S. Operations Mission, 
Ecuador. 

A Phoenix in Reyes 

Three years of effort vanished when a vandal lit 
the fire which destroyed Reyes’ newly completed hos- 
pital-healtli center. Fortunately, although servicio s 
engineering division had finished the two-story ce- 
ment and xvood building in the little Bolivian toAV’n, 
the center’s equipment rvas not yet installed. Only 
tire damaged walls, the sanitary system, and the tiled 
first floor remained. 

Since building the center ■was the final phase of 
health facilities construction, Servicio Cooperativo 
Interamericano de Salud Piiblica could not assure 
the town of funds to reconstruct tlie health center. 
But Reyes' 2,000 people collected enough money and 
material to rebuild it on a more modest scale. 
SCISP is providing technical engineering and ad- 
ministrative assistance. 

— Harald S. Fredekikse.v, M.D., chief, health, 
housing, and welfare field parly, U. S. Operations 
Mission, Bolivia. 
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Previously undiagnosed illness among adults discovered through a 
survey in East Harlem indicates the need for expanded health 
education. 


Multiphasic Screening Program 
in a Low Income Area 

FANNIE I. TOMSON, M.D., M.P.H. 


T he East Harlem Health District, cover- 
ing an area of 1.6 square miles, lies in the 
northeastern corner of Manhattan Island. Of 
its 195,000 inhabitants, about two-thirds have 
low incomes. About one-half of the popiilation 
are Puerto Eicans; a small percentage are 
Negroes. 

Within the district are 3 large teaching hos- 
pitals with a total capacity of 2,289 beds and 
extensive outpatient services. All 3 are atSli- 
ated with medical schools and all 3 have schools 
of nursing. Of 408 physicians who have offices 
in this area, by far the majority are specialists 
serving the city as a whole, but 105 of them 
indicated that they are engaged in general 
practice. 

In spite of the accessibility and availability 
of excellent medical care resources within the 
district and in the adjacent areas, it has been 
the impression of the staff at the East Haidem 
Health Center that the population avails itself 
of these resources oirly for emergency care and 
for acute illness. Unless hospitalization is in- 
dicated and made available, treatment is begun 
in the outpatient service and may never be com- 
pleted because the patient is too ill to travel to 
the hospital for continued observation. 

It is our impression that the home rarely pro- 
vides for any medical care. This impression 


Dr. T omson is district health officer at East Harlem 
Health Center, New York City Department of 
Health. 


is based on the broad experience of the health 
center’s staff, gained from more than 128,000 
visits by patients each year to our service facili- 
ties and the more than 8,000 field visits annually 
that our nurses make. For example, out of a 
register of 437 East Harlem residents with ac- 
tive tuberculosis, only 9 are mider the care of 
a private physician. 

Lack of care in the home is also evident in the 
large percentage of the elementary school popu- 
lation of 30,436 for whom the health center pro- 
vides a school health service. Of 5,560 examina- 
tions of these children during the 1055-56 school 
year, 89.9 percent were done by school physi- 
cians of the New York City Department of 
Health. Except for some service provided by 
the city’s department of welfare for its clients, 
no agency in the district provides free at-home 
medical care. 

On the basis of the available rates, the East 
Harlem District falls into the quurtile having 
the highest morbidity and mortality in the city. 
Measures for early case finding, highly desirable 
in any area, seem, tlierefore, to be particularly 
needed in this district. Children from infancy 
through high school age get a large measure, if 
not all, of the preventive services they receive 
from the child health stations and in the school 
health program. For adults, preventive serv- 
ices at the health center are limited to its chest, 
social hygiene, and cancer detection clinics. The 
hospitals provide little, if any, of this type of 
service. 
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In order to assay the situation to some degi’ee, 
the East Hai-lem Healtli Center conducted a 
series of three midtiphasic screening programs 
on three evenings in the spring of 1956. On the 
basis of an estimated capacity for 200 screenings 
an evening, we set a goal of 600 patients. Our 
healtli education campaign for Si/o months pre- 
ceding the first screening night included letters 
to all suitable community agencies and oz-gani- 
zations, press releases in English and Spanish, 
and, on request, spealcers for scheduled meet- 
ings. Posters were distributed throughout the 
area. The staff of the center was asked to refer 
East Harlem adults who were not already pa- 
tients at one of the three clinics 

It is noteworthy that 306 of the 435 patients 
(70 pei’cent) were referred to the center by a 
parent-teacher association from a single school 
in the area. This parents’ groiqi from a school 
with 1,633 students, 95 percent of them Puerto 
Rican, was active in spreading information 
about the survey and in urging members to pai‘- 
ticipate. This group received a good oi’ienta- 
tion on what to expect on the screening nights 
and on the course of the subsequent followup. 

Methods and Criteria 

At the screening sessions a total of 435 persons 
were examined. A maximum number of nine 
diagnostic procedures were available to a pa- 
tient. Only 16 persons had all 9 tests, and only 
10 persons had fewer thazz 5. The average num- 
ber per patient was 6. 

The patiezits were weighed azzd zneasured, 
and a panel of physiciazis checked their skin, 
znouth, eyes, and mucous znembi’anes, and gave 
them a quick ziutrition evaluatiozz. 

Chest X-rays were taken on 70-mm. film, fol- 
lowing the standard procedure set up by the 
Xew York City Health Depai’tment’s bui-eau 
of tuberculosis. Persons with unsatisfactory or 
suspicious X-rays were recalled for a standazxl 
14" by 17" X-ray and followup in the 
chest clinic. Cardiac pathology was picked up 
by the same service. 

Blood specimens were drawn for serologic 
and blood sugar tests. The Mazzini test was 
used to screen for syphilis in accordance with 
the standard procedure of the health depart- 
ment’s bureau of preventable diseases. The 
Kolmer and VDEL tests were done on posztive 


reactoi's. If these tests were positive, the per- 
son was recalled to the social hygiezie cliziic for 
a history azzd a physical examination as zvell as 
zi z’epeat sei’ologic test. 

Tubes cozztaizzing potassiuzn fluoride zrere 
used in the blood sugar test. The tizne of the 
last zzzeal was obtained. Sizzce the screezziiigs 
were held in the evening, the tubes zvere refrig- 
erated overnight and analyzed the following 
zzzornizzg in the laboratory of the diabetes de- 
tection clinic of the Brozvizsville Health Center. 
These criteria, used by the diabetes detection 
cliizic, zvei’e follozved : 

Screening 
level for 
blood sugar 


Hours since last meal (mg.) 

Less than 2 130 

2 to 3 110 

^lore than 3 100 

Not known 130 


Self-obtained Paiianicolaou smears were sub- 
mitted by the womezz. These zvere stained and 
exaznined in the cancer detection clinic accord- 


ing to the standard procedure set up by the city’s 
Adult Hygiene Bureau. 

Physicians took the blood pressures. We set 
up this guide for recalls : 

SystoUo Diastolio 


Age of patient mm.Sg. 

Under 30 130 

30-30 140 

10-40 150 

50 or oz’er 150 


inin.lJg. 

90 

00 

90 

100 


On recall, pei’sons zvez’e I’etested by physicians 
in the center’s clinics or by the district health of- 
ficei’. Whezz high readiizgs persisted for those 
with suggestiz^e histoiy or sjuzzptoms, the pa- 
tients were refezTed to treatizieizt agezzeies. 

For the eye tests, azz ophtlzahnologist was pro- 
vided to the survej'^ by the glaucozzza research 
divisioiz of the Xezv Yoi’k Associatiozz for the 
Blind. The ophthalmologist used the Berezzs- 
Tolmazz hypertensioiz iizdicator, zzdzich jzicks up 
teizsioiz of 25 mm. Hg. oi’ iizore. Iizdividuals 
with this reading were recalled for a history and 
referred to a treatment agency. In aclclztion to 
..laucoma, the ophthalmologist reported a muzz- 
ber of other eye conditions zzdziclz he zncidentally 

diagnosed. „ n s 

The Xatioizal Society for Preventzozz of 
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Blindness supplied technicians to conduct near 
vision tests. They iised the Lebolmson chart at 
a distance of 14 inches. Patients with a visual 
acuity of less than 14/21 with or without their 
glasses were referred for followup. The tech- 
nicians also carried out field vision tests using 
the Harrmgton-Flocks multiple pattern field 
screener. 

Since our regular health department services 
supplied most of the staff, all of the supplies, the 
laboratory Avork, and the followup and volun- 
tary agencies provided the staff for the eye ex- 
aminations without charge, the cost of the 
screening evenings is impossible to estimate 
Avith any degree of accuracy. 

Survey Findings and Followup 

All but 33 of those screened Avere East Harlem 
residents. Although the survej^ was especially 
scheduled in the evening for the convenience of 
working people, only 114 of the participants 
were men. Nearly 70 percent (303) Avere Puerto 
Ricans ; 7 percent (31) were Negroes. 

There Avas a Avide age range, but 354 persons 
Avere 20-49 years of age because such a large 
percentage of the screened population came 
from the loarents’ group. Five were under 20, 
and 10 were 70 or older. During the folloAVup 
we leariAed that of the 286 persons aaRo gave 
data on their incomes, 250 claimed a weekly per 
capita income of less than $20 . The median, ex- 
cluding 37 cases on welfare, was $12.24. The 
average family had 4 or 5 members. 

A relatively high percentage of positive find- 
ings were expected in this population, but the 
results far exceeded expectations (table 1). 
The survey found 525 defects in 312 of the 
persons examined. Only 123 Avere completely 
negative, and this fact was reported to the 
screenee’s private physician, if he had named 
one, or the screenee was notified by mail (table 
2). Relatively serious defects, previousl)’^ un- 
knoAvn to the participants, were found in 131 
(30 percent) of the screened group (table 3). 

None of the 312 found to haA^e one or more 
defects received this information by mail. The 
findings were reported to a private physician, 
if his name had been given, or the person was 
given an appointment at the health center. If 
any of the defects fell in the area of any one of 
the health center services, Avhich include chest, 
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social hygiene, and cancer detection, the patient 
was recalled by the clinic, advised about all of 
the positive findings, and referred for treat- 
ment. 


Table 1. Defects discovered through multi- 
phasic screening of adults in East Harlem, 
1956 


Test 

! 

* Total 
persons 
screen- ' 
ed , 

Num- 

of 

persons 
Avith 
accept- 
able 
exami- 
nation or 
labora- 
tory 
speci- 
men 

Num- 
ber of 
defects ‘ 

Per- 
cent- 
age of 
defects 2 

Chest X-ray: 





J-iung 

435 

428 

10 

2. 3 

Heart 

. 435 

428 

13 

3. 0 

Papanicolaou 





smear 

261 

212 

2 

. 9 

Serology 

423 

420 

15 

3.6 

Blood sugar 

420 

375 

50 

13. 3 

Nutrition exami- 





nation (includes 





obesity)... 

431 

431 

249 

57. 7 

Tonometry 

186 

186 

7 

3. 8 

Eye inspection 

186 

186 

5 

2. 7 

Field vision 

46 

46 

5 

10. 8 

Near vision 

128 

128 

89 

69. 5 

Blood pressure 

432 

432 

80 

18. 5 

Total 

435 


525 

! 







' Defects were found in 312 persons. 

2 Percentage of defects compared Avith number of 
persons Avith acceptable examination or laboratory 
specimen. 


Table 2. Persons with no defects found during 
multiphasic screening of adults In East Har- 
lem, 1956 


1 

Age group (years) 

Total num- 
ber of 

Persons Avithout 
defects 


persons 

tested 

Number 

Percent 

Under 20.. 

r 

1 

20 

40 

36 

20 

20-29 j 

100 

142 

112 

33 

32 

10 

1 

30-39 


40-49 . 

1 

23 

50-59. .. . 

60-69 


6 

70 and over. . 


6 

20 

100 

Not stated 

1 


Total 

435 


28 
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Table 3. Significant defects, previously un- 
known, diagnosed for the first time in 137 
adults through a multiphasic screening in East 
Harlem, 7956 


Defect or disease 

Total 

persons 

screened 

Number 
of persons 
with ac- 
ceptable 
e.vamina- 
tion or 
laboratory 
specimen 

Number 
of defects 
diag- 
nosed ' 

.'Vetwe tuberculosis ^ 1 

1 

435 i 

428 

2 

Cardiac abnormality 
(by X-ray) 

435 

428 

8 

Cervical cancer • 

2(31 

212 

1 

Syphilis - 

423 

420 

G 

Hyperglycemia 

1 420 

1 375 

1 38 

Xii’tritiohal defect (not 
obesitv)_ 

431 

431 

41 

Field vision defect 

•16 

4G 

3 

Hear vision defect 

128 

128 

21 

Glaucoma 

ISO 

186 

5 

Other eve condition 

186 

ISO 

2 

Hypertmision 

432 

432 

4G 

Total 

435 


173 




' Tin’s does not ineludc persons who needed referral 
for furtlier treatment for a known pathologic condition 
such as cancer of the cervix, and who needed further 
persuasion to accept supervision and care. 

2 Indicates conditions in whieli the diagnosis was con- 
firmed on followup. For all other conditions the per- 
sons were referred directly to treatment agencies. 


Patients wliose defects fell in a category for 
wliicli the health center had no clinic service re- 
ceived an interview with the health officer and 
conference nurse. Previous knowledge of the 
condition and treatment status was determined 
and referral for further followup was made on 


the basis of need. 

On the screening night, only oS persoits gave 
the name of a private physician to whom we 
could report the findings. In subsequent inter- 
views of 358 persons during clinic followups or 
home visits, sometimes both, 117, or one-third, 
indicated that they had a doctor to Avhom the 
family at least occasionally Avent for treatment. 
Forty-four percent (156) used 1 of the 3 hos- 
pitals in the district, the majoritj'^, 11 <, the mu- 
nicipal hospital ; 26 gave the name of a Imspital 
outside of the district; and 59 said the family 


kneAV no treatment agency. 

Some of the district’s difficAilties in followup 
can be muiged from the fact tliat the mail was 
returned “not found” for 21 patients Most of 
these were traced by 2 medical students who 


made home visits in July and August, but 9 
Avere never* located. What seems especially re- 
markable is that, although the patients spent 
scAmral hours undergoing examination on the 
survey nights, not more than a handful came 
in or called up to inquire about the results. 

During the summer of 1956, two 3d-year 
medical students visited the homes of 226 of 
the individuals avIio had participated in the pro- 
gram. Thus further information was obtained 
about the patients’ preAdous awareness of pa- 
thology, current treatment status, other ill- 
nesses, treatment agencies used, family income, 
and number in the family. Language dif- 
ficulties, evash'eness, and sometimes the obvious 
fact that the person interA'ieAved did not knoiv 
tlie ansAver to a question made some visits un- 
satisfactory, and Ave felt that statistical evalua- 
tion could not be applied to the answers. Only 
125 Ausits Avez'e satisfactory and gave us Amluable 
information otherAvise not obtainable. 


Summary and Conclusions 

In the spring of 1956, three evening multi- 
phasic screening sessions Avith nine tests avail- 
able Avere held in the East Harlezn Health Cen- 
ter. Of 135 individuals participating, all but 
33 Avere residents of the district. Only 123 per- 
sons did not require recall. A total of 525 de- 
fects Avere found in 312 persons; 131 of these 
had relatively significant pathology of Avhich 
they had aao prior knoAvledge. 

The findings of this survey suggest the iiAci- 
dence of a high degi-ee of undiagnosed illness 
in the low-income, adult population of the dis- 
trict. Further investigation is needed to de- 
termine the size of the problem in this and othei 
population groups. This tj’pe of investigation 
should be particularly rewarding because so 
many of the illiAesses and defects found in the 
survey lend themselves to amelioration and 
cure. 

Consideration should be giA'eii to the extent 
and znaimer in which the commAinity should 
make available expanded facilities for diagnosis 
and foIloAvup. Perhaps of greatest importance 
is the need for health education designed to in- 
crease the individual’s aAvareness of the exi-st- 
ing services and facilities and to raise Jus stand- 
ards for positive health. 
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In a recently established research program, the National Office of 
Vital Statistics is developing sampling survey methods and conducting 
studies to collect supplementary data “anchored to vital records. 


Expanding and Improving Vital Statistics 

MONROE G. SIRKEN, Ph.D., and HALBERT L. DUNN, M.D. 


V ITAL STATISTICIANS generally think 
of their program as consisting of two re- 
lated parts, registration and statistics. Tradi- 
tionally, “statistics” has meant tabulation of 
data derived routinely from registration cer- 
tificates. These tabulations may be considered 
basic vital statistics. To meet a growing de- 
mand for additional data, the concept of vital 
statistics is being expanded to cover supple- 
mentary statistics anchored to the vital records. 

The increasing demand for supplementary 
vital statistics is not difficult to understand. 
Vital events are crucial in people’s lives, and 
consequently they are central to many other 
events. Economists, demographers, and social 
scientists are among the host of nonhealth users 
of basic and supplementary vital statistics. In 
public health, the demand for supplementary 
vital data has been stimulated by the growing 
concern with chronic diseases, which has cre- 
ated interest in studies that relate the person to 
his total environment. 

The demands for more vital and related sta- 
tistics presently exceed our ability to supply 
them. "With a few notable exceptions, such as 


Dr. Sirken is chief of the Actuarial Analysis and 
Survey Methods Section, National Office of Vital 
Statistics, Public Health Service. Dr. Dunn is chief 
of the National Office of Vital Statistics. This paper 
is adapted from a talk Dr. Sirken gave at the 1957 
meeting of the Southern Branch of the American 
Public Health Association and the North Carolina 
Public Health Association. 
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tabulations of multiple causes of deaths, we 
have pretty well exploited the items on the 
vital records. We do not mean to imply that 
all possible applications are being made of our 
tabulations of basic vital statistics ; this is not 
the case. We mean merely that there is little 
possibility of developing tabulations of vital 
statistics involving new variables from the data 
now provided on the vital records. 

How, then, should we proceed in developing 
new vital statistics as needs materialize ? It is 
natural to think first of the possibility of add- 
ing new items to the vital records, but the pros- 
pects here are not encouraging. The records 
are legal as well as statistical documents ; they 
cannot be encumbered with what the legal mind 
regards as extraneous. In fact, vital statisti- 
cians themselves would be reluctant to add too 
many new items or certain items. If we should 
ask the physician, the hospital staff, or the 
funeral director to provide routinely a lot of 
supi)lementary information, the request might 
endanger the quality of the basic data the}’- are 
now providing. Furthermore, the possibility of 
getting more vital data by revising the vital 
records is not good because our system binds us 
to infrequent revisions. 

Even if we could overcome these difficulties, 
we would find it inefficient routinely to collect 
supplementary information on the vital record 
itself because it is rarely necessary to obtain 
such information for every vital event, be it 
birth, death, marriage, or divorce. Because 
of the sampling errors that can be tolerated, 
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tJie collection of supplementary information 
can usually be confined to a relatively small 
subsample of tlie appropriate events occurring 
in a specified tune period. In most studies, 
supplementary information is applicable only 
to a subset of events such as deaths due to 
selected causes or births of specified weights, 
iiforeover, the information is needed for a 
single year or less or on a cyclical basis less 
frequently than annually. 

The kinds of supplementary vital statistics 
that are being requested can be grouped accord- 
ing to their uses into three main categories. 
One, supplementary %dtal statistics are of ad- 
ministrative value in planning or evaluating 
a program, say statistics on the ciremnstances 
of fatal accidents in planning tin accident pre- 
vention program. Two, such data are used 
in epidemiological studies to search for the 
etiological determinants of disease; for ex- 
ample, to relate cancer to cigarette smoking or 
fetal deaths to radiation exposure of the pai’- 
ents. Thi'ee, in population studies they are 
used in combination witli information collected 
from other sources to get an accurate picture 
of what is going on in the general population. 
Tims, data on hospital utilization by persons 
who die during the study period are combined 
with comparable information collected from 
household surveys to get unbiased estimates of 
total hospital utilization for tlie exposed 
population. 

The foregoing exemplify types of supplemen- 
tary statistics related primarily to e.xpanding 
the scope of vital statistics. Another important 
use of .supplementary data is to evaluate and 
improve the quality of vital statistics. For ex- 
ample, inquiries are being made into the diag- 
nostic evidence on which medical certification 
of death is based. In another study, the con- 
cept of usual place of residence as applied to 
tabulations of mortality statistics is being 
evaluated on the basis of supplementary in- 
formation covering the lifetime residences of 
the decedent. 

Since the lack of knowledge conceraing 
methods of collecting supplementary data is 
probably the chief deterrent to expansion and 
unprovement of vital statistics, the National 
Office of Vital Statistics of the Public Healtlr 
Sei'vice has recently initiated reseai'ch on 


sampling survey methods as applied to this 
field. It is hoped that the continuity of re- 
search assured by this new activity wiU contrib- 
ute to the development of appropriate inetliods 
and stimulate interest in others to do likewise. 

Record-Anchored Studies 

NO VS feels that studies ancliored to tlie vital 
records hold the most promise of success in 
getting the needed supplementary data, 

IVhat is meant by “studies anchored to vital 
records”? These are studies in which the uni- 
verse is defined by registered vital events. The 
records of appropriate vital events are the basic 
units, and supplementary inforaiation is col- 
lected for a sample of tliese units. Tliree main 
types of studies anchored to vital records are 
(a) the I'etrospective, or followback, study, (h) 
the cohort study, and (u) the record-matching 
study. In followback and cohort studies, sup- 
plementary data are collected by conducting 
surveys. The followback study is based on in- 
formation collected in a single survey, whereas 
tile cohort study entails collecting information 
for an identical set of persons on two or more 
occasions. In the record -matching study, the 
death certificate or other vital I'ecord of a per- 
son is matched with his other records, such as 
tlie census enumeration or OASI record. 

The j’ecord-anchored method of collecting 
supplementary vital statistics has several good 
features. Fiz-st, complete files of vital records 
are available for the Nation, for each State, 
and for comznunities ; from tliese, all cases of 
rare vital events and pz'obabilify samples of 
less unusual events can be readily selected. 
Second, basic facts concerning the vital event 
are contained in the vital record and tliei’efore 
need not be collected again. Third, tlie estab- 
lished vital statistics system provides an operat- 
ing organization for conducting these studies. 

According to NOVS experience, studies 
anchored to the vital records are generally prob- 
lem oriented. The data are usually collected 
for specific purposes such as estimating the 
amount and kind of hospital care given to per- 
sons during the year befoie death oi testing 
hypotheses“associating respiratory cancer with 
cigarette smoking. Consequently, the survey 
design is taiJonnade, as ai'e the decisions legard- 
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ing the size of the sample, the type of ques- 
tionnaire and kinds of questions, and tlie 
sources queried for information. As has been 
indicated, each of these surveys is usually of 
short duration. However, the possibility of 
establishing a continuous sampling procedure 
for conducting retrospective and cohort studies 
to collect certain kinds of supplementary in- 
formation routinely and other kinds on a one- 
time or cyclical basis deserves consideration. 

This brings us to consideration of the ques- 
tion, what are the most efficient ways of conduct- 
ing the record-anchored studies to collect the 
needed data? An answer to tliis question re- 
quires consideration of costs and of sampling 
and response errors associated with collection 
ef the information.. 

During the past year, NOVS has been de- 
veloping optimum procedures for conducting 
retrospective studies anchored to the death 
certificate. The first methodological study, the 
Pennsylvania mortality study, tested proce- 
dures for collecting supplementary informa- 
tion about decedents by the retrospective 
method { 1 ). 

Data Collection Procedures 

The Pennsylvania mortality study was spon- 
sored by AOVS and the National Cancer In- 
stitute, Public Health Service, in cooperation 
with the Pennsylvania Department of Health. 
Undertaken primarily to determine procedures 
for conducting retrospective studies of dece- 
dents, it also served as a pilot test for an epi- 
demiological lung cancer study in which smok- 
ing and residence histories were to be collected 
retrospectively for a nationwide sample of 
deaths. Physicians were requested to supply in- 
formation about the diagnostic procedures on 
which they had based their certification of the 
causes of death. Relatives or close friends were 
asked to supply information about the smoking 
habits, residence, and job histories of the de- 
ceased. 

More than 1,700 deaths wei-e selected from 
those registered with the Pennsylvania Depart- 
ment of Health during ilay, June, and Jvdy 
1956. Included were all lung cancer deaths, 
about 600, occurring during the 3-month period ; 
for these the Pennsylvania Department of 


Health provided copies of the death records. 
The remainder were a sample of the deaths from 
other causes selected at NOVS from Pennsyl- 
vania’s monthly shipment of death certificates 
in the 10 percent current mortality sample. 
(Tlie current mortality sample is a 10 percent 
systematic sample of death certificates received 
each month in the vital statistics offices of the 
48 States, the District of Columbia, and 3 inde- 
pendent registration cities — Baltimore, New 
Orleans, and New York. Each month, the 
vital statistics offices send copies of the death, 
certificates in the sample to NOVS.) 

Collection of data for each death began with 
a mail query to the funeral director requesting 
the name and address of the certifying phj^si- 
cian or for identificatioir of the family inform- 
ant if this information was missing, incomplete, 
or illegible on the death certificate. Next, the 
medical certifier of each death was sent a query 
by regular mail. Followui) letters by regular 
and then by certified mail and telephone re- 
mindei’S for nonrespondijig physicians were the 
subsequent steps. 

The original query to the certifying physician 
stated that the f amilj’’ informant woidd be asked 
for supplementary information about the dece- 
dent unless the certifier advised against it. 
Such advice was given rarely, and relatives or 
friends of virtually all decedents were queried. 
The survey of informants was initiated with a 
regular mail query, and followup actions in- 
cluded both regular and certified mailings. Per- 
sonal interviews were conducted on a subsainple 
of nonrespondents who lived in standard metro- 
politan areas. 

Unusually high response rates in the Pennsyl- 
vania mortality study indicate the feasibility of 
collecting data by means of retrospective studies 
anchored to the death records. More than 95 
percent of the certifying physicians eventually 
answered the queries. More than 85 percent of 
the family informants answered the mail que- 
ries, and the response rate was increased to 95 
percent by means of the personal interview. 

Another phase of the study, not yet completed, 
consisted of personal interviews with a random 
subsample of about 300 family informants liv- 
ing in standard metropolitan areas who had 
answered the mail queries. The purpose of these 
interviews was to measure the quality of infor- 
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Jiifitioti vepovted by mull comparing it with 
responses given in the persojwl interviews. 


Other NOVS Objectives 

In addition to the activities related directly to 
basic jiietlioclologiail research, two other obiec- 
tives of special interest are included in lIOVS’s 
program for supplementing xdtal statistics. 
First, UOVS hopes to establish a service to 
provide technical consulting assistance on these 
inattei'S to other agencies, including State and 
local health departurents. Second, a survey- 
operations unit has been establislied for con- 
ducting svu’vey studies to supplement and 
improve vital statistics. NOVS, in collabora- 
tio3i with otlier agencies, is currently iindertak- 
mg one such survey and is planning aiiother for 
IhoS. The brst, a joint pioject with the 
JIational Health Smu'ey Program, is an illness 
study of deceased persons in the Middle At- 
lantic States. The second, which KOVS is 
undertaking for the Kntioml Cancel- Insti- 
tute, is a national lung cancer mortality study 
based on lessoiis learned from the Pennsylvania 
mortality study. 

The uatioiial lung cancer stud}" 3rill use for 
the first time a procedure that may be called 
dual sampling. Corresponding data will be 
collected for a sample of vital events and for a 
sample of the exposed population in order- to 
obtain estiurates of vital rates. The national 
lung cancer- mortality study will comprise one 
jjliase of a national lung cancer study that m- 
cludes collecting information on smoking habits 
and residence histoi-y for both a national sample 
of htng cancer deatlis and a sample of the na- 
tional population. The information for a 
sample of the national population will be col- 
lected by tlie Bureau of the Ceirsus as a supple- 
ment to its current population survey. National 
estimates of limg cajicer jnortality rates in as- 
sociation with smoking habits and places of 
lifetime residence will be derived from ratios 
of the two sets of data. 

NO VS will need tire assistaswe asid coopera- 
tion of State health departments in conducting 
national studies anchored to the vital records. 
What we have in mind is tlie kind of relation- 
ship that NOVS had with the Peimsylvania 
Department of Health in the Pennsylvania mor- 


tality study. Most important was the fact that 
fire State health o&cev endorsed the study. Also 
important was his assistance and that of liis 
associates iir tlm liealth department in obtainiag 
the endorsement of the State medical society. 

The national lung cancer- mortality stady 
will entail follorving back on a relatively small 
irunrber of lung cancer deaths selected from the 
death records sent to NOVS hr the 10 percent 
nior't'.vUty sample. The study }jas been endorsed 
by the Association of State and Territorial 
Health Officers. However, it cannot be com- 
pletely successful without the approval of 
health departments in the 53 independent 
registration areas in the continental Hirited 
States. TShj feel confident of Fedeiwl-Statc co- 
opevatiosr in this study in view of the. long- 
standing coopez'ative relationships between 
NOVS ajid State offices of vital statistics. 

Conclusions 

At the beginning of this paper, we spoke of 
three activities of vital statistics programs; 
regisfci-atiojj, production ol basic vital statistics, 
and production of supplemeirtavy vital statis- 
tics. IFe believe that there rvill he a consider- 
able izicrease in the research use of vital records 
at the local, State, and national levels, particu- 
lar!}' as the records serve as focal points in 
sample surreys to collect supplementary vital 
statistics. Consequently, the activities of vital 
statisticians in this area will increase. It will 
be important, however, to contimm to pay close 
attention to the other activities as well Surrey 
studies anchored to vital records may be visual- 
ized as the superstructure of the vital statistics 
system. ^Registration practices and the coju- 
piJ.ation of basic statistics are the foiuidation. 
Of necessity, the foundation must be kept in 
good I'epah’ in order to serve the needs for 
contuiuous series of the basic statistics aird to 
support the svrpplemeirtavy statistics. 
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KB cells, easy to obtain and inexpensive to grow in tissue cultures, 
were used as successfully as monkey kidney cells for the isolation 
and identification of polioviruses. 


Tissue Cultures of KB Epithelial Cells 
for Poliomyelitis Virus Tests 

LAURI LUOTO, D.V.M., M.P.H., and EDGAR G. PICKENS 


P UBLIC HEALTH laboratories are often 
called upon to test various human speci- 
mens for polioviruses. A variety of limnan and 
monkey cell cultures are employed (i) for this 
purpose, but their use presents certain limita- 
tions for small laboratories operating on lim- 
ited budgets or those at some distance from 
biologic supply firms. The use of such cells 
requires ready access to a source of materials 
and may prove expensive. The cultivation of 
certain cells, such as the HeLa cell, by seiial 
passage, has proved troublesome at the Eoclcy 
Mountain Laboratory and other laboratories. 
Utilization of a cell line that can be more eas- 
ily grown by serial passage, such as the epider- 
moid carcinoma, strain IvB ( 2 ), which is sus- 
ceptible to poliovirus (<?) , offers advantages of 
availability, economy, and convenience. 

This pajDer describes a method for growing 
IvB cells serially in tissue cultures and the re- 
sults obtained in tests for the isolation and 
identification of polioviruses. 

Material and Methods 

KB cells grown and maintained as stock cul- 
tures in square 16-ounce bottles were trans- 
planted to smaller containers for test purposes. 
Stock bottles seeded with 3 ml. of a cell sus- 
pension (appro.ximately 3,600,000 cells) and 11 
ml. of growth medium yielded confluent sheets 
of closely packed cells suitable for transplant- 
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ing after 7 days’ incubation at 36° C. These 
cells were trypsinized, centrifuged at 600 rpm 
for 10 minutes, and resuspended in a volume of 
medium 8 times that of the original cell inocu- 
lum. Thus, each stock bottle yielded 21: ml. 
(8x3 ml.) of transferable cell suspension. 
For use in tests, 2-oimce prescription bottles 
were inoculated with 0.5 ml. (600,000 cells) of 
the cell suspension and 10 ml. of medium. 
IVlien test tube cultures were prepared, each 
tube received 1 ml. of the suspension diluted 
1 : 20 in medium (60,000 cells) . 

Growth medium, 90L, for the KB cells con- 
sisted of Scherer’s maintenance solution ( 4 -) 
containing 0.5 percent lactalbumin hydrolysate, 
10 percent hoi-se serum, and 125 units each of 
penicillin and streptomycin per milliliter. Cul- 
tures were ready for use after 3 days of incu- 
bation when bottles contained scattered islands 
of proliferating cells and tubes contained 
nearly confluent sheets of cells. Prior to inocu- 
lation with test specimens, the growth medinm 
was replaced with medium 95M wlrich consisted 
of 90L diluted with an equal volume of main- 
tenance solution. To avoid heai^ growth and 

An adviser to WHO for Q fever surveillance. Dr. 
Luoto IS chief of the Tissue Culture Section, and 
^llr. Pickens is a research technician. National In- 
stitute of Allergy and Infectious Diseases, Rocky 
Mountain Laboratory, Hamilton, Mont. Joe C. 
Ayers provided technical assistance in these studies. 
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consequent overcrowdiiig of cells, test cultures 
were used witliin a few days. Stock cultures 
of KB cells could be stored for several weeks 
at 2S° C. 

Cultures also were prejjared froju trypsin- 
ized rhesus monkey kidneys (5). MK cells 
were planted in 2-ounce or IG-ounce bottles, or 
in test tubes, in Hanks’ solution (G) containing 
0.5 percent lactalbumin and 5 pei-cent horse 
serum. This medium was replaced after 5 days 
incubation Avitb a similar one containing 5 per- 
cent calf serum instead of horse serum, and an 
additional 20 ml. 4.4 percent KallCOj per liter 
of medium. Before using the cultures, when 
groAvn to yield confluent sheets of cells after 
7 to 10 days of incubation, the latter medium 
was replaced with a similar one containing only 
2 percent calf serum but an additional 20 mJ. 
KaHC03. 

Pi'ototype and types 1, 2, and 3 polioviruses 
were titrated in tube cultures of KB anrl of 
monkey kidney cells. One-tenth milliliter ali- 
quots of tenfold dilutions of virus were inocu- 
lated into 6 tubes per dilution and the cultures 
u'ere obseiwed for 7 days for virus-induced 
cjdopathogenic changes. Titers of virus ob- 
tained with the respective cells were calculated 
(7) from the highest dilutions which produced 
cellular changes. 

Neutralization tests for identification and 
typing of polioviruses were performed (G) in 
both cell cultures with poliomyelitis antiserums 
from hyperiinmunized monkeys. Neutraliza- 
tion of virus activity by pooled or by type- 
specific antiserum within the 4-day observa- 
tion period was the basis iqjon which agents 
were identified as poliovirus or a type thereof. 

Isolation of polioviruses from human speci- 
mens was attempted with both KB and monkey 
kidney cell cultures. Human fecal specimens 
were prepared as 20 percent suspensions in sa- 
line and centrifuged at 8,000 rpm for 30 
minutes. Supernates, to which 125 units each 
of penicillin and streptomyciji per jnilliliter 
had been added, were inoculated in 0.4-ml. 
amounts onto cultures. Throat washings, col- 
lected in 20 ml. of 1 percent bovine albumin in 
Hanks’ solution with antibiotics, were inocu- 
lated in 1 ml. amounts. Daily for 7 days, cul- 
tures were examined microscopically for 
cytopatbogenic changes; changes observed in 


second passage cultures were considered specific. 
Viruses in such culture fluids were then dif- 
ferentiated in poliomyelitis-neutralization tests. 
If a discrepancy occurred in the test results 
between the MK and ICB cultures, the test 
specimens were retested in cultures of both 
cells. Data on original tests of most speci- 
mens on monkey kidney cells were obtained 
through Dr. Carl L. Larson and lYilliam 
Wicht, Koclcy Mountain Laboratory. 

Results 

Kesults of titrations of 9 susiaensions, repre- 
sentative of 3 types of virus, indicated that both 
tissue-culture systems were of approximately 
equal sensitivity for the detection of polio- 
viruses (see table) . In tests of virus dilutions 


Titers of polioviruses obtained in cultures of MK 
cells and KB cells 


Poliovirus 

Virus titer ‘ 

MK cells 

KB cells 

S/ock strains 

Type 1; 

10-s.s 

10-6 6 

Slahouev 

Brunhilde ^ 

10-S.4 

10-6.7 

Type 2; 

5IBP. 

l0-8.i 

1 

Lansing 

lO-s.3 

10'®-' 

Type 3; 

Saukett 

lO-i.o 

1 

Leon 

10-6.8 

10 

Recent isolates 



Type 1: No. 3420 

10-6.8 

10-7.0 

Type 2; No. 2682 

10-6.1 

10-6.S 

Type 3; No. 2047 

10-6.7 

10 


> Log of TCIDso/ml. 


near the end point, changes were sometimes 
noted earlier in monkey kidney cells than hi KB 
cells, possibly because the irregular shape of the 
former cell permitted easier detection of 
chano'es. Differences noted were not significant, 
however, since cellular changes were essentially 
identical within several day's. Alterations in- 
duced in KB cultures were similar to the pro- 
gressive changes observed in monkey kidney 
cultures. Individual cells rounded into refrac- 
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tile spheres Avhicli detached from the glass sur- 
face until the entire culture was destroyed. 

Eighteen known polioviruses, 3 prototype and 
15 recent isolates, previously identified in mon- 
key kidney cidtures as types 1, 2, or 3, were re- 
tested in IvB cells with type-specific and pooled 
antiserums. In every instance type-specific and 
pooled antiserums caused clear-cut neutraliza- 
tion of virus. Eesults of these tests were identi- 
cal with those previously obtained with monkey 
kidney cultures. 

Identification of 80 recently isolated viruses 
of mixed species was attempted by neutraliza- 
tion tests in which only pooled poliomyelitis 
antiserums were used. Thirteen agents were 
identified as polioviruses with both iSIK and KB 
cells. The remaining 67 viruses were not inacti- 
vated by the antiserums when tested in eitiier 
cell type. Apparently KB cells are as effective 
as monkey kidney cells for identification of po- 
lioviruses inasmuch as all 13 known polioviruses 
and 67 nonpolioviruses, subjected to tests in both 
cells, were accurately differentiated with KB 
cultures. 

Approximately 300 suspensions of feces or 
throat washings were tested for the presence 
of cytopathogenic agents. Viruses were de- 
tected in 29 specimens when monkey kidney cells 
were used and in 62 specimens when KB cells 
were employed. Of the agents isolated, 22 in 
monkey kidney cultures and 24 in KB cells were 
polioviruses. These isolations were made from 
the same specimens excej^t in the two instances 
where cytopathogenic effects appeared only in 
KB cells. 

Agents other than polioviruses were detected 
in 38 specimens tested with KB cultures and in 
7 of the same specimens with monkey kidney 
cells. Thus, the KB cells detected all polio- 
viruses or other viruses that were isolated from 
human specimens with MK cultures. 

Discussion 

KB cell cultures used for the isolation or 
propagation of viruses should consist of a dis- 
pei’sed cell pattern so that cellular changes 
caused by virus can be detected readily. Cul- 
tures containing heavier growth or confluent 
cells can be used with polioviruses, which pro- 
duce rapid and complete degeneration of cells. 


When viruses that are slow growing or that 
produce minimal cytopathogenic changes are 
cultured, the use of confluent cells may result 
in overcrowding and loss of cell detail, inter- 
fering with the detection of changes if tests are 
to be held longer than a week. Suitable cultures 
are easily prejiared and quicldy available if con- 
tainers are inoculated with appropriate num- 
bers of cells. 

The sensitivity of KB cells to polioviruses, 
as demonstrated in titrations, in neutralization 
tests, and in isolation of the virus from natur- 
ally infected specimens, indicates that this cell 
may be substituted for or used to supplement 
MK cultures now used for these purposes. Also, 
KB cells appear more susceptible than monkey 
kidney cells to many nonpolioviruses. This ob- 
servation will he considered fully in another 
paper. 

Summary 

Cultures of KB cells were as sensitive as cul- 
tures of monkey kidney cells in titrations of 9 
suspensions of polioviruses representative of the 
3 antigenic types. Eighteen known polio- 
viruses were accurately identified by neutrali- 
zation tests with KB cells. Wlien 80 unidenti- 
fied viruses were subjected to neutralization 
tests Avith poliomyelitis antiserums, 13 polio- 
viruses detected by monkey kidney cells were 
also identified by KB cells. In tests of 300 
human-fecal suspensions or throat Avashings, 
22 polioviruses detected in cultures of MK cells 
were also isolated in KB cells. Since cultures 
of KB cells can be propagated serially, they are 
less expensive and more readily available than 
monkey kidney cells commonly used for the iso- 
lation and identification of polioAuruses. 
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State Mental Health Legislation in 1957 

Broad expansion of community mental iiealtli services took place during 
1957 as a i-esult of the large volume of State legislation aimed at stimulat- 
ing mental health programs in the communities and at improving condi- 
tions for the mentally ill. 

During that year, according to reports received by the ISTational Institute 
of Mental Health, Public Health Sendee, California, Minnesota, Ifew 
Jersey, and Vermont passed laws providing gi-ants-in-aid for community 
mental health services. Such legislation had been passed by Connecticut, 
New York, Pennsylvania, Indiana, Tennessee, and Florida in previous 
years. 

Laws authorizing counties to levy taxes or to appropriate funds to 
support local mental healtli centers were passed by Iowa, Kansas, and 
South Dakota in 1957. 

States and Territories which took steps to modernize laws governing 
commitment, detention, care, and treatment of the mentally ill were Cali- 
fornia, Colorado, Kansas, Minnesota, Montana, North Dakota, Texas, and 
Alaska. 

Legislative action in Connecticut, Maine, Minnesota, New Hampshire, 
Oregon, Rhode Island, and West Virginia ratified the Intei-state Compact 
on Mental Health, already subscribed to by Massachusetts, New York, and 
New Jersey. For cai’e and treatment of the mentally retarded, Arkansas, 
Nebraska, and Texas authorized the construction of new institutions, the 
State of Washington set up a diagnostic and training center, and New York 
is planning a research institution. Idaho and Minnesota made it manda- 
tory for local school districts to provide instruction for such liandicapped 
children. 

In Washington, a resident treatment center for emotionally disturbed 
children is being set up for i-esearch and ti’eatment and a center for such 
children has also been authorized in Minnesota. 

For juvenile delinquents, a special program of intensive treatment m 
Califoimia is being initiated in two institutions of that State. Among the 
States taking action to expand research and training were Texas, ISorth 
Dakota, Iowa, and Ohio, where a research program in alcoholism was set 
up at the College of Medicine of the Ohio State IJnivei-sity. 


Public Heallb Reports 



National Food Conference 


Keglect of breakfast was observed to be tbe 
main cause of poor nutrition by several speakers 
at the National Food Conference in Washing- 
ton, D. C., on February 24, 1958. Fears and 
discomfort were also discussed as major causes 
of poor feeding habits. 

Almost every age group and both sexes con- 
sume inadequate amounts of nutrients, severaV 
of the speakers stated. High on the list of ill- • 
fed, however, were teen-age girls and women 30 
years of age or older, including many who fear 
the cosmetic effects of fat. 

Adelia M. Beeuwkes, associate professor of 
public health nutrition at the University of 
Michigan, pointed out that teen-agers in every 
section of the country are failing to eat all the 
nutrients recommended for good health. She 
said there is a vital need for a nutrition educa- 
tion foundation in order that industry can pre- 
sent to the public a coordinated effort relating 
to all the foods necessary for normal nutrition. 

Elmo Koper, market research consultant, 
observing the same conditions as Professor 
Beeuwkes, said that a large number of teen-age 
girls, apparently emulating their mothers, 
either skip breakfast or fail to eat a balanced 
one. “Part of the answer,” Eoper said, “lies in 
fear of weight. Part seems to lie in circum- 
stances surrounding the eating of breakfast. 
Eating alone, eating in a hurry, a poor night’s 
sleep, for example, all work against eating a 
good breakfast.” 

The older females get, the more they lean to 
poor diets, observed James PI. Hilton, in-esi- 
dent of Iowa State College. Onlj' 27 jjercent 
of girls G-8 years old do not have a proper diet, 
but 89 percent of women 30 years old and older 
are not eating well. 

Eeferring to a study of 081,000 women in 
Iowa who were 30 yeai's old or older, Hilton said 
that “the diets of one-half to two-thirds of the 
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women were lacking in calcium, ascorbic acid, 
or vitamin A. About one-third of the diets were 
deficient in protein.” 

Deficiencies of this kind in the diet, Hilton 
added, might account, at least in part, for such 
things as fatigue and emotional instability of 
which the Avomen in the study complained. 

Bopev provided additional information on 
women between 21 and 30 year's of age. In a 
survey, a sample of these young women rvere 
asked to list everything they had eaten in one 
day. Their answers were classified according 
to the Department of Agriculture’s basic 7 
grorqrings. Only 3 perceirt of the women met 
the recommended requirements. 

Hilton and Roper were in accord that the 
public must be educated in good eating habits 
rather than in the nutritive values of food. The 
failure in this countr'y, Roper said, is not the 
supply of proper foods or the mone}' to buy 
them. Nor is the public “unsympathetic to the 
objectiA’es of proper eating.” The public has 
sirrrply failed to act uporr its knorvledge. 

Hilton and Eoper also emphasized the im- 
portance of continuing rrutritioiral research. 
The effects of the Avorking mother on the family 
diet, the uncongeniality and hastiiress of meal- 
times, and the rapid changes irr the irreparatioir 
of food must be taken into accouirt, Hilton 
said, along Avith the “ethnic, enviromneirtal, 
economic, and social origin of the people,” iir 
nutritional research. 

Miriam E. LoAvenberg, head of the foods and 
nutrition department of Pennsylvania State 
University, observed that children can be fed 
better and more AA'isely if they are vieAved as 
individuals Avith certain capacities and prefer- 
ences. 

Practical considerations, she said, should 
guide us in the proper feeding of children. 
Some of the considerations she discussed Avcre : 
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child is able to eat approximately 
two tablespoonfuls of most vegetables and meat 
and twice that amount of soup or dessert. One 
should therefore avoid giving him adult 
portions. 

If a child is served less food than he can 
actually eat, he feels successful when he has 
eaten everything set before him and he may 
even ask for more. 

Mothers should select food that youngsters 
can jjick up. They should allorv children to 
eat with their fingers, she said, so that the child 
need not feel insecure because of awkwardness 
with fork and spoon. 


Children prefer simple dishes and mild fla- 
vors, Dr. Lowenberg added. They have no 
desire to try new foods or strong seasonings. 

Children 2 to 6 years old are sensitive to the 
texture of foods, prefer crispy foods, such as 
raw vegetables. They seem to enjoy the noise 
of chewing, she said. They dislike gummy tex- 
tures or very dry food. Children under 7 do not 
particularly enjoy food that they have to slice, 
for they cannot easily use the laiife. 

If practical considerations are followed, 
Lowenberg concluded, satisfying eating habits 
carr be instilled in the healthy child. 


films 


Aedes aegypti Survey 
Techniques 

3S-mm. slide film, color, silent, 82 frames, 
1957. 

Audience: Stale, county, and local mos- 
quito control personnel. 

This film documents techniques 
and procedures used in a populatiou 
survey of Aedes aegypti, vector of 
.vellow feier and dengue. 

The frames show ia) orient.ation 
and briefing of mosquito control per- 
sonnel before the stiney; (6) selec- 



tion of areas to be sampled: (c) 
types of equipment used; {d) vari- 
ous habitats of the mosquito; and 
(e) larvae sampling and methods of 
collecting adult mosquitoes. 


The print may be obtained on 
short-term loan (United States only) 
from the Communicable Disease 
Center, Public Health Service, 50 7th 
Street JCE., .Vtl.-int.n, Ga., or by pur- 
chase from United World Films, Inc., 
1445 Park Avenue, Xew Tork 20, 
N. y. 

Coileciion and Shipmenf 
Of Insects 

35.mm. filmstrip, color, sound, 9yj min- 
utes, 70 frames, 1957. 

Audience; Students of biology, sonitarians, 
and pest control operators. 



This filmstrip shows the correct 
methods of collecting, preserving, 
and shipping insects and certain 
other arthropods to be identified by 
specialists. These techniques in- 
clude methods of pinning and label- 
ing, with pertinent data, and pack- 
ing for shipment 

The film is available on short-term 
loan, United States only, from the 


Communicable Disease Center, Pub- 
lic Health Service, 50 7th Street, 
XE., Atlanta 5, Ga., and by purchase 
from United World Films, Inc-, 1445 
Park .Iventie, X’ew Tork 20, X. T. 


Engineering Your Health 

I6-mm. film, color, sound, I3i/j minutes. 
1958. 

Audience: Freshman and sophomore col- 
lege students, junior and senior high 
school students, science teachers, voca- 
tional guidance counselors, PTA groups, 
civic clubs, and television viewers. 

Looking forward to emerging and 
expanding responsibilities, this Aim 
describes the problems, the needs, 
and the research and operational 
aspects of the Division of Sanitary 
Engineering Services programs in 
water pollution control and water re- 
sources, atmospheric pollution re- 
search, and radiological health. Also 
included are references to the vari- 
ous pursuits in sanitary engineer- 
ing-teaching, travel, research, oper- 
ations, and so forth. 

The film is available from the 
Public Inquiries Branch, OfiHce of In- 
formation, Public Health Service, 
W'ashington 25, D. C ; the Film Li- 
brary, Communicable Disease Center, 
Public Healtli Service, 50 7th Street 
XE.. Atlanta 5, Ga. ; or engineers in 
the Department of Health, Educa- 
tion, and Welfare regional offices. 


546 


Piihlic Hc.:llli Iteporis 


Systematic collection of epidemiological data on suicides may help 
in understanding the causes of suicide. The study also concludes that 
the family physician is in a key position to recognize the potential 
suicide and refer him to psychiatric resources as a hygienic precaution. 


Study of Suicide in Philadelphia 

JACOB TUCKMAN, Ph.D., and MARTHA LAVELL, M.S.S. 


S UICIDE is an important and pressing prob- 
lem. The figure of 111 suicides reported 
in Philadelphia in 1955 is not substantially 
loAver than the 176 automobile fatalities in the 
same period. The importance is not lessened 
by the fact that there has been a downward 
trend in suicide since 1900, when the rate of 
suicide in Philadelphia was 11.3 per 100,000. 
In 1955 it was 7.2 per 100,000. In general, the 
1900-55 trend in Philadelphia parallels that for 
the United States during the same tunespan. 

In cooperation with the office of the medical 
examiner, the division of mental health of the 
Philadelpliia Department of Public Health con- 
ducted a study of suicides that occurred in Phil- 
adelphia during the 5-year period 1951-55. The 
purposes of the study were {a) to learn more 
about the characteristics of individuals who 
commit suicide, (&) to determine what data 
should be gathered routinely to obtain a better 
understanding of the suicide, and (c) to detei’- 
mine ways in which a public health agency 
might be instrumental in the iJrevention of 
suicide. 

Data on the suicides were obtained from the 
records in the office of the medical examiner. 
The records included informatioii obtained by 
police who questioned immediate members of 


Dr. Tuchman is chief, section on psychological serv- 
ices, education, and standards, and Miss Lavell is 
statistician, division of mental health. Department 
of Public Health, Philadelphia, Pa. 


the family, relatives, neighbors, landlords, and 
occasionally the family doctor at the time of 
the suicide. Additional facts had been ob- 
tained from the person who identified the body 
at the morgue. When members of the imme- 
diate family were too upset to perform this 
task, a more distant relative or friend less emo- 
tionally involved was substituted. In some 
cases information had been obtained at a for- 
mal mquest. Since the data were gathered 
from many different sources, it is understand- 
able why the records showed considerable vari- 
ation in the amount of information. When the 
suicide was a single person without relatives 
the information was sketchy. 

Very little knowledge of the dynamics in the 
suicide was obtainable from the records, but 
some inferences about contributory factors and 
motivation can be drawn. Extreme caution, 
however, should be exex’cised in the interpreta- 
tion of such data because the information may 
be unreliable and because factors found to be 
associated with suicide may not be causally 
connected. 

Classification of Suicides 

In Philadelpliia, during the 5-year period 
1951—55, 712 deaths were classified as suicides 
bj' the office of the medical examiner. Of these, 
555, or 75 percent, were men and 187, or 25 per- 
cent, were women. For whites, the sex ratio 
was 7-1 percent men and 26 percent women ; for 
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the nonwhites, it was 83 percent men and 17 
percent women. Because of tlie small number, 
the 12 nouwhite women in this study are not 
analyzed sepai’ately. 

Ten percent of the suicides were nonwhite, 
"whereas in tlie Pliiladelphia general population 
aged 15 years and older in 1050, 17 percent were 
non-wliite. The under-representation of non- 
whites among suicides in Pliiladelpliia follows 
the national pattern (/). 

Of the total group, 00 percent were residents 
of Philadelphia, 9 percent were nonresidents, 
and about 1 percent ivere persons ivhose resi- 
dence was not deterj)unab}e. 

Using the average estimated Jiealtli district 
population diu’ing t)ie 1031-55 period as a base, 
and the residential address of each suicide, rates 
were calculated for tlie 10 health districts into 
which tlie city is divided. Tlie rates varied 
from 5.1 to 9.0 per 100,000 populatioir in the 
various liealth districts. The highest rate was 
found for tlie center-city district, which in- 
cludes cheap hotels, rooming houses, and “skid 
row." This finding agrees with those in studies 
ill Chicago (2, 5), in iMinneapoiis (4), in Seattle 
(5) , and in Providence (G) that suicide is more 
prevalent in socially disozgaiiized parts of the 
city. 

The data, hoivever, do not support the con- 
clusion of the [Minneapolis study that tiie suicide 
rate decreases in direct proportion to the num- 
ber of miles from the center of the city. Ac- 
tually, it is most difficult to make any generali- 
zations about the distribution of suicides among 
the health districts because of (a) the lack of 
accurate population statistic.s within each 
health district, (I>) the .shifting of population 
from one health district to another, and (c) the 
number of factors associated witii suicide, such 
as sex. race, age, and marital status. At best 
the data suggest that the suicide rate varies 
less than tlie incidence of mental disorder from 
one health district to another (7). 

Philadelphia's suicide rate of 7.2 is lower 
than the national rate, which was 10.1 iu mS, 
the latest year for which statistics are avail- 
able (J). , , , 

The Philadelphia rate is also lower than that 

of other large cities. For example, in Detroit 
(S) and in Baltimore (G) the suicide rates in 
1955 were 9.S and 10.0. In Cleveland (JG) the 


Table 1 . Suicide rate ^ per 100,000 population, 
by oge, sex, and race, Philadelphia, 1951-55 


Age group 

White 

j IVomrliite 

Total 

group 

Males 

Fe- 

males 

Males 

1 

Fe- ‘ 
males > 

75 and over 

47. 1 

7.7 : 

10.8 

Q 

1 

: 21. T 

65-74 

35.2 

9.2 

20. 7 

3.0 , 

[ 19.9 

55-64 

35.8 

7.4 

14 7 

1.6 

19.7 

45— 54,. ^ 

1 16.5 

1 6. 6 

4.2 

1.7 : 

9.9 

35-44 

9.4 

6.2 

1 10.4 

l.S 

7.3 

25-31 

6.7 

2. S 

‘ 13. 1 

1. 0 

5. 0 

15-24 

2.9 

0.7 

' I. 6 

1.9 

1.8 

Total r.ate-.. 

12. 1 

4.0 

0.6 

1.2 

7,2 


‘ Rates calculated by dividing the total number of 
buicides in each age group in the 5-year period by the 
appropriate 1950 census figures multiplied by 3. 

- Does not take into account the age-specific rate for 
each group. 

suicide rate for 1953-54: was 12.S. For Cleve- 
land ajid Baltimore, rates were 14.4 and 11.8 for 
whites, and 5.7 and 5.3 for nonwhites. The 
Pliiladelpliia rates for the 1931-55 period were 
7.9 for whites and 3.7 for nonwhites. 

The lower rates in Pliiladelpliia are difficult 
to e.xplain. Presumably, the pressures of day- 
to-day living are no less in Philadelphia. It 
may be that tlie diJierences between the local 
rate and rates elsewhere in the coiuitry are a 
function of the adequacy of the reporting of 
suicides in Philadelphia. The medical e-v- 
aminer indicates a possibility that Philadel- 
phia’s suicide rate during tlie years in question 
may have been spuriously low. With the pres- 
ent improved laboratory facilities and more 
thorough investigation, the number of deaths 
classified as suicides may be expected to 
increase. 


Age and Marifal Slatos 

The age of the suicides ranged from 15 to 
94. There were significant {.01 level) sex 
and race differences. Among wliites, 76 per- 
cent of the men were over 45 years of a<ie com- 
pared with 63 percent of tlie women. .Vnioiig 
males, the majority of nonwhites were muler 
the a<re of 45 while the majority of whites n ere 
above the age of 43. The median age was .">7.5 
for white males, 51.1 for white females, and 
3S.0 for noiiwliite males. 
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Age-specific rates, given in table 1, show a 
clear tendency for suicide rate to increase with 
age. There are, however, important difi'erences 
betAveen whites and non whites and between men 
and Avomen. For Avhites, the increase of suicide 
rate Avith age is clear and is someAvhat more 
pronounced for men than for Avomen. Tliese 
age differences generally agree with suicide 
rates for the country as a Avlmle although the 
national rate for Avhite women most frequently 
reaches a peak betAveen the ages 55-64 and then 
decreases (i). 

For nonwhite men, the suicide rate does not 
increase consistently with age. This may be a 
function of the small number of cases in the 
sample. It is clear, howeA^er, that the rate is 
highest for nonwhite males in the 65 years of 
age and older category. 

Information on marital status, presented in 
table 2, was available in nearly all cases. It 
can be seen that nonAvhites had a higher pro- 
portion of separated or diAmrced (23 pei-cent) 
than the AAdiites ( 13 percent) , fewer widowed (4 
percent) than the Avhites (17 percent), and 
more single persons (27 percent) than the 
Avhites (19 percent). The significant difference 
in marital status betAveen AAdrites and nouAAliites 
may be, in part, due to differences in age. Since 
the nonAvhites were a younger group, one would 
expect a loAver incidence of Avidowed among 
them than among the whites. HoAveAnr, the 
differences betAveen the tAVo groups in the pro- 
portion of separated or divorced cannot be at- 
tributed to differences in age. 

The marital status of the suicides was dif- 
ferent from that of the general population in 


Table 2. Marital status of suicides, by race and 
sex (in percentages), Philadelphia, 1951-55 


Marital status 

AYliite 

NonAA'hite 

Total 

firoup 

(N = 

742) 

Males 

(N = 
496) 

Fe- 
inales 
(X = 
175) , 

Males 
(N = 
59) 

Fe- 
males 
(N = 
12) 

Single 

20 

17 

27 

25 

20 

Married 

49 

47 

42 

67 

48 

^\ido\\cd . 

16 

22 

3 

8 

16 

Divorced or sep- 






aratod 

14 

13 

27 

0 

14 

Xot stated 

2 

1 

0 

0 

o 
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Philadelphia (1950 census). Comparisons 
were made betAveen the suicides and the general 
population for those betAveen the ages of 25 
and 44 and those 45 years of age and older. 
No comparisons Avere made for the group under 
25 yearn of age because there Avere only 26 sui- 
cides in this age category. 

Among the suicides, there Avas a higher inci- 
dence of single, widoAved, and separated or di- 
vorced persons than in the general population. 
The difference betAveen tlie suicides and the 
general population Avas evident for both men 
and AVomen and for whites and nonwhites in 
the tAVO age groups. Of the Avhite men aged 
25 to 44, 30 lAercent of the suicides Avere single 
compared Avith 20 percent of the general popu- 
lation ; 23 percent of the suicides Avere separated 
or divorced comirared Avith 4 percent of the 
general popuIatioiA. For Avhite women and 
nouAvhite men, the differences between the sui- 
cides and the general population Avere similar. 

For the age gi’oup 45 and over, the differ- 
ences betAveen the suicides and the general 
population AA^ei’e less marked Avith respect to 
single, and separated and divorced persons, but 
Avere in the same direction. As may be ex- 
pected, a larger proportion of people in this 
age categoi’y Avere AvidoAved than in j'ounger 
age groups. For Avhite men and women, but 
not for nonwhite men, the incidence of widoAved 
was greater for the suicides than for the general 
population. 

Nativity and Employment 

Data on nativity indicated that 25 percent 
of the entire group Avas foreign born ; 7 percent 
of tlie nouAvhites and 27 percent of tlie AA-liites. 
This is considerably higher than the 1050 cen- 
sus figures for Philadelphia, Avhich shoAv only 
11 percent foreign born. This difference is 
more apparent than real and is due to the higher 
incidence of older people among the suicides 
than in the general population. lYhen correc- 
tions are made for age, the difference betAveen 
the incidence of foreign born among tlie sui- 
cides and in the general population disaijpears 
(tables). 

Data AA'ith respect to employment, piiA^sical 
and mental health, medical supeiwision, history 
of alcoholism, history of previous attempts or 
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Table 3. Percentage of foreign born amot^g 
white ^ suicides ond in the generaf white pop- 
ulation, by age, Philadelphia, 1951-55 


1 

Age of foreign born 

Suicides 

General 
popula- 
tion - 

65 iuwl over 

44 

i 40 

45-64 

SO 

i 3t 

25-44 

! S 

i 7 

15-24 3 

■ 

i 40 

1 2 


loo few of the noiwMtos oery foreign born to per- 
mit a coraparisoij of them ivifcli the general population. 
^ 1050 eet^sus. 

^ Number of stiieides in age group=2l. 

Tabie 4. Employment status ^ of suicides, by 
race and sex lin percentages), Philadelphia, 
1951-55 


Employment 
status I 

1 

1 

White 

1 Noinviiifc 

Total 

group 

(N« 

623} 

1 

Afales 

(N= 

489} 

1 

1 . . 

II 

ffaies, 
tN = 
59) , 

' ( 
1 

Fe- i 
vwalcs 
(N- 

i 

Emplo 3 'ecl 

■ 'i 

! 35 

1 

[ 30 

' 3i 

I 

' 17 

35 

Unemployed ! 

i 26 

1 25 

1 25 

t 0 

26 

Retired-., j 

' 

' 4 

‘ 3 

0 

12 

Not stated | 

25 

32 , 

41 

S3 

, 

28 


' E-scluding housewives and students. 


threats, and reported causes, are given for the 
total group only. Because of the high iiropor- 
tion of cases in which no infonnatiou was avail- 
able for these factors, it was not possible to 
make valid comparisons by race and sex. 

Twenty-six ijercent of the suicides (table 4) 
wore reported to have been unemployed. In 
half of the unemployed cases, poor physical or 
mental health was given as the reason for mi- 
employment; in only 3 i^ercent of the cases, 
seasonal opportunities for work or poor per- 
formances on the Job were given as reasons, and 
in the balance of the cases the reason v'as not 
stated. 

A breakdown by age groups slmws very little 
variation in the percentage of individuals un- 
employed. The percentages vary from 23 per- 
cent of those in the age group 25-44 yeax-s to 28 
percent of those in the age group 45-64 years. 
Of those in the 65 and older age category, 23 
percent were reported to have been unemployed 


and 3b percent retired. For those below the 
age of 65, the incidence of nnemployment is 
considerably greater than that found in the 
general population of Philadelphia, and even 
this is an undei'estimation since no information 
was available on employment for about 30 per- 
cent of the cases. For those 65 and older, the 
percentage unemployed or retired is about the 
same as in tlie general popidatioi: in this age 
category, but infoianation was lacking in 23 
percent of these cases. 

Physical and Mental Health 

Reports of physical health (table 5) had been 
obtained from a number of diSereiit sources, 
usually from immediate members of the family 
and other relatives, from friends and neigh- 
bors, and occasionally from the family physi- 
cian. Of the entire group 43 percent were re- 
ported to have been in poor health. Good 
health was reported in only 8 percent of the 
cases. In 48 percent of the cases no informa- 
tion was available about health statvis. 

Information varied regarding mental illness 
(table 6). In some cases, the record referred 
to the fact that the deceased had been suffering 
from a nervous or mental condition witliout 
specifying symptoms. In others a nervous or 
mental condition was mentioned, togetlier witli 
specific symptoms indicating disturbance in 
mood, feelings, or behavior. These were pri- 
marily described as depressed states, but also 
as morose, brooding, agitated, upset, worried, 
confused, queer, acting odd, or remote. In 
still othei-s the record made no mention of nerv- 
ous or mental condition but did contain a de- 


Toble 5. Physical health of suicides os reported 
by relatives and friends, byrace and sex Un 
percentogesl, Philadelphia, 1951—55 


Health 

White 

1 Nonwhite 

■ 

Total 
group 
{N- = 
742) 

i 

Jtaies 

496) 

1 

-tfnles 
1 fN = 

[ 59) 

Fe- 

i mains , 

(x= ; 

1 

Good 1 

111— 

Not stated •--) 

' ® ! 

47 

45 

9 1 

SO ( 
S3 

10 

20 

ei 

s / 

25 

07 

8 

43 

48 
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Table 6. Reported mental condition of suicides, 
by race and sex (in percentages), Philadelphia, 
1951-55 



White 

Nonwhite 

Total 

Mental condition 

IMales 
(N = 
496) 

Fe- 

males 

(N= 

175) 

Males 
(N = 
59) 

Fe- 

males 

(N= 

1 12) 

group 

(N= 

742) 

Presumably 

xiormal- 

4 

3 

0 

0 

4 

Nervous or men- 
tal condition 

27 

55 

19 

33 

33 

Mood or behiiv- 
ioral symptoms- 

39 

29 

24 

17 

35 

Not stated 

30 

13 

57 

50 

28 


scription of mood, feelings, or behavior. For 
two-thirds of those suffering from a nervous or 
mental condition, but for only 3 percent of those 
with disturbances of mood and/or behavior, a 
histoiy of nervous or mental condition was also 
reported. 

Of the total group, 10 percent were reported 
to have had a history of alcoholism. This in- 
cidence may be an underestimation since infor- 
mation was not available for 90 percent of the 
cases. iSTevertheless, the incidence of alcohol- 
ism among the suicides is considei'ably greater 
than that found among the general population, 
which has been calculated to be 4 percent by 
the alcoholism unit of Philadelphia General 
Plospital on the basis of the J ellinek formula. 

Receiving Medical Care 

In the case of persons who had been under 
medical care (table 7), the majority of the rec- 
ords gave the name of the physician and usually 
indicated whether tlie suicide had been under 
genei-al medical supervision or under psychiat- 
ric care. When there was any doubt, the name 
of the phj^sician was checked in the county med- 
ical society directory. In the other cases, the 
record merely stated that the deceased had been 
going to a doctor. In these cases it was not 
possible to determine the kind of medical care 
the deceased had received. As would be ex- 
pected, thei-e was a higher proj^ortion under 
medical care (77 percent) among tljose for 
whom poor physical or mental liealth was re- 
ported. 


Of the entire group, 13 percent were reported 
to have threatened suicide and an additional 9 
percent had made one or more attempts. For 
3 percent of the cases both previous attempts 
and threats Avere reported. TAventy-five per- 
cent incidence of either tlireats or attempts is 
pi-obably an underestimation, since three- 
fourtlis of the records had no information on 
this point and in some cases threats were im- 
plied : “said he Avould be better off dead,” “sev- 
eral times had said she wanted to die,” “told 
Avife he had nothing to live for and Avould be 
better off dead.” 

Causes of Suicide 

The reported causes for the suicide, or im- 
iisual circumstances preceding the death, varied 
considerably. The causes, and the percent re- 
porting these causes, are presented in table 8. 

It is interesting to note that, although tAvo- 
fifths of the suicides liad been reported by rela- 
tives and friends to have been in poor physical 
health, it was given as the cause for suicide by 
only 18 percent. A similar discrepancy exists 
for mental disorders. HoAvever, it is possible 
that mental disorders may have been implicit 
in reasons classified under other categories : dis- 
turbed over the death of a relative, depressed, 
or very much upset Avhen the spouse left him. 

Although it is not valid to treat the data sta- 
tistically because no infoi'mation is available in 
nearly half of the cases, the findings suggest 
that age may be a factor in the causes or un- 


Table 7 . Medical care and supervision of sui- 
cides, by race and sex (in percentages), Phil- 
adelphia, 1951—55 



1 

White i 

1 

1 

Nonwhite j 

Total 

Type of care 

Males 
(N = 
4UG) 

Fe- 

males 

(N= 

175) 

Males 

(N= 

59) 

1 

Fe- 

males 

(N= 

12) 

group 
(N = 
742) 

Medical 

29 

41 

8 

8 

30 

Psycluatric _j 

5 

9 

0 

8 

6 

Type not specified. 

None. 1 

Not stated j 

whether under 

14 

6 

22 

7 

19 

7 

25 

17 

10 

0 

care 

4G 

21 

G6 j 

42 

41 


551 


Voi. 73, No. 6, June 1958 



Table 8, Reported causes or unusual circum- 
stances in suicides, Philadelphia, 1951-55 


CuUBCS 

1 

- . _l 

E-vamplo 

Per- 
cent 
of 
sui- 
cides * 

Physical illne.ss._ 

OhrOTiio 

18 

12 

8 

Mental disorders 

Dopros.sinn . 

Death or illness of rein- 

Spouse died I 

tives. 

Financial and job diffi- 

j Laid olT from job.. 

7 

ciiities. 


Disturbed family relation- 

Wife left him 

5 

ships. 


i 

Police or court action 

: Awaiting trial 

1 -i 

Violence including threats. 

Murdered wife 

4 

Changed environnjent 

Immigrated to 

2 

Uiihappy love .affair 

city. 

Jilted bv girl 

1 

MiseeJianeoiiS-- 1 

(thud. 

Sir{ci(I(‘ pnrt 

I 

JCone stated.. 


14 




' In about 5 percent of the suicides, more titan one 
reason was given. 


iisuiil circumstances precediivg the suicide. For 
those -15 years and older physical illness was 
reported as tlie cause in 25 percent of tlie cases 
compared with 3 percent for those under 45; 
while mental illness was mentioned as tljc cause 
in 9 percent of those 45 and older compared 
with 19 percent of those under 45. Disturbed 
family relationships were given as tlie cause 
for 13 percent of those under 45 compared with 
2 percent of those 45 and older. Violence also 
seemed to be operating more in tlie yovmgev 
group {10 percent compared with 2 percent of 
those 45 and older). 

Method of Suicide 

' The method of suicide most frequently used 
was hanging, usually by rope (table 9). Fire- 
ams was second, and poison was third. Poi- 
sons included household drugs and cliemicals 
such as barbiturates, aspirin, and morphine, and 
lye, ammonia, phenol, turpentine, and arsenic. 

There was a significant sex difference witli 
respect to the methods employed. Women were 
more likely to use poison and gas and less likely 
to use fireaiTOS than men. Jfo significant race 
differences were found in method of suicide but 
aoe was a factor for men. Forty-two percent 


of the men aged 45 and older used hanging 
compared with 33 percent of those under 45; 
while 22 percent of those under 45 used poison 
and gas compared with 13 percent over 45, 

Place of Suicide 

Ihe majority of tlie suicides took place in 
the home of the deceased (table 10). Twenty 
percent occurred on the street and in other pub- 
lic places. Women were more likely to commit 
suicide iu their own homes and less likely to 
do so on tlie street and other public places. Of 
those suicides that occurred in the home, tlie 
bedroom and cellar were the preferred places. 
Each of these was chosen in about one-third of 
the cases. Tlie Icitclien and bathroom were each 
used by about 10 percent of the cases. 

Twenty-four percent of the entire group left 
one or nrore suicide notes. A comparison of 
those who left notes with those who did pot 
shows no significant differences with respect to 
sex, age, race, or marital status. 

There was a significant difference, liowever, 
in regard to the method of suicide. Poison was 
used by IS percent of those who left notes, bui 
by S percent of those who did not leave notes 
Firearms were used by 29 percent of those whc 
left notes, but by 19 percent of those wdio did 
not. By contrast, hanging was the method 
used by 40 percent of those who did not leave 
notes, but by 31 percent of those who did. 

Ko relationship was found between suicide 


Table 9. Method of suicide, by race and sex (in 
percentages!, Philadelphia, 1951-55 



White 

Xonwhite 

Total 

Method 

Mates 
(N = 
496) 

Fe- 

males 

(N- 

175) 

Males 

(N = 

59) 

Fe- 

males 

(N= 

12) 

group 

(X= 

742) 


41 

34 

1 27 

1 33 

I 38 

Firearms 

Jumping 

Cutting or pierc- 

26 

8 

6 

8 

14 

2 

22 j 
14 

3 

1 25 
17 

8 

17 

1 2i 

10 

0 

21 


7 


9 

Gas, carbon man- 

9 

14 

10 
u , 
0 

0 

0 

0 

10 

Drowning 

Other 

2 

2 

3 

3 

2 
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Table 10. Place of suicide, by race and sex (in 
percentages), Philadelphia, 1951-55 


Place 

White 

Non white 

Total 

group 

(N= 

712) 

Males 
(N = 
496) 

Fe- 

males 

(N= 

175) 

M.ales 
(N = 

1 59) 

Fe- 

males 

(N= 

12) 

1 

Home 

66 

80 

51 

83 

68 

Business 

5 

1 

2 

0 

1 

Hospital 

5 

5 

2 

0 

1 

Relative’s house-- 

2 

2 

3 

0 


Prison- 

2 

0 

7 

0 

2 

Other 

21 

12 

36 

17 

20 

Not stated 

0 

1 

0 

0 

(') 


' Less than 0.5 percent. 


.and d.ay of the tveek, month of tlie ye<ar, clay of 
the lunar month, or season of the year. Cer- 
tain times of the day are preferred to others, 
but the findings should be interpreted with con- 
siderable caution since information was avail- 
able for only 38 percent of the cases. Of these, 
one-fifth occurred between 9 a. m. and 12 noon, 
one-sixth between noon and 3 p. m., and an- 
other one-sixth between 6 a. m. and 9 a. m. 
Only one-tenth occurred between midniglit and 
6 in the morning. 

Discussion 

Tliis study, like other epidemiological studies 
of suicide, is limited because of the inadequacies 
of medicolegal records. Coroners, of necessity, 
gatlier infoi’mation to establish tlie cause of 
death rather than to understand the suicide. If 
more significant insights and knowledge about 
suicide are to be developed, systematic infor- 
mation needs to be gathered at the time of 
death. Such informatioir about the suicide 
should include his developmental background, 
extent of education, stability of employment, 
income, liealth, history of previous psychiatric 
hospitalization including diagnosis of mental 
disorder, interpersonal relationships, pattern of 
adjustment, temperament, interests, stress situa- 
tions, and wliatever other factoi-s that m.ay be 
deemed important. Such information should 


be obtained not onty from members of the fam- 
ily, relatives, and friends but also from more 
objective collateral sources, such as the family 
doctor and employer, and through search of 
court, hospital, and social agency records. 

The imjjortant finding of this study was that 
the majority of the suicides had been under 
medical supervision prior to their deatli, 
usually by the family doctor. This suggests 
that the family doctor is in a key position to 
recognize psychiatric problems in his patients 
at the earliest possible time and to refer them to 
appropriate psychiatric resources for special 
care and treatment. It would be helpful if 
material on the problem of suicide, with em- 
phasis on methods of detecting individuals with 
suicidal tendencies, were introduced in tlie 
medical school curriculum. 
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Duiations of Illness Among Personnel 

of the Air Force 


HENRIK M. C. LUYKX, D.Sc., and BETTY L MURRAY, B.A. 


M ilitary medical I’ecords maintained for 
the care of the patient are a unique soiu'ce 
of data relative to durations of illness. In the 
Armed Forces, excusal from duty because of 
illness and subsequent return to duty require 
the approval of a physician and the prepara- 
tion of a medical I'ecord. Each record shows 
the diagnosis made by the phj'sician and the 
total time lost from duty, whether the pemon 
was treated in a Iiospital or in an infirmary, 
and whetlier lie was in quarters or on sick leave. 
These data, therefore, are more e.Ktensive than 
those in which only tlie hospital phase of an 
illness is recorded, and at the same time they 
are more reliable than those in which an in- 
dividual reports his own illness. 

A medical record is pi’epared for eacJi ad- 
mission, which constitutes enrolling as a pa- 
tient, a militai’y person whose treatment re- 
quires that he be excused from duty beyond 
midnight of the day on whicli he reported for 
treatment. The day of admission is a day of 
illness; the day of discharge is a day of duty. 
By definition, therefore, a minimum of 1 clay is 
counted for each admission. Convalescent 
leave is included in time lost for those patients 
who must return from such leave for further 
care and treatment. Convalescent leave 
granted patients who will return to duty upon 
expiration of such leave is not included. 

The duration of illness, for purposes of this 


The authors are ivitk the Biometrics Division of the 
Office of the Surgeon General of the Air Force, 
where Dr. Luykx is chief of the Division and Miss 
Murray, analytical statistician. 


discussion, refers to total time in an excused- 
frora-duty status during one continuous episode 
of illness. Included in this study are only 
those cases returned to duty in 1954, regardless 
of when admitted. Excluded are fatal eases 
and those terminated by separation from the 
service for physical disability. (Eeturn to 
duty is effected for 9S percent of the patieiits 
admitted.) 

Table 1 sliows selected measni'es related to 
the distribution of days lost by 24, SOS cases of 
illness. The mean duration per illness was 12 
days. This measure is, of course, influenced by 
the prolonged duration of relatively few cases. 
The fact that 75 percent of the cases retiinied 
to duty within 10 days (conversely, 25 percent 
remained 10 days or longer) shows that most 
Air Force illnesses are of a very short dura- 
tion. TJiis is to be expected since illnesses of a 
clironic or prolonged nature are likely to result 
in disability separation, infrequent in the Air 
Force population, and not included in this 
study. 

Illnesses of a minor nature may be recorded 
as exciised-from-dutj' cases for some inilitaiy 
persons because domiciliary care (provision of 
meals in barracks) is normally not available. 
Also, the same individual may be included more 
tlian once eitlier for separate initial occurrences 
of a given condition or for a recurrent attack 
of the same condition. A balancing factor, 
however, is that short-term illnesses treated on 
an outpatient basis are not included in tJiis 
study. 

Time lost because of a given condition can 
be discussed adequately only when that condi- 
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tion is reported as the sole cause of admission. 
A single diagnosis is rendered for most illnesses 
(90 percent) reported among Air Force per- 
sonnel. Durations of illnesses for multiple 
diagnosis cases are difficult to interpret because 
of the different accompanying diagnosis which 
may or may not prolong the time assigned to 
the primary cause of ilhiess. Consequently, 
consideration is focused here on those cases in 


which only one diagnosis was reported and 
wliich occurred in large enough numbers for 
meaningful analysis. 

Table 2 and figures 1 through 14 pertain to 
single diagnosis illnesses wliich resulted in re- 
turn. to duty in 1954. In comparing the shapes 
of these distributions, it should be observed that 
two different scales have been used along the 
abscissa — a 1-day interval or a 10-day interval, 


Table 1. Duration of illness among patients returned to duty, U. S. Air Force, 1954 


Cases 

Number 

of 

illnesses * 

Mean 

days 

lost 

Range of 
reliability 
of mean 
days lost " 

i 

Day after admission on which 
specified percentage of cases 
remained 

50 per- 
cent " 

25 per- 
cent 

10 per- 
1 cent 

Total - 

24, 508 

12. 0 

11. 7-12. 3 

5th 

10th 

25th 


22, 018 
2,490 

10. 2 
28. 2 

9. 9-10. 4 
26. 0-30. 5 

5th 

Ilth 

9th 

28th 

21st 

65th 




1 In a random 10 percent sample of Air Force personnel. 
“ ±2 standard errors. 

3 Median day. 


Table 2. Duration of illness for specified diagnostic conditions, patients returned to duty, U. S. 

Air Force, 1954" 


Diagnosis 


Common cold (47000) 

Streptococcal sore throat (051) 

Anxiety reaction (310) 

Tonsillitis, chroma, with tonsillectomy 

or .adenoidectomy (51013) 

Fracture of radius or ulna or both (813), 
Appendicitis, acute, uncomplicated 

(55000) 

Mumps (089) 

Pneumonia, primary atypical (49200) 

Hernia, inguinal, indirect (56001) 

Arthritis, all forms (720-725) 

Fracture of tibia or fibula or both (823).. 

Pilonidal cyst (221) 

Ulcer of duodenum (not perforated) 

( 54100 ) : 

Infectious hepatitis (092) 


'J umber of 
oases in 

0 percent 
sample 

Mean 
number of 
days lost 

Range of 
reliability 
of mean 
days lost" 

Day after admission on which 
the specified percentage of cases 
remained 

50 percent" 

25 percent 


1, 553 

3.5 


3d 

5th 

6th 

543 

5. 3 


5th 

6th 

7th 

149 

11. 5 

8. 1-14. 9 

5th 

9th 

25th 

224 

7. 6 

7. 1-8. 2 

7th 

9th 

12th 

47 

21. 7 

7. 6-35. 8 

8th 

21st 

53d 

323 

11. 6 

10. 9-12. 3 

9th 

14th 

20th 

142 

11. 2 

10. 4-12. 1 

10th 

14th 

17th 

235 

13. 4 

12. 0-14. 9 

10th 

17th 

24th 

199 

14. 9 

13. 7-16. 2 

13th 

19th 

26th 

103 

28. 5 

20. 9-36. 0 

13th 

35th 

84th 

78 

43. 3 

29. 1-57. 6 

13th 

59th 

152d 

320 

18. 9 

16. 8-21. 0 

14th 

24th 

36th 

210 

26. 2 

22. 7-29. 7 

20th 

30th 

55th 

IGO 

52. 0 

47. 2-5a 9 

49th 

68th 

S7th 


' Data are based on a random 10 percent sample of Air Force military personnel 
" MedDu*d”^°'^*^ ^ chance in 20 that the true average lies outside this range (±2 standard errors). 

Source: DD Form 481; DA Form 8-24; NAVMED-F Card. 
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Durations of illness among Air Force personnel 
in 1954 showing, of those who subsequently 
returned to duty, the percent of patients re- 
maining on specified day after admission. 


V O Appendicitis 

|\ Atiile, luKomplualeJ 


O Common Cold 




3 ® 9 12 is 18 21 5i 27 S 5 » 

Days oftsr oinbbn 


0 Streptococcal Sore Tliroof 


5 S S U IS II ,2t 
Doys sibr aimisiioa 


© Mumps 



3 5 3 }2 1$ » 2} 

Days oher 


O Pneumonio 

\ Pnmofy A^ypiwi 




Ooyj elur aJinhsm 


Doys ofter odtniuioa 


0 Chronic Tonsillitis 

Wtlh lOTJiilettemy oni/or edeticidedomy 


O Hernio 

\ (noytnol, hdirert 


12 15 18 21 24 27 JO JJ Jfi 

Ooys offer odmissioa 


12 IS IB 21 24 27 

Day; offer o^missioo 


fox' coxiTeniexxce iix pi'esentatioix. The selected 
diagixostic conditions have been ax'rayed in 
tabie 2 in ordex* of magnitude of median dura- 
tion; tlie gi’aplxs, liovrex^er, liax-e been grouped 
according to the scale of tlie abscissa, for easier 
compax’ison. 

The mean duration, eren though influenced 
by extreme rvalues, has its use as a descx-iptive 
pax’ametex’. Fox’ example, to compxite total days 
lost or accumulated patient loads, for a given 
diagnosis ox' fox' a gx'oup of conditions, their 
mean dxirations ixxnst he knoTrn, On the other 


hand, percentiles oftezx px-ovide ixiore xneaniisg- 
fni measures of a clisti’ibution of durations. 
The most commonly used percentile in vital sta- 
tistics is the median (oO percent mark). This 
measure indicates the “middle” duration value. 
Furthermore, position of tin’s xneasure m rela- 
tion to the mean indicates the direction of skew- 
ness in an asymmetrical frequency distribution. 
Frequency distributions according to clays lost 
are not plotted here. The graphs shown are 
inx’ei'se cumulative distributions, tiius consti- 
tuting “cases i'emaining” curves. 
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Percent of cJmissim remstoj Petctni of orfmrisioni remoinins 






j\Iost of tlie distributions of the illnesses in 
this study are highly skewed to the right (or 
even J-shaped) . In all instances the mean dura- 
tion is greater than the median duration. Al- 
though anjr point or points on the percentile 
scide may be selected for the purpose at hand, 
the 25 percent and 10 percent marks have been 
chosen as additional informative measures be- 
cause of common usage. They represent the 
number of days of illness elapsed before 75 per- 
cent and 90 percent of the cases, respectively, 
were returned to duty. 
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Durations of illness among Air Force personnel 
in 1954 showing, of those who subsequently 
returned to duty, the percent of patients re- 
maining on specified day after admission. 





Table 2 and the Id cliarts show, for each 
diagnosis, the number of illnesses observed, the 
mean duration, and the proportion of admis- 
sions remaining, by days after admission, with 
notation of the three percentile 23 oints men- 
tioned. Any jjoint on a particular curve indi- 
cates the elapsed days of illness (bottom scale) 
before a given proportion of the cases was re- 
turned to duty (complement of the scale at the 
left) . Also, the range of days lost may gener- 
ally be read directly from the horizontal scale, 
and, in addition, the modal day of discharge 
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(the diw'afcioiJ most frequently ejicounterecl) is 
at the point slioxring the steepest dvop of the 
curve. 

Noting, for specific illnesses, the difference 
between the mean and the median gives a meas- 
ure of the skewness of the distribution. Siirce 
skewness is almost invariably to Use right, the 
greatest asymmetry occurs for those illnesses 
having some mmsmlly pr-olonged cases. The 
reason for such skewness is the same as that for 
a greater range in the distribution, namely that 
certain diagnostic entities include a large vari- 
ety of cases with hetevogeneaas characteristics, 
as opposed to other diagnoses which include a 
more homogeneous group of cases. The latter 
show a smaller range of durations and at the 
same time greater symmetry in f lie distribution. 

For example, cases of acute uncomplicated 
appendicitis (fig. 4) of longer than 20 days' 


duration were largely accounted for by pei’soas 
discharged from the hospital who were required 
to return there at the end of convalescent leave. 
The type of operation or surgical procednre 
(not tabulated from these records) in treatment 
of pilonidal cysts (fig. 19) and duodenal ulcers 
(fig, 13) has a direct bearing on the duration 
of illness. The nature of a fracture (figs, 9 and 
11) strongly affects the duration; in one case, a 
compound, comminuted fracture of tlie radius 
and ulna with ner-ve involvement lost 318 days. 
Other diseases such as the common cold (fig. 1) 
and streptococcal sore throat (fig. 2), showing 
a smaller spread of the distribution of dura- 
tions and concurrent symmetry, suggest a 
greater homogeneity of characteristics. The 
means and medians here have approximately 
tlio same value. 


CDC Laboratory Refresher Training Courses 

Refreslier training in laboratory methods of diagnoses will be offered at the Com- 
municable Disease Centei’, Chamblee, Ga., dm-ing the period September 1958 through 
April 1969. Two courses in the following schedule will he presented in two parts, 
and three will be repeated. 


Parasitic diseases ; 

Part 1. Intestinal parasites. Sept. lo-Oct. 10. 
Part 2. Blood parasites. Oct. 13-31. 

Rabies. Oct. C,-10; Jan. 12-10. 

Viral and rickettsial diseases. Oct. 13-24; 31ar. 
9 ~ 20 . 

Tubercuiosis. Oct. 20-31 ; Jan, 20-Feb. G. 
Medical mycology ; Cutaneous, subcutaneous, and 
ss'stemic fungi. Jan. 5-30. 

Study of pulmonary mycoses. Peb. 0-20. 
Veterinary inyeotogy. Mav.2-<>. 

Bacterial diseases : 

Part 1. General bactei-iology. Mar. 2-13. 

Part 2. General bacteriology. Mar, 10-27, 
Serologic methods in microbiology. 3Iar. 16- 
Api-. 8, 


Bacterial djse.-jses; Euterie bacteriology. Mar. 
30-Apr. 10. 

Courses in the following will be offered by special 
appointment only : 

laboratory methods in the diagnosis of ma- 
laria. 

Special training in virus tccbaicfues. 

Typing of Corynchacterlum diphtheriae. 

Special problems in enteric bacteriology. 

Phage typing of Solwioacife typhosa. 

Laboratory metbods in the diagnosis of lepto- 
spirosis. 

Serologic differentiation of streptococci. 

Bacteriophage typing of staphylococci. 


Information and application forms should be requested 
Branch, Communicable Disease Center, Public Health Service, P. O. Box , 

Chamblee, Ga. 
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STUDENT TRAINING AND EXTERN PROGRAM 

WILLIAM L. ROSS, M.D. 


D uring the 1957 smnmei- mouths, 120 
students from 67 approved professional 
schools of medicine, dentistry, engineermg, and 
science spent their vacations as Public Health 
Service Reserve Officers on active duty under 
the Commissioned Officer Student Training and 
Extern Program, a career development pro- 
gram kirovn as COSTEP. 

COSTEP offers second-year and third-year 
medical, dental, and engineering students, 
and science students at the graduate level, on- 
the-job training in Public Health Service as- 
signments commensurate ■with their education. 
These young men and ■women are thus able to 
further their professional knowledge and gain 
experience while earning a salary dui’ing breaks 
in the academic year. 

A program must have a purpose, and 
COSTEP has four: 

1. To interest promising students in careers 
in the Public Health Service. 

2. To assist students in furthering their pro- 
fessional knowledge while earning a salary. 

3. To give students an opportunity to learn 
about the fmictions of governmental health 
agencies at the National, State, and local levels. 

4. To provide the Service with competent per- 
sonnel during vacation periods. 

Last summer’s group of 120 students was the 
largest in the training jirogram’s brief history 
and the first group to participate in the program 
since it went on a 12-month schedule. The Serv- 
ice has been employing students during the sum- 
mer mouths since 191S, when 49 medical 
students were appointed Reserve Officers in the 


Service’s Commissioned Corps and called to ac- 
tive duty during school vacations. The com- 
missions were terminated, however, when the 
students returned to school in the fall. This 
procedure was repeated in 1949 and 1950. 

During the 1951-54 period, deirtal, engineer- 
ing, and gi'aduate science students, in addition 
to medical students, were employed during the 
summer months under the civil service system. 
In 1955, students accepted for the Summer Stu- 
dent Program — as it was then known — were ap- 
pointed to the Commissioned Reserve (the 
inactive duty reserve component of the Com- 
missioned Corps) and called to active duty 
when the spring semester ended. 

Last year, the program was officially desig- 
nated as COSTEP, and on July 1, 1957, went on 
a 12-month basis. This permits students attend- 
ing schools on the quarter system, with vacations 
at times other than the summer months, to re- 
ceive Service assignments during their free 
periods. As an added inducement, students still 
in school who have satisfactorily completed a 
COSTEP assignment are eligible to apply for 
reassignment the following year. 

Assignments 

Research assignments under COSTEP are 
available at the National Institutes of Health in 
Bethesda, ild., the Communicable Disease Cen- 
ter in Atlanta, Ga., the Sanitarj^ Engineering 
Center in Cincinnati, Ohio, or in Public Health 

Dr. Koss is chief. Recruitment Branch, Division of 
Personnel, Public Health Service. 
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Service field activities eisevliere in the country. 

Clinical assignments are available in several 
of the Service’s 16 general and specialty hos- 
pitals and man}' of its 55 hospitals maintained 
for American Indians and Alaska natives. 

Students interested in i>reventive medicine 
may be assigned to a wide vai'iety of public 
health programs in many parts of the country. 
They participate in comimmicable disease con- 
trol, sanitary engineering activities, general 
epidemiology, accident prevention, air pollu- 
tion control, chronic disease control, occupa- 
tional health programs, tuberculosis control, 
venereal disease control, and other related 
activities. 

Second-year students, as a rule, ai-e assigned 
to research activities. Third-j'ear medical and 
dental stiulents ai'e nsiially given preference for 
clinical clerkships or preventive medicine as- 
signments, but are not excluded from research 
work. Assignments to clinical clerkships in 
Alaska are given only to students who are able 
to serve at least 90 days on active duty. 

By categoz-y, assignznents are generally as 
follows ; 

Medical students are assigned to the Service's 
general and specialty hospitals (up to 1,250- 
bed capacity) and to its Izidiazi hospitals 
m the United States and Alaska. They may 
engage in employee liealth pi-ogz-anzs oi- become 
reseai'ch assistants in pi'eventive medicine ac- 
thnties. Some are assigned to mejztal liealth 
studies, and others become research assistants 
in pharmacology, biochemisti'j’, psychology, 
metabolic studies, neuropsychology, neuro- 
chemistry, and related fields of medical-bio- 
logical research. 

Dental students perform essential duties as 
research assistants in genetics, biochemistiy, 
and bacteriolog}'. Tlzey serve in the dental 
clinics of the Service's general and specialty 
hospitals and Indian hospitals. They assist 
regional dental consultants, work on fluoride 
analysis, and do field X-ray work. 

Engineering students are employed in water 
pollution control programs, radiological liealtli 
research, and field engineering for nater and 
sewei’age facilities on Izzdian lesei vatiozzs. 
EncinMring students also woi-k on field siu’vey 
teams aird assist in plannmg azzd engineering 
construction, and in air-conclitioznng design, 
construction, and maintenance. Assigmnents 


are also made in inseetborne and rocleiitborne 
disease control activities. 

Science students are offered a variety of as- 
signments. Tliese include cell production and 
tissue culture, chemistry laboratory work, med- 
ical entomology, rabies or psittacosis studies, 
biological control of mosquitoes, animal psy- 
chology', sociology and antliropology, psychi- 
atric aide assistants, social psychology aides, 
and mental liealth surveys. 

Last summer, one medical student served as 
assistant to the anesthesiologists in the Clinical 
Center, Xational Institutes of Health. Five 
medical and four dental students took medical 
histories, performed physical examinations, 
and conducted hematological studies among 
5,000 inhabitants of an in-married population 
group in an intensive genetic field study of the 
prevalence of hei*eclit"ary disease. A science 
student interested in immunology received in- 
struction in tlze testing of diagnostic reagents 
and blood-banking px’ocedures. A psychology 
student participated in studies of the treat- 
ment of children with primary behavioral 
disturbances. 

One of the engineering students reviewed 
construction plans of oceangoing vessels to de- 
termine if they conformed to Public Health 
Service sanitation standards for water supply 
and distribution, food preparation, storage, 
and serving areas, and ratpi-oofing. Other en- 
gineering students assisted Service engineers in 
survey work for water and sewerage improve- 
ments on an Indian i-eservation in the 
southwest. 

Requirements and Remuneration 

To be eligible for the Commissioned Officer 
Student Ti'aining and Extern Progi'am, a stu- 
dent must : 

1. Be a United States citizen. 

2. Be physically qualified for appointment 
as a Public Health Service Eesezwe Officer. 

3. Have completed at least 2 years of ap- 
proved professional schooling by the end of the 
current academic year or, in the case of science 
students, be at the graduate school level. 

4. Submit official tnmscz-ipts covering under- 
graduate study. 

5. Be recommended by' a dean or department; 
he:id, 

PuUlc Hejlllj Itepurls 
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Denial student (left) watches trial of a new drill on a hamster at the National Institute 

of Dental Research. 


Students who aie commissioned in the Public 
Health Service and called to active duty under 
COSTEP receive the pay and allowances of a 
junior assistant sanitarian, the Service officer 
grade equivalent to Army 2d lieutenant and 
Na\^' ensign. In addition, they are reunbursed 
for travel from the points at which they re- 
ceive their calls to active duty to their assign- 
ments, and back to the points of origin. The 
monthly pay and allowances for a junior as- 
sistant sanitarian witli less than 2 years cumu- 
lative service are : 

With Without 
dcvcnil- depend- 
ents enis 

Base pay •5222 30 !5222. 30 

Quarters 85 50 OS -10 

Subsistence 47 SS 17. S8 

Total §355 GS ?33S 5S 


The Federal income tax, computed on base 
pay only, is witlilield from each month’s pay. 
Previous active and inactive duty with the 
Armed Forces, the Public Health Service, or 
the Coast Guard is counted toward longevity 
for pay purposes. 

Students selected for COSTEP aie appointed 
to the Commissioned Eeserve and called to ac- 
tive duty for 60 to 90 days. Although leave 
is accumulated during the tour of duty, 
COSTEP students aie not granted leave ex- 
cept for emergencies. At the end of the duty 
period, however, they aie paid a lump sum for 
all accmnulated leave. 

After COSTEP 

Students who perform satisfactorily may re- 
main in the Commissioned Reserve pending 
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completion of professional education. Medical 
students retain their inactive duty status until 
they eitliev apply for and are selected for Pub- 
lic Ileal til Service internships or until they 
complete their intezn training outside the Serv- 
ice, Those interning outside the Service, who 
have military obligsrtions, are called to active 
duty at the completion of their internships or 
their coimnlssions are terminated. 

Dental students, at the completion of their 
professional education, may apply for either a 
Service deirtal internship or active duty as a 
stail’ dental officer. 

Draft-eligible students Avho have satisfac- 
torily completed COSTEP assignments may 
retain their reserve commissions until they re- 
ceive their appi-opviatc medical, dental, engi- 
neering, or science degrees. Once the degreo is 
earned", the student's coimnission is terminated 
unless he a}>p\ie5 for and receives an active 
duty assignment in tlie I’ltblic Health Service 
in order to fulfill Selective Sernce obligations. 
Engineer and science students who have satis- 
factorily completed a COSTEP assignment, 
and are still in seliool, are eligible to apply 
again for employment under the program. 

Because tlie Commissioned Corps is one of 
the uniformed services of our countiy, the serv- 
ing of specified mnoiuits of time (up to 2 3'eai's) 
in the Corps satisfies military obligations un- 
der the Dnirez'sal Military Training and Serv- 
ice Act. Service under COSTEP or as a Pub- 
lic Health Service inferu, however, is not 
counted toward the satisfaction of military 
obligations. 


Applications and Reserve Commissions 

Students interested in COSTEP a&signments 
during the summer months must submit their 
appliSttions each year before Eebrnary I to the 
Suro-eon General, V. S. Public Health Service 
/pr lYashington 25, P. C. Applications for 
isfemnent at other tiroes of the year must be 
Submitted at feast 120 days beforelmm . 

It is not necessary for medical students to 
anulv for COSTEP assignments m order to re- 
S itppointment to the Comimsmoned Ee- 
Medical students interested m mteru- 


shipa, active duty to fulfill Selective Service 
obligations, or careers in the Public Health 
Sendee may apply for appointment to the 
Commissioned Keserve any time after complet- 
ing thair Host year of medical school. Dental, 
engineering, and science sstudents, however, can 
receive reserve appointments only through 
COSTEP. Medical or dental students who 
have satisfactorily completed a Public Health 
Service internship are continued on active duty 
unless they request termination of their com- 
missions, The Service imposes no mandatory 
period of duty upon its Commissioned Keserre 
officers. 


COSTEP Survey ' 

A survey of students who were employed un- 
der COSTEP during the summer months of 
1957 disclosed that they found their assipi- 
jnents interesting and professionally le* 
Ei^’lity-si.v percent indicated that they planned 
to apply for active duty in the Coimmssioned 
Corps after graduation. More than half of he 
group of 120— nearly all of whom are ehgmle 
W participation in 105S — are planning to ap- 
ply again for COSTEP assignments. Most ot 
the group felt that their assignments provided 
professional experience that would e i® p 
in school. Fifty-nine percent reported^ that 
they found their work “very interesting a« 
71 percent found their professional education 
useful in tlmir COSTEP assignments. 

Features that many students named as . 
vantages of the pvogr.am were inofessionai ex- 
perience; working with congenial ^ 

portunitv to learn new developments and exer 
dse initiative; the ability, helpfulness, and m 
terest of supervisors; and the opportunity 
work with patients. . , ^ 

men asked what special efforts J 

to aid in their profession.al 
students mentioned the opportunity to . 
hospital rounds outside their departments, 0 - 
sidi reading and reporting to a group, atte d- 
tg Shear and pathology^ 
nm-s time for literature research, and the 
awaiiabiiity of experienced professional pe 
aonnel to answer questions mid discus. 
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Coxsackie virus group B, type 5, widely distributed in the midivest 
during the summer of 1956, was highly prevalent in Iowa, with lower 
frequencies observed in Kansas, Missouri, and Nebraska. Concur- 
rently in Iowa, the incidence of poliovirus infection was found to be 
extremely low. 


Infections With Coxsackie Virus B5 
in Six Midwestern States 

TOM D. Y. CHIN, M.D., JOHN C. GREENE, D.M.D., and HERBERT A. WENNER, M.D. 


T he recognized viral agents respon- 
sible for tlie syndrome defined as benign 
aseptic meningitis include mumps, ECHO (en- 
teric cytopathogenic human' orphan), Cox- 
saclrie, poliomyelitis, and the arthropod-bonre 
encephalitis viruses. Observations made dur- 
ing the summer and autumn months of 1956 in- 
dicated an unusually high incidence of cases of 
aseptic meningitis in certain midwestern com- 
munities. Fecal specimens submitted for poli- 
omyelitis surveillance studies yielded a large 
number of isolates identified as Coxsackie virus, 
typeB5. 

The evidence that the B5 virus was etiologi- 
cally related to many of the cases observed was 
reinforced by a singular study of a localized out- 
break of aseptic meningitis caused by Cox- 
sackie B5 virus in Cerro Gordo County, Iowa, 
during the same summer {1 ) . The present re- 
port siunmarizes our experiences encountered 
with this virus with particular reference to dif- 
ferences in the distribution in the six mid- 
western States. 

Materials and Methods 

During the summer and a\ituinii months of 
1956, fecal specimens obtained from 691 in- 
dividuals were studied in connection with the 
poliomyelitis surveillance program. Of this 


mmiber, 365 were obtained from patients be- 
lieved to have poliomyelitis ; the remaining 329 
specimens were collected from patients and 
family contacts during an investigation of an 
outbreak of aseptic meningitis. These speci- 
mens were from residents in the midwestern 
States of Arkansas, Iowa, Kansas, Missouri, 
Nebraska, and Oklahoma. In addition to the 
694 fecal samples studied in the virus laboratory 
at the University of Kansas, the distribution 
study included 664 individual specunens also 
obtained from poliomyelitis patients, bringing 
the total of fecal samples to 1,358. The 664 
specimens were studied in the State health de- 
partment laboratories in Kansas and Missouri 
and in the virus laboratory of the University of 
Nebraska College of Medicine, results of isola- 
tions in these laboratories having been supplied 
l>y Dr. Charles A. Hunter, liana 0. Adams, and 
Helen W. Reihart. 


Dr. Chin is assistant chief of the Kansas City Field 
Station, Communicable Disease Center, Public 
Health Service, where Dr. Greene serves as dental 
surgeon on temporary duty. Dr. Wenner is research 
professor of pediatrics at the University of Kansas 
Medical Center, Kansas City, Kans. Assisting in 
the study were Clifton R. Gravelle of the Kansas City 
Field Station and Vernon E. Scholes of the Uni- 
versity of Kansas Medical Center. 
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completion of professional education. Medical 
students retain their inactive duty status until 
they either apply for and are selected for Pub- 
lic Health Service internsliips or until they 
complete their intern training outside the Serv- 
ice. Those interning outside the Service, who 
have military obligations, are called to active 
duty at the completion of their internships or 
their commissions are terminated. 

Dental students, at tlie completion of their 
professional education, may apply for either a 
Service dental internship or active duty as a 
staff dental officer. 

Draft-eligible students who have satisfac- 
torily completed COSTEP assignments may 
retain their reserve commissions until they re- 
ceive tlieir appropriate medical, dental, engi- 
neering, or science degrees. Once the degree is 
earned, the student's commission is terminated 
unless he applies for and receives an active 
duty assignment in tlio Public Health Service 
iji oi'der to fulfill Selecti\’’o Service obligations. 
Engineer and science students who have satis- 
factorily completed a COSTEP assignment, 
and are still in school, are eligible to apply 
again for employment under the progj-am. 

Because the Commissioned Corps is one of 
the uniformed services of our country, the serv- 
ing of specified amounts of time ( up to 2 years) 
in the Corps satisfies military obligations un- 
der tlie Universal Militaij Training and Serv- 
ice Act. Service imder COSTEP or as a Pub- 
lic Health Service intern, however, is not 
counted toward the satisfaction of militaiy 
obligations. 

Applications and Reserve Commissions 

Students interested in COSTEP assignments 
during the siunmer months must submit their 
applications each year before February 1 to the 
Surgeon General, U. S. Public Health Service 
(P), Washington 25, D. C. Applications for 
assignment at other times of the year must be 
submitted at least 120 clays beforeliand. 

It is not necessary for medical students to 
apply for COSTEP assignments in order to re- 
ceive appointment to the Commissioned Ee- 
serve. Medical students interested in intern- 


ship, active duty to fulfill Selective Service 
obliptions, or careers in the Public Health 
Service may apply for appointment to the 
Commissioned Eeserve any time after complet- 
ing tlieir first year of medical school. Dental, 
engiiieeriiig, and science students, however, can 
receive reserve appointments only tlirough 
COSTEP. Medical or dental students wlio 
have satisfactorily completed a Public Healtli 
Service internship are continued on active duty 
unless they request termination of their com- 
missions. The Service imposes no mandatory 
period of duty upon its Commissioned Keserve 
officers. 

COSTEP Survey ' 

A survey of students wdio were employed un- 
der COSTEP during the summer months of 
1057 disclosed tliat tliey found their assign- 
ments interesting and jjrofessionallj'' valuable. 
Eighty-six percent indicated tliat they planned 
to apply for active duty in the Commissioned 
Coi'ps after graduation. More than half of the 
group of 120 — nearly all of whom are eligible 
for participation in 1058 — are planning to ap- 
ply again for COSTEP assignments. Most of 
the group felt tliat their assignments provided 
professional experience that would be helpful 
in school. Fifty-nine percent reported that 
they found their work “very interesting” and 
71 percent found their professional education 
useful in their COSTEP assignments. 

Features tliat many students named as ad- 
vantages of the program were professional ex- 
perience; working witli congenial people; op- 
portunity to learn new developments and exer- 
cise initiative; the ability, helpfulness, and in- 
terest of supervisors; and the opportunity to 
w-ork w-ith patients. 

IThen asked what special efforts ivere made 
to aid in tlieir professional development, the 
students mentioned the opportunity to attend 
liospital rounds outside their departments, out- 
side reading and reporting to a group, attend- 
ing clinical and pathology conferences, semi- 
nal’s, time for literature research, and the 
availability of experienced professional per- 
sonnel to answer questions and discuss work. 
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Table 2. Coxsackie virus B5 isolations from 
fecal specimens, by county, Iowa, 1956 


County 

Number 
of persons 

Number 

positiA'e 

Percent 

positive 

Cerro Gordo 

135 

82 

CO. 7 

Black Hawk 

42 

29 

69.0 

Dubuque 

39 

21 

53.8 

Polk 

24 

13 

54. 2 

Webster 

13 

5 

38. 5 

Calhoun 

19 

5 

26. 3 

Others 

57 

18 

31. 6 

Total 

■ 329 

173 

52. 6 


' Comprising 249 patients and SO well persons. 


gitis appeared in epidemic jrroportions in sev- 
eral localities in Iowa. The occurrence of this 
illness was first noted in Polk County during 
early July. In the middle of July similar ill- 
nesses were observed in Mason City, the county 
seat of Cerro Gordo County. Because the clin- 
ical features suggested that these illnesses were 
not caused b}'- polioviruses, a detailed study was 
made in Cerro Gordo County in order to de- 
fine the etiology and the clinical and epidemio- 
logical characteristics. Etiological studies in- 
dicated that these illnesses were caused primai"- 
ily by Coxsaclde virus, type B5. 

The frequency with which Coxsackie B5 
virus was encountered in different localities in 
Iowa appears in table 2. In Cerro Gordo 
County the virus was recovered from 82 of the 
135 individiials examined. Of the 82 Cox- 
sackie B5 strains recovered, 61 were isolated 
from 83 individuals with illness, while 21 were 
recovered from 52 well individuals, the ma- 
jority bemg household contacts. A high fre- 
quency of virus recovery was obtained in the 
counties of Black Hawk, Polk, and Dubuque, 
whereas lower frequencies were observed in 
M'’ebster and Calhoun Counties. Although ex- 
tensive epidemiological investigation was con- 
ducted only in Cerro Gordo County, these data 
seem to indicate that a similar type of illness 
was also occurring in epidemic proportions in 
Black Hawk, Polk, and Dubuque counties. 

The distribution of Coxsackie B5 viruses iso- 
lated from 144: Iowa patients by week of onset 
of illness appears in figure 2. The major mun- 
ber of isolations wore made from patients who 


were ill during the months of August and Sep- 
tember with the highest frequency occurring 
during the middle of August. A similar dis- 
tribution was obtained for patients in Cerro 
Gordo County alone. In the State as a whole 
the seasonal distribution of Coxsackie B5 virus 
corresponded to that observed for poliomye- 
litis. 

The distribution of Coxsackie virus B5 iso- 
lated from stool specimens of 329 Iowa resi- 
dents analyzed according to age and health sta- 
tus is shown in table 3. Approximately 58 per- 
cent of the individuals who had an illness mani- 
fested as either aseptic meningitis or minor ill- 
ness yielded the B5 virus, while about 36 per- 
cent of those with a history of no illness ex- 
creted B5 virus. In both ill and well groups 
tlie frequency of excretion Avas liigber among 
those under 20 3'ears than in those OA'er 20 years 
of age. 

Discussion 

The first Coxsackie viruses were recovered 
by Dalldorf and Sickles in 1947 { 5 ) . During 
the past 10 years these viruses, now con- 
stituting a family of 24 members, have been 
encountered with an increasing frequency in 
association with a variety of illnesses. As a 
result of recent Avide application of tissue cul- 
ture techniques, Coxsackie viruses of tyjAes A9, 
Bl, B2, B3, and B4 haA'e been commonly re- 
covered from patients Avith aseptic meningitis, 
pleurodynia, and mj^algia, and occasionally 


Figure 2. Coxsackie virus B5 isolations from 
feces of patients, by week of onset, 1956. 
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Stool specimens were collected bj^ practicing 
physicians or by the staff members in local hos- 
pitals. Usually single specimens were obtained. 
Fecal specimens were collected from household 
contacts only in connection with special investi- 
gation of localized outbreaks. Tlie specimens 
were mailed unfrozen to the laboratory, where 
they were stored at -20° C. and held at this 
temperature until used. 

The methods used for preparation of stools 
and for virus isolation and identification were 
those described by Wenner and Miller (2). 
Eoller tube cultures of trypsin-dispersed mon- 
key kidney cells prepared according to the 
methods described by Youngner {3) were rou- 
tinely employed. Each specimen was tested in 
three culture tubes, using 0.1 ]nl. of stool e.xtract 
per tube. The cultures were maintained for a 7- 
day period. Fluids of those cultures showing 
cytopathic changes were harvested for identifi- 
cation, using initially type-specific hyperun- 
mune poliomj'elitis antiserums {J ^) . When the 
harvested fluid was not neutralized by eacli of 
the typing serums or by a combination of 
the serums, further identification was carried 
out Avith Coxsackle antiserums types 99, Bl, B2, 
B3, B4, and Bo, and with 14 types of ECHO 
antiserums. Neutralization Avas considered to 
haA'e occurred if the culture tubes containing 
the virus-serum mixtures showed no cytopathic 
changes Avhile cytolysis Avas present in the virus 
control tubes, and if this effect persisted for at 
least 2 additional daj^s. 

Virus Distribution in the Six States 

Data on the frequency with which polio- 
viruses and Coxsackie viruses were encountered 
in the specimens from 1,358 individuals sub- 
mitted for study are summarized in table 1. 
The geographic distribution of individuals in'o- 
viding Coxsackie B5 viruses appears in figure 1. 

The B5 virus was recovered fi’om the stools of 
270 individuals, and polioviruses, predomi- 
nantly type 1, were recovered from the stools 
of 275. A stool from one individual yielded 
both poliovirus and Coxsackie B5 Aurus. Pa- 
tients from Iowa provided a larger number of 
Bo viruses than those from the other five States 
studied The recovery rates among 329 fecal 


Table 1, Coxsackie virus B5 and poliovirus 
isolations from fecal specimens, by State, 1956 


State 

Num- 
ber of 
Iver- 
sons 

1 

Coxsackie 
virus Bo 

Polioviruses 

Num- 

ber 

Per- 

cent 

Num- 

ber 

Per- 

cent 

Mkansas 

101 

0 

0.0 

37 

35.6 

Iowa 

.129 

173 

52. 6 

8 

2.1 

Kansas 

321 

25 

7.8 

[ SO 

17.1 

Missouri 

124 

51 

12. 0 

111 

33.2 

Nebraska 

165 

20 

12. 1 

29 

17.6 

Oklahoma 

15 

1 

6. 7 

1 

26 7 

Total 

1, 358 

270 

19. 9 

275 

20 2 


samples from loAva Avere about 53 percent for 
Coxsackie Aurus and 2.4 percent for polioviruses. 
In Kansas, Missomu, and Nebraska, the 
recovery rate for Coxsackie Auriis was afiproxi- 
mately 11 percent and for polioviruses ap- 
proximately 25 pex'cent. In contrast AS'ith the 
experience in loAva, Coxsackie B5 virus Avas not 
detected in fecal specimens from 104 individ- 
uals in Arkansas, although polioviruses Avere 
recovered from approximately one-third. The 
number of specimens originating in Oklahoma 
was too small for reliable comparison; never- 
theless, one strain of Coxsackie B5 virus Avas re- 
coA'ered in the 15 fecal samples examined. 

During the summer of 1956 aseptic nienin- 


Figure 1. Distribution of Coxsackie virus B5 in 
six midwesfern States, 1956. 
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the introduction and continued use of the Salk 
vaccine. 

As for ago distribution of tirose infected 
with the B5 virus, rates of infection were ap- 
proximately the same for persons under 20 
years of age in both ill and well categories. 
These rates were significantly higher than 
those of the older group. This difference in 
age-specific incidence irrdicates that the older 
poprrlation was more resistarrt to Coxsackie B5 
virus infectiorr, possibly becairse of infectioir 
some years ago with an agent similar or anti- 
genically related to Coxsackie virus B5. The 
uniform infection rates among persons in 
younger age groups frrrther suggest that Cox- 
sackie virus B5 probably had rrot been active in 
Iowa during recent years. 

Summary 

Drrring the summer of 1956 Coxsackie virus 
was found widely distributed in several mid- 
western States. Infections due to this virus ap- 
peared in epidemic proportions in several 
localities in Iowa ; about 53 percent of the stools 
examined yielded Coxsackie virus B5, while 
about 2 percent contained polioviruses. The 
frequerrcy of isolating the B5 virus in Ivansas, 
Missouri, and Nebraska ranged from 8 to 12 
percent. In Arkansas, none of 104 individuals 
examined yielded Coxsackie viruses, while 36 
percent had jrolioviruses. One strain of Cox- 
sackie %'irus B5 was isolated from 15 individuals 
examiired irr Oklahoma. 

Stirdies in Iowa also showed that the seasonal 
irrcidence of Coxsackie B5 infection was sim- 
ilar to that of poliomyelitis. The frequency of 
detecting this virus was higher amorrg persons 
imder 20 j’ears than in those over 20 years of 
age. 
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Table 3. Coxsackie virus BS isolations from feces by age group and health status, Iowa, 1956 


Age group (years) 

Ill 

Not ill ' 

Number of 
persons 

Number 

positive 

Percent 

positive 

Number of 
persons 

Number 

positive 

Percent 

positive 

0-4 

ol 

35 

68. G 

9 

6 

06.7 

5-9 - - 

68 

40 

58. S 

15 

6 


10-14 

42 

27 

0 4. 3 

8 

5 

02. 5 

15-19 

17 

10 

58. 8 

3 

2 


20 and over. 

71 

32 

45. 1 

45 

10 

22 2 




Total 

249 

144 

57. 8 

SO 

29 

36.2 






* Comprising mostly household contacts. 


from those with myocarditis. Until the sum- 
mer of 1956, the type B5 Coxsackie virus, which 
was first isolated by Steigmau in 1952 (<?), had 
been found only occasionally. The data re- 
ported hero and those receutl 3 ' reported by 
Syverton and associates (7) represent the first 
recognition of a widespread occurrence of this 
virus in association with human illness. 

The variation in the geographic distribution 
of this virus in the six midwestern States is 
worthj^ of comment. Obviously, this virus ap- 
peared in epidemic proportions in Iowa. Of 
the 329 lowans studied, about 53 percent yielded 
the B5 virus, while onlj' about 2 percent yielded 
polioviruses. In contrast, none of the stools 
from 104 patients in Arkansas yielded Cox- 
sackie viruses, while 36 percent were shown to 
contain poliovii’uses. In Kansas and Missouri, 
polioviruses were more commonly encountered 
than the B5 virus, while both viruses appeared 
in about equal frequency in Nebraska. The 
number of specimens obtained from Oklahoma 


was too small for reliable compai'ison. 

Suggested as a factor producing variations 
in o-eographic distribution of Coxsackie B5 
virus is the apparent incompatibility of Cox- 
sackie B and poliovirus infections. In the 
laboratory Coxsackie B infections appear to 
exert an interfering effect on poliovirus in- 
fections in mice (8,9) as well as in tissue cul- 
tures {10). Field observations also suggest 
that such interference may occur in man, and 
the evidence in favor of this hypothesis has 
recently been reviewed by DaUdorf (11). A 
hicrh incidence of Coxsackie B infection is i^u- 
ally accompanied by a low incidence of polio- 


myelitis, and furthermoi'e, when Coxsackie B 
and poliovirus infections occur simultaneously 
in tlie same area, the peak incidence of Cox- 
sackie infection usually precedes that of polio- 
virus infection by 1 or 2 months {13). 

Besides the possibility that it represents tlie 
effect of interference, the high incidence of 
Coxsaclcie B5 virus infection associated with a 
low incidence of poliovirus infection can also 
be explained by certam ecologio and immuno- 
logical factors. They might be the impact o 
past infections, resistance acquired through 
vaccinations, balance of immune and susceptible 
persons, and the introduction of a new liius 
into a population. The observations made m 
hlason City (i) as well as those reported here 
for other parts of Iowa indicate that the resi- 
dents of that State were highly susceptible to 
Coxsackie B5 virus infection. Hence, intro- 
duction of this virus into the State, mider fa- 
vorable conditions, would result in an epidemic. 
On the other hand, the population of Iowa was 
relatively resistant to poliomyelitis as a result 
of past infections, and their immune status had 
been reinforced by the recent use of the Salk 


CC1316. 

A reUew of the Iowa data for the past 3 
ars shows that when the Salk vaccine was 
St introduced in 1954 there were l,41o re- 
rted cases of poliomyelitis, 525 (36.3 per- 
at) of which were paralytic. In Woo, the 
mber dropped to 556, with 114, or 20.5 pei- 
it, paralytic. During the following year 
ire were 580 cases, but only about S peicen 
re paralytic. This decline in incidence .and 
cases coincides witli 
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tlio introduction and continued use of the Salk 
vaccine. 

As for age distribution of those infected 
with the B5 virus, rates of infection were ap- 
proximately the same for persons under 20 
years of age in both ill and well categories. 
These rates were significantly higher than 
those of the older group. This difference in 
age-specific incidence indicates that the older 
population was more resistant to Coxsackie B5 
virus infection, possibly because of infection 
some years ago with an agent similar or anti- 
genically related to Coxsackie virus B5. The 
uniform infection rates among persons in 
younger age groups further suggest that Cox- 
sackie virus B5 probablj' had not been active in 
Iowa during recent years. 

Summary 

During the summer of 1956 Coxsackie vims 
was found widely distributed in several mid- 
western States. Infections due to this virus ap- 
peared in epidemic proportions in several 
localities in Iowa ; about 53 percent of the stools 
examined yielded Coxsackie virus B5, while 
about 2 percent contained polioviruses. The 
frequency of isolating the B5 virus in Kansas, 
ilissouri, and Nebraska ranged from 8 to 12 
percent. In Arkansas, none of 104 individuals 
examined yielded Coxsackie viruses, while 36 
percent had polioviruses. One strain of Cox- 
sackie virus B5 was isolated from 15 individuals 
examined in Oklahoma. 

Studies in Iowa also showed that the seasonal 
incidence of Coxsackie B5 infection was sim- 
ilar to that of poliomyelitis. The frequency of 
detecting this virus was higher among persons 
under 20 years than in those over 20 years of 
age. 
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A Manual on Recordkeep- 
ing and Statistical Report- 
ing for Mental Health 
Clinics 

PJIS Piihlication Wo. 539. i057. 

72 iniocts; iUustraicd. J/S cotta. 

^lethods aiul recortl fonus evolved 
by clinics, States, and tJie National 
Institute of Jleutal Health, I'nbiie 
Ilealtli Service, for routine record- 
ing, collection, and compilation of 
selected items of information about 
patients ami the services they re- 
ceive in outpatient psychiatric 
clinics are presented in this manual. 

Tile procedures arc designed to 
lU'ovide the minimum of essential 
data included in the Annual Statis- 
tical Report of Outpatient Psychi- 
atric Clinics, which is the report 
used iu a national reporting pro- 
gram developed by the Xatioiml In- 
stitute of Cental Ilealtli. Tito 
suggested procedures also talte into 
account some variation in need by 
clinics and States for data beyond 
those collected nationally as well as 
diirerences in availability of clerical 
and statistical personnel and etpiip- 
ment. 

Evaluation of Obstetric 
and Related Data Recorded 
on Vital Records and Hos- 
pital Records: District of 
Columbia, 1952 

Vital Statistics— Special Reports. 
Selected Studies. Vol. JjS, Wo. 13. 
Wov. 20, 1957. By Etta Oppenlieimcr, 
Samuel Sclmartz, Alexander L. Riis- 
scll, llattkew Tapbaclc, and Eleanor 
P. Hunt. Pages 359~2fl0; tables. iO 
cents. 

This study concerns the collection, 
development, and use of medical in- 
formation reported on birth certifi- 
cates. W. sample group of 1,000 
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births in the District of Columbia's 
major hospitals is used to evaluate 
the accuracy and completeness of 
reporting such items as hirtli weight, 
period of gestation, conditions of 
pregnancy and labor, and method of 
delivery. The medical information 
on tlie birth certificates is compared 
witli matched hospital record data. 
The method and the findings are 
given in detail. 

.V second phase of the study dem- 
oiistr.ales the use of medical infor- 
niation from birth and stillbirth 
certificates and hospital records in 
sfioivfng .significant relationships 
hetsveeit oiistetrie factors ami the 
outcome of px-egnancy. 

Tile report concludes with a sum- 
mary of actions taken in the Dis- 
trict of Columbia to develop and 
improve medical inform.ation derived 
fi'om hirtn certificates. 

Health Statistics From 
the U. S. National Health 
Survey 

Preliminary report on volume of 
pliyslcian visits. United States, July— 
September 1957 

PHS Publication Wo. 5Si-Bl. 1958. 

25 pages; tables. 25 cents. 

Preliminary report on volume of 
dental care. United Stales, July— 
September 1957 

PHS Publication No. 5Si-B2. 1958. 

22 pages; tables. 25 cents. 

First and second of a new series 
(Series B), these reports present 
data from household interviews eoa- 
dueted by the V. S- Bureau of the 
Census for the Public Health Serv- 
ice. The first report estimates the 
number of physician visits per per- 
son, by age, sex, and rural-urban 
residence. It gives the distribution 
by type of service and by place of 
visit (borne, physician’s office, hos- 


pital clinic, or other) and shows the 
time interval since the last physician 
visit. 

The second report estimates the 
volume of tlental visits classified ac^ 
cording to sex, age, urban-rural resi- 
dence, and type of service (fillings, 
e.vtractions, cleaning teeth, examina- 
tion, denture work, straiglitening, 
gum treatment, and other). It also 
shotvs distribution of the population 
according to interval since last den- 
tal visit, bj' age, sex, and urban-rural 
residence. 

Notes on methods and definitions 
of terms are given in the appendixes 
in each publication. 

An Outline of Venereal 
Disease Management 

PHS Publication Wo. 573. Revised 
1057. l.'f pages. 15 cents. 

Information on diagnosis and 
management of venereal diseases is 
brought up to date in this revised 
booklet. Suggested epidemiological 
techniques and followup procedures 
are included, as well as detailed 
schedules of treatment for syphilis, 
gonorrhea, nonspecific urethritis, 
saprophytic spirochetal balanitis, 
chancroid, granuloma inguinale, and 
lymphogranuloma venereum. 

The schedules are based on expe- 
riences of a large number of clinics 
and clinicians, as assembled by the 
Venerea! Disease Branch, Conmm- 
uicable Disease Center, Public 
Health Service. 
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More people are attaining advanced age. Will social science help 
them to enjoy it? What roles are the aged to perform for their satis- 
faction? And hoto are cultural values to be adjusted to provide 
proper appreciation for such roles? 


Sociological Aspects of Aging 

HOWARD E. JENSEN, Ph.D, 


T he biological and sociological problems 
of aging, althougli complementary, are 
qnlte disparate. Biolegiaal on. tlvo 

progressive changes taking place in the aging 
organism deals with objective anatomical and 
physiological phenomena directly measurable 
by physically standardized instruments. So- 
ciological investigation of the interrelationships 
of the aging organism and the sociocultural en- 
vironment, on the other hand, is concerned with 
covert or subjective attitudes and values that 
are only indirectly measurable by instruments. 
These, in turn, involve various culturally con- 
ditioned judgments in their construction, and 
require constant revision and restandardization 
with advances in tlieoiy and changes in cul- 
tural value systems, if they are commensurable 
at all. 

Furthermore, as we pass from the biological 
to the sociological investigation of aging, the 
locus of research shifts from the more static 
conditions of the laboratory and clinic to the 
more dynamic settings of fieldwork where 
scientific controls are at best crude, and often 


Dr. Jensen was chairman of the department of 
sociology and anthropology, Duke University, 
Durham, N. C., when his paper, on which this one 
is based, teas delivered before the Duke University 
Council on Gerontology at a seminar on April 2, 
1957. He is now professor emeritus of sociology. 
The full paper was published in Proceedings of 
Seminars, 1956-57, edited by F. C. Jeffers, A. H. 
Edens, and E. W. Biisse, November 1957. 


impossible. In no field is it more difiicult to 
transmute j^he particularities of individual 
case. sfi^y‘''mbo the generalities of statistical 
analysis. 

Again, mdike biological systems, human so- 
cial systems are structured not by the geneti- 
cally determined reaction patterns of the bio- 
logical units that compose them, but by be- 
havior patterns invented and acquired' in social 
interaction. These socially derived patterns 
constitute the systems of cultural values wliich 
determine the social structure of hiunan groups. 
Such structures do not age and die. They 
either commit suicide by man’s inability to de- 
vise new patterns capable of dealing with the 
problems generated from within, or they are 
murdered by his inability to repel conquest 
from without. A social system is simply the 
blueprint according to which interpersonal and 
social functions have occurred in the past, are 
occurring in the present, and may be predicted 
to recur in the future. 

Therefore, the aging of an individual, as a 
sociocultux’al phenomenon, is defined not by 
physical deterioration or by time but by the 
value system of his society. A person is socio- 
logically old when ho is so regarded and treated 
by his socii. The problems of personal and so- 
cial adjustment confi’onting the aged are the 
resultants of the role and status accorded them 
by the group, the social provisions for their con- 
tinuing prestige and security, and the oppor- 
tunities afforded them to achieve these ends by 
their own initiative. 
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riieve is neitliev time iiov need to siu’vey the 
Avideiy divergent perspective of aging in various 
soeial milieus. Those hitevcslecl in pursuing 
this subject further may Avell begin with Sim- 
mons (f ) and Eiseustadt (3). Sutiice it to say 
that universally these varying perspectives are 
tiie result of the interplay of automatic and im- 
Ijersonal physical, biological, and social force.s 
on the one hand and conscious and purposive 
personal and social elforts on the other. Socio- 
logical interest focuses upon lliis interplay in 
all cultures. 

TJie aging populations of all cultures experi- 
ence similar physiological changes that mani- 
fest themselves overtly in deterioration of pliys- 
ical and ultimately of mental capacities. 
Universal, too, arc the probabilities of bereave- 
ment by the death of one’s mate, especially for 
women. For the greater longevity of women, 
insofar as comparative data are avnihihlc, seems 
to be a phenomenon cojnmon to all cultm-es. 

Changes in physical activities are everywhere 
precipitated by these overt manifestations. But 
sociological interest in the problem of aging 
does not, focus, as does the biological interest, 
upon the objective measurement of these 
changes. Instead, it focuses upon the investi- 
gation of the cultural value systems that define 
tliese changes in I'ole and status, and upon the 
meaning of these changes to the aging persons 
themselves and to their contemporaries. 

Problems of Aging 

Sociologically considered, the pi-obleni of 
aging in coiitemporaiy western culture is a neAV 
phenomenon in human history in at least four 
wa^'s. Two of these, the increasing number of 
the aged and the extension of the time during 
which they enjoy (or suffer) that status, are too 
well Imown to require more than passing 
mention. 

Two other circumstances have so completely 
changed the sociological character of the prob- 
lem that it is hardly an exaggeration to say that 
prior to their emergence the problem did not 
exist. These are the abruptness of the social 
transition from productivity to retirement and 
the loss of role and status that accompanies it. 

In the shnpler cultures, as well as in our own 
until the last 2 or 3 generations, the gradualness 
of the pliysiological changes was paralleled b 3 ' 


a corresponding gradualness in the change of 
social functions, whicli permitted a smooth 
transition and a gradual adjustment to the new 
functions both the aged and their yomiger 
contemporaries. 

Again, in the simpler societies and in tradi- 
tionally oriented cultures like our own until re- 
cently, the aged, as a general rule, usually suf- 
fered no such loss of role and depreciation of 
status as is the fate of the majority' in our 
highly de^'^eloped technological civilization. 

In every society, aging is accompanied by 
cJja 2 }ges in the active roles plaj'ed by the aged 
and in the functional categories to which they 
belong. In the simpler societies and in cultures 
oriented to ti’adition, role and status are usually 
ascribed rather 'than achieved. That is, the 
functions to he performed by the person are 
determined by characteristics over which he 
has no control, among the more important of 
wliicJi are family lineage, sex, and age. When 
roles are age-graded the person acquires the 
status assigned to Jiis role. One knows precisely 
what changes of role will be expected of him and 
what rank will be accorded him as he passes 
from one age grade to another. This transition 
is so gradual, and the social conditions under 
which it takes place so stable, as to permit the 
value systems of the culture to he effectively in- 
ternalized in the character of the person. Thus, 
a fair degree of liarmony betweeji tlie expecta- 
tions of tlve person and the requirements of the 
group is maintained. 

But in a society based on applied science and 
technology, both role and status are achieved 
rather than ascribed. The role is detezanined 
by the individual’s capacity to perfoim the func- 
tions required, and status by the evaluation 
placed by the group upon the role performed. 
In such a society role and status are conjoizied. 
Status is thus liizked with the role rather than 
with the person performiizg it, so that wizen 
the role is zzo longer performed, the status tends 
to detez’ioi’ate. 

Tradifion and Status 

In societies with ascribed status there are at 
least six distinct roles ascribed to the aged that 
give tliem a recognized and assured social 
position : 
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First, the aged are the preservers and dis- 
seminators of the knowledge of the group. 
The}^ are its library as well as its teachers, for 
the sacred lore is stored only in their memories. 
As a Yoruba proverb states it, “A man may be 
born to fortune, but wisdom comes oirly with 
length of days.” 

Second, by virtue of this monopoly the aged 
hold a strategic position m deciding the policies 
of the group. The maxim, “Old men for coun- 
cil, young men for war,” is practically universal 
in traditionally oriented societies. 

Third, and closely associated with the fore- 
going, are the rights and privileges associated 
with parental authority and the ownership and 
management of family property. .These pre- 
rogatives may persist long after death through 
the sacred and binding character often accorded 
by the culture to the dying wishes of family 
heads with regard to property and other mat- 
ters within their jurisdiction. 

Fourth, the aged are often the magicians, 
witch doctors, priests, and seers as well as the 
sages of the group. This role also frequently 
siu’vives death through the prevalence of an- 
cestor worship and fear of ghosts. 

Fifth, they possess the experience and skill 
required to supervise the industrial and 
decorative arts. 

All these are roles that require little physical 
strength or stamina. They can be performed 
as long as accurate memory, sound jxrdgment, 
and social sldll in managing interpersonal re- 
lationships continue. They are also highly 
honorific roles whose prestige usually outlives 
the person’s capacit}^ to perform them and gives 
to age as such a respect and dignity that re- 
dounds to the benefit of less competent 
contemporaries. 

For the latter there remains a sixth role. The 
lighter auxiliaiy tasks of field and herd, of 
hearth and household fall to their hands. By 
these activities they release mature adults of 
both sexes for more strenuous work and so 
maintain their status as participants in the 
common life. 

Technology and Status 

All of these roles have played a significant 
part in the history of our own culture. Some 


of them have been abolished by the processes 
of social change, and those that survive have 
been greatly reduced in significance. The 
monopoly of wisdom and Imowledge began to 
weaken with the invention of writing, and has 
finally been wiped out by universal mass edu- 
cation. The ceremonial role ceased with the 
passing of magic and the rise of professionally 
trained religious leaders. The policy-forming 
role survives only for the higher professional, 
administrative, and bureaucratic classes, most 
notably in politics. Finally, the rise of tech- 
nology has greatly reduced the role of the hand- 
craftsman and the need for auxiliary sei'vices. 

Prescribed roles have dwindled as technology 
has advanced and such functions as remam to 
the aged are no longer the prerogative of age. 
In a technological civilization, roles are won in 
strenuous competition requiring youtli and 
stamina. Status is achieved chiefly through the 
performance of role, and, for the majority of 
the aged, status does not long survive its passing. 

Older persons of the upper classes of business 
and professional people who have been success- 
ful may continue to be in active demand on a 
part-time basis or as consultants, and to enjoy 
an ascribed status after they have relinquished 
the roles through which status was achieved. 
But for those of the lower classes, especially the 
unskilled workers, the loss of their economically 
productive roles is usually less gradual, less 
voluntary and reversible, and they enjoy no such 
halo effects of past achievement. They are sud- 
denly precipitated into a situation where they 
lose their financial independence, their capacity 
to make their own decisions, and, what is woree, 
the esteem of their fellows and their own self- 
respect. 

But new technological changes now in process 
may have some effect in reversing this trend, as 
an increasing percentage of the gainfully em- 
ployed is now being absorbed into professional, 
technical, clerical, and other more honorific pur- 
suits and a decreasing percentage into tlie more 
arduous and unskilled occupations. 

For humanistically inclined researchers, the 
biological objective of gerontolog}'^ is to make 
old age attainable; the sociological objective is 
to make it satisfying. Medical progre.ss has 
increased the proportion of the aged ; teclino- 
logical progre.ss has reduced the proportion of 
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meaningful roles available to tliem, and the 
cultural lag in the social sciences leaves us as 
yet inadequately equipped to deal -with the re- 
sultant problems of personal and social adjust- 
ment. 

For social research, the fmrdameutal jiroblem 
is to discover and investigate tlie social — ^imt the 
physical — barriers tJiat limit the aged in the 
pursuit of satisfying goals. For applied soci- 
ology, the problem is to devise tecluiiqucs to re- 
move or reduce these barriei-s, or, at least, to 
compensate for them. Teclmiqiies must also be 
developed to help aging people to gain insight 
into and to adjust to the changing biological, 
social, and cultural conditions that confront 
them. 

iUthough these social barriers arc generally 
considered to be a product of urbanization and 
industrialization, both of the latter are the i-e- 
sults of technological changes which began to 
revolutionize ui'ban life in the 19th centui-y and 
have now been extended to rural life as well. 
While it is still true that a rural environment 
is more suited than an urban one for satisfac- 
tory living in the older years, technological 
changes on the farm are also making successful 
adjustments more dilHcult there. In fact, in at 
least one respect the reaction of the aged to role 
changes may perhaps be less severe ui metro- 
politan than in less highly urbanized areas, 
because of a greater degree of anonymity and 
compartmentalization of roles among urban 
dwellez’s, and a consequent lessened effect that 
the reduction in any one role has upon partici- 
pation in others. 


Social Adjustment 

The criterion of social adjustment, for the 
purpose of tliis discussion, is the degree to 
which an individual is able to satisfy his per- 
sonal needs and to accept the role and status 
accorded him by the value system of his 
community. 

There are two types of adjustments confront- 
ing^ the individual in relation to his social roles: 

that normally required by the social cate- 
gory to 'which the individual belongs, and (&) 
that resulting from a shift in role from one so- 
cial category to atiother, which usually aggra- 
vates the attendant problems of adjustment. 


The two problems are quite distinct. If, ia 
the course of his life, a man remains in the same 
role, while other roles wliich were formerly sub- 
jectively rated on a parity with or beneath his 
own increase in prestige, he suffers a reduction 
in status, notwithstanding the fact that his role 
may have remained stationary or actually im- 
proved. Studies of role and status that do not 
penetrate beneath tlie objective facts to tlie 
clianging evaluation of the culture and the sub- 
jective attitudes felt by those who participate 
in it have little to contribute to our understand- 
ing of human relations in general or aging in 
particular. 

Space does not permit a review of the way in 
w'hich these problems vary with regional, rural, 
rural nonfarm, suburban, urban, and metropoli- 
tan distribution or with position in the class 
structure, racial and etlmic origins, voluntary 
and iuvolimtaiy retirement, fhiancial ability, 
occupation, education, religious affiliation, fam- 
ily integration, self-identification with aging, 
and many other sociocultural factors. 

Suffice it to say tliat there has been little in- 
vestigation of the more fimdamental sociologi- 
cal problems of these categories as evaluated by 
the community or by the aging persons them- 
selves. Such an objective factor as decline in 
socioeconomic status, for example, is relatively 
easy to measure. It is valuable so far as it goes, 
but it is an inadequate index of the sociological 
problem of aging. It can only be interpreted in 
the light of the subjective attitudes of satisfac- 
tion or dissatisfaction of the person with Ins 
new role and status, and of the equally subjec- 
tive cultural value system that conditions these 


hanges. 

As the research of Burgess has disclosed, even 
0 objective a measure as a count of the activities 
anticipated in by the aged correlates Tut 
loderateiy with personal adjustment to aging, 
L-ora which he concludes that “it is just as im- 
ortant, or even more so [to] get at the suhjec- 
ve reactions” and “self-conceptions of older 
ersons” through their introspective reports of 
leir attitudes and states of feeling as it is to 
iudv their objective situations (5) . ^ 
Furthermore, these questions of attitude have 
! their correlates corresponding questions of 
line. To what extent, for example, do con- 
ptions of the self as culturally derived affect 
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the adjustment of the aged ? The available data 
indicate a significantly higheT degree of malad- 
justment among those who identify themselves 
as old than among those who are in fact 70 or 
older. It has also been noted that those under 
TO who identify themselves as old show a 
slightly higher ratio of maladjustment than 
those 70 and over who identify themselves as 
middle aged. It would seem, then, that al- 
though age identification is a factor in malad- 
justment, the importance of this factor cannot 
at present be assessed. The degree to which 
age identification is influenced by psycholog- 
ical factors resulting from such physiological 
and social changes as loss of mate or loss of 
role and status due to physical and mental 
deterioration is unknown. But one thing is 
certain, under the prevailing value system of 
our culture, to identify oneself with the aged is 
to accept a negative social evaluation of the 
self. 

The simplest part of the sociological problem 
of aging, then, is to ascertain the objectively de- 
terminable physical needs of the aged (chiefly 
economic security, housmg and medical care, 
and recreational and other leisure-time facili- 
ties) , and to provide for them. 

But knowledge about and suitable provision 
for the less tangible and more subjective socio- 
cultural needs present far more difiicult prob- 
lems for both social research and social action. 
Chief among these are needs associated with the 
more subjective values of religion, emotional 
security, personal independence, and social 
status and role. Among these the religious 
needs, should be the easiest both to determine 
and to satisfy. 

Retirement 

The needs for independence and for social 
role and status present far different and more 
difficult problems. It is in these questions of 
social role and status that the sociological 
problems of gerontology chiefly consist. 

Preliminary research, for example, indicates 
that it is involuntary retirement rather than 
financial ability per se that is associated with 
initial adverse reaction to retirement (4). 
Cavan and associates report that, other social 
categories being equal, old people who have had 
a hard life keep their faculties much better and 
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make a more realistic adjustment than those who 
have had an easier one (5). Nevertheless, 
voluntary and enforced retirement show a high 
correlation respectively with positive and nega- 
tive attitudes toward that status. Voluntary 
retirement presents few problems of personal 
maladjustment in making the transition. But 
most of those forced into involuntary retirement 
undergo at least temporary maladjustment. 
Although financial ability or inability to retire 
seems to make little difference in the immedi- 
ate adjustment to retirement, the financially 
able adjust more quickly than those who are 
compelled to find or to accept new sources of 
financial support (6a ) . The burden of retire- 
ment therefore rests most heavily on the lower 
classes, few of whom are able to retire volun- 
tarily. Lade of regular activity is several 
times as prevalent here as in the middle and up- 
per classes, and most of them desii'e to return 
to work. This is confirmed by the tendency of 
able-bodied retired workers to return to full 
employment when the opportunity to do so be- 
comes available. Those who are physically 
unable to continue at their former occupations 
would rather transfer to less strenuous jobs 
with less loss of income than retirement would 
impose, bitterly as they may resent the loss of 
states involved. Prevailing cultural evalua- 
tions make it difficult for the worker to adjust 
to a lowering of states within the established 
heirarchy of employment i-oles. 

There is no substitute for gainful employment 
for this group, both because of economic need 
and because their limited range of interests pro- 
vides little motivation to engage in other forms 
of satisfying and creative activity. Such per 
sons have little to retire to except retirement, 
owing to the difficulty of developing new in- 
terests and changing old habits. It is for these 
groups that the day care centers, such as the 
center sponsored by the New York City "Welfare 
Department, fill an urgent need. Most of the 
clients of these centers are public welfare recipi- 
ents, many of whom live alone or are left to 
themselves while other members of the families 
with Avhom they reside are at work. The de- 
partment reports a notable reduction in the 
medical care needs of their participating clients, 
and not one case of hospitalized mental illness 
among the participants (7) . 
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Three-Generafion Family 

responsible citizens 
list xealized that changes in the social stnicture 

oL-, •““/ a community life and in imblic 
opinion had been so great as to render the older 
conceptions of family care inadequate and diffi- 
cult, if not ijnpossible, to enforce legalh'. For 
in the traditional three-generation family the 
rights of the elders within the family circle 
stemmed less from the legal obligation of their 
ollsprni^g than from the force of custom and 
strong feelings of filial obligation. TJiese feel- 
ings survive in European culture somewhat 
more strongly than in our own and are still rec- 
ognized in tlie peasant concept of Ansgcdingc or 
AUented (Sb). As Mumford has said, “prob- 
ably at no period and in no culture have the old 
ever been so completely rejected as in America 
during the past generation” (5) . 

It is this loss of role and status within the 
tliree-generation family that constitutes the 
sociological problem of aging. „biy program 
roi tile aged that does not provide a community 
substitute for the range of vital interests and 
socially valuable functions provided by the tra- 
ditional three-generation family is sociolog- 
ically unsound. Many current developmenTs 
in community planning for older people merely 
this problem. They provide a seg- 
regated community of beauty, order, and con- 
venience, with excellent housing and I’ecrea- 
tional facilities and physical and medical 
services. But by congregating their clients (or 
should I say, their victims) in segregated com- 
munities, thej’ further isolate them from normal 
interests and responsibilities. 

iSTo amount of amusements and hobbies, in- 
valuable as they are in individual cases, can 
provide the savor of reality and the zest for 
life of normal participation in tlie activities of 
a mixed community, and restore to the aged 
the role and status, the social acceptance and 
self-respect they formerly enjoyed in the three- 
generation family at its best. 'Without these, 
the finest provisions for housing and physical 
care can furnish nothing more than a first-class 
ghetto. As the resident of one such model proj- 
ect complained bitterly, “All we do here is to 
wait for each other to die. And each time we 
say, ‘Who will be next?’ What we want is a 


touch of life. I wish we were near shops and 
the bus station where we could see things” fS). 
Man IS a social being with many nonphysical 
needs diat can be satisfied only by active par- 
ticipation m the common life of his fellows. 

_ n c shall not have attained a healthy and so- 
cially mature society until we have developed 
roj^ for every age category in the community 
and a social status commensurate with the role 
performed.^ iS^'othing can provide the satisfac- 
tions of gainful employment for those able and 
willing to continue it. 

In the increased leisure of those who have 
successfully adjusted to retirement or semi- 
letirement there exists a vast potential for pub- 
lic and social service which we have hardly be- 
gun to tap. But such voluntary services are 
little more than bus}' work unless tliey are inte- 
grated as essential parts of community life. 
Ihey can provide their participants with a 
realistic sense of doing something that is im- 
portant and valuable only if they are regarded 
by the community as having importance and 
value. For this group, it is especially impor- 
tant to lift the barriers to employment based on 
chronological age and to substitute capacity to 
function. 


Prevailing Values as Barriers 

An adequate and comtrrehensive program of 
social action on belnalf of the aging must await 
the development of a new social philosophy and 
its incorporation into a new set of folkways and 
mores with regard to their capacities and needs. 
Even the limited research now available in these 
fields is not generally known. Consequent!}’, 
public opinion and jiolicy lag considerably be- 
hind even what we laiow. This hag is primarily 
due to the resistance of the prevailing value sys- 
tem with its emphasis on youth, speed, initia- 
tive, and inventiveness at the expense of such 
qualities associated with age as maturity of e-x- 
perience, judgment, skill, and reliability. 

Unfortunately, this lag has been in part in- 
stitutionalized in plans which implement the 
conviction that it is desirable to retire the older 
to make room for the younger workers with new 
ideas and eager for advancement. The accent 
on youth has found reenforcement in such sen- 
timental slogans as Ellen Key’s, “The twentieth 
century as the centurj’^ of the child,” and more 
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recently by such sociological iallaeies as tlie 
famous definition of tbc family as a group of 
interacting personalities built up about tire 
child, or the emphasis of child guidance rvorkers 
upon the parent-child relationship as the most 
fundamental of human relationships, ratlier 
than the husband- wife relationship. For not 
only is the hnsband-wife relationship prior in 
time to the parent-child relationship, and more 
enduring, but it is a major factor in determining 
what quality of the parent-child relationship 
can exist. 

Perhaps we are in danger of a corresponding 
distortion in our philosophy of aging by such 
verbal legerdemain as ^‘the golden years,” and 
“the best is yet to be.” But to those who are 
experiencing the realities of the departure of 
children, loss of spouse and fr-iends, impairment 
of health and vigor, reduction of income, and 
loss of role and status, there is nothing either 
golden or good. As one resourceful lady of 72 
put it, “lyiien one has given her life to sez-ve 
others, first children and later otlrer members 
of the family, and when they are gone and one 
is all alone — there is no longer any use to live, 
life has lost its meaning, there is no substi- 
tute” (3). 

Indeed, such expressions may become occa- 
sions of further frustration. For as Cottrell 
has shown, the degree of adjustment to social 
roles which society assigns to its categories, in- 
cluding age, varies directly with the clarity with 
which such roles ai-e defizzed. Lack of clarity 
and consequent maladjustment result from any 
“discrepancies between what is given verbally 
and wbat is demonstrated in practice” (iO). 

A fundamental reorientation in the pi-evail- 
ing value system is required, since the degree 
of adjustment to any role varies with the cozr- 
sistency with which others respond to one in 
that role (JO). 

Fundamental Philosophy 

It is entirely proper to take a more optimistic 
attitude towai'd old age iiz general than is now 
current, but a realistic philosophy will pander 
to no hopes or sentiments that are incapable of 
practical realization. It will recognize four 
basic facts : 

First, that there is an irreducible number of 


the aged incapacitated for participation in any 
active program. 

Second, that there are large numbers who are 
capable of sufficient rehabilitation to resume 
activities outside their homes. 

Third, that some of these lack abilities or 
motivation for participation in activities be- 
yond recreation and entertainment. 

Fourth, that for many others there exists an 
urgent need for discovering and developing 
economically and socially pz’odiictive roles offei’- 
ing opportunity for continuing, even if decreas- 
ing, individual satisfaction and status in the 
later years. One of the most disti-essing aspects 
of aging is maladjustment from frustration due 
to a culture that denies I'oles and status to which 
the aged are still entitled as a mattei' of z'ighb 
by their potential contributions to the common 
life. But the physiological changes of advanc- 
ing years make changes in social roles ultimately 
inescapable. 

Actions designed to facilitate shifts in roles 
will require much more extensive and detailed 
sociological research than is now extant. Tlzese 
must include : 

1. The determination of roles appropriate 
to the disabilities involved. 

2. Technical case and gi'oup pz’ocedures to 
assist the aging in the process of tz'ansition. A 
realistic understanding of the social worth of 
the new role must be developed, and the aging 
must have opportunities to identify themselves 
with tlzese roles through intimate individual 
contacts, tmagiziative practice or dramatization, 
or actual participation. 

3. And most difficult of all, a transyahia- 
tion of the prevailing system of values in our 
culture so that the new roles assumed by the 
agiiig may be appreciated. Tliis is an essezztial 
basis for any program wbicb the aged them- 
selves can accept as realistic and satisfyizig. 
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PHS Staff Appointments 


Dr. James V. Lowry is the new chief of tlie 
Bureau of Medical Services, Public Health 
Service, with the rank of Assistant Surgeon 
General. Deputy chief of the Bureau since 
1957, he succeeds Dr. John W. Cronin, who 
died in MarcTi 1958. ‘ 

On June 1, 1958, Dr. Arnold B. Kurlander 
was appointed deputy chief of the Bureau; 
and on July 1, Dr. John C. Cutler became 
Assistant Surgeon General (Program Opera- 
tions) in tlie Office of the Surgeon General, the 
post previously held by Dr. Kurlander. Dr. 
Cutler has been assistant director of tlie Na- 
tional Institute of Allergy and Infectious 
Diseases, Public Health Service, since the be- 
ginning of 1958. 

Dr. Lowry’s assignments in the Public 
Health Service, which he entered in 1937, have 
covered clinical medicine, research, and medi- 
cal administration. After serving with the 
National Institute of Mental Health from 1947 
to 1954 with the responsibility for the de- 
velopment of community mental health serv- 
ices, he spent 3 years as medical officer in 
charge of the Public Health Service Hospital 
in Lexington, Ky. 

Dr. Kurlander, a member of the commis- 
sioned corps since 1940, served as tuberculosis 
control officer in the Arizona and Ohio State 
Health Departments and ivas assistant profes- 
sor of preventive medicine at Ohio State Uni- 
versity. He came to Washington, D. C., in 
1950 as chief of tlie State Aid Branch, Divi- 
sion of Tuberculosis, Public Health Service, 
later becoming assistant chief of the Divi- 


sion of Chronic Disease and Tuberculosis, and 
then chief of the Chronic Disease Program. 

Dr. John C. Cutler entered the commis- 
sioned corps in 1942. Two early assign- 
ments were with the Public Health Service 
Venereal Disease Research Laboratory at 
Staten Island, N. Y., and the Pan American 
Sanitary Bureau for venereal disease research 
studies in Guatemala. 

Subsequently, Dr. Cutler was detailed to the 
World Health Organization to direct a vene- 
real disease control demonstration team, in 
India. < 

In 1951 Dr. Cutler became chief of tlie Tech- 
nical Aids and Services Branch of tlie' Public 
Health Service Venereal Disease Division, and 
in 1954, program officer working in planning 
and evaluation of specific disease control pro- 
grams in the Office of the Chief, Bureau of 
State Services. Three years later he was 
named chief program officer for the Bureau. 

M. Allen Pond, ivho has been on detail from 
the Public Health Service to the Office of the 
Secretary of Health, Education, and Welfare 
since 1953, was given the rank of Assistant 
Surgeon General on June 15, 1958. Mr. 
Pond is staff assistant to the special assistant 
for health and medical affairs in the Office 
of the Secretary. 

Harry G. Hanson, director of the Robert 
A. Taft Sanitary Engineering Center, Public 
Health Service, Cincinnati, Ohio, ivas pro- 
moted to the rank of Assistant Surgeon Gen- 
eral on June 1, 1958. 
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MARGARET G. ARNSTEIN, R.N., M.P.H. 


T he PEOGEAil of the health department 
seems more complex today than ever before, 
though a study of history might reveal that 
this is not a phenomenon of our age alone but 
a normal attribute of a changing, growing serv- 
ice, a situation to be welcomed rather than de- 
plored. Indeed we would welcome new de- 
mands for services, neAV heights to conquer, if 
we only had enough staff to send up to each 
new mountaux top. Shortage of people in the 
“service” occupations exists, however, and there 
is every prospect that it will continue to exist 
in the foreseeable future. IVe must therefore 
plan to use the available staffs wisely, wisely 
both in terms of the community’s needs and 

The paper is based on a talk given by Miss Arn- 
stein at the June 1957 meeting of the New York 
State Public Health Conference, tvhile she was chief 
of the Division of Nursing Resources, Public Health 
Service. Miss Arnstein is now the Service’s chief of 
Public Health Nursing Services. 


the staff’s ability to meet those needs. Health 
workers, like all other people, need a feeling 
of satisfaction in a job well done; they should 
not pex’petually feel frustrated by their in- 
ability to do all^ that they see needs to be done. 
This requires building priorities into our pro- 
gram plans. 

The whole subject of deciding on priorities 
and acting on our decision has wide ramifica- 
tions into all aspects of our lives. The differ- 
ences in certain philosophies and religions is 
primarily a difference in xvhat has priority. 
Psychiatxy regards a pei-son’s inability to make 
a decision as a definite sign of mental illness. 
This indecisiveness is, in other words, the in- 
ability to give priority to one activity over an- 
other at any given instant. The person who 
suffers from this extreme of indecision often 
has to be hospitalized. But I wonder whether 
there are many of us at large who do not suffer 
from some degx-ee of the same complaint. Be- 
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cause o£ it we say we are run ragged or ex- 
hausted by all the things we have been doing. 
How many of us have said at one time or an- 
. other, “My workload is impossible!” “I can’t 
do everything.” 

If I were a cai-toonist I think I might draw 
the public health nurse as a beast of burden 
surrounded by people loading packages on her 
back, and more people in the distance coming 
with more packages. The labels on the pack- 
ages are so familiar tliat I am not going to 
list all of them. We would see maternal and 
child health, tuberculosis, and scliool programs 
already securely tied in place, and heart, dia- 
betes, and many others being added to the load. 
Tlie caption on the cartoon would be “Tlio pub- 
lic health nurse as she sees herself.” In or- 
der to rescue this burdened, willing worker, we 
must decide what size load she can cany and 
then choose which bundles should go on her 
back on the first trip, and wliieh on subsequent 
ones. 

In this article, I would like to discuss the 
process of choosing which activities should have 
priority rather than discussing tlie activities 
themselves and trying to put them in rank or- 
der. Patting activities in order of I'ank car- 
ries the implication for me that there are times 
when some at the bottom of the list may not be 
reached. 

The Selection Process 

First Ave must consider Avliat is involved in 
deciding Avliich activity should liave priority; 
then we must act on our decisions ; and finally, 
Ave must feel satisfied AA'ith our actions — that 
is, Ave must not have guilty feelings that we 
liaA’^e neglected soraetliing Ave should have done. 
Because each of tliese steps is progressively 
more difficult, most of us use escape hatches 
to save ourselves in the hope that somebody 
else will take the helm and spare us the trouble 
of plotting a course through the channel. One 
escape hatch is blaming someone else — the 
health officer, for instance, or the specialized 
consultant; in private life, our families or even 
our friends. Another is unwillmgness to .ad- 
mit that there can be any priority: every- 
thing is of equal importance and must be done. 
Thelast method of dodging the priorities issue 


often comes to tlie fore if one tries to help a 
friend or co-Avorker cut doAvu on Ids Avorkload. 
^ Let us revicAv the steps we go through some- 
times unconsciously Avhen AA’e decide on pri- 
orities. 

Fii'st, AA’o must have knowledge: knowledge 
of the need for the actiAuty; knowledge of 
what each action entails, why it is done, what 
the probable results Avill be if it is carried out, 
and Avhat will happen if it is not; knowledge 
as to whether Ave are the only ones, or the 
proper ones to do it. 

Second, we must have analysis : that is, see- 
ing the separate facts Ave have gathered as a 
Avhole and in relationship to each otliei'. 

Tliird, .Ave must have acceptance of the con- 
clusions reached in tlie analysis. We hare to 
believe emotionally as Avell as intellectually 
that the decisions are right. This is particu- 
larly difficult if someone else did tlie analysis, 
for example, if the health officer, or someone 
ill the State health department passes on the 
-results of his analyses to the local nurse avIio 
has to carry them out. 

Fourth, Ave must feel as competent to carry 
out the programs given top priority as those 
giA^en low priority. TJiis is a crucial require- 
ment when a major change in priorities oc- 
curs. If AA’e don’t feel equally competent in 
botli areas Ave have to take steps to become so. 
If all these steps have been taken then the 
ultimate goal — action — will result. 

Finally, we have to feel satisfied witli the 
actiidties performed according to the priorities 
decided upon, and satisfied Avith those not per- 
formed because time did not allow us to get 
that far doivn tJie list. This feeling of satis- 
faction depends not only on our acceptance of 
the decisions we have made, but also on our oAvn 
personalities. 

Everyone has a need to be loved and some 
people need constant reaffirmation that they are 
loA'ed. For many, this means that they are ap- 
proved, that all their actions are approved by 
everjmne, that they liAm up to tlie ideal they 
have set for themselves, and that they think 
others have set for them. We call these people 
perfectionists. Obviously when Ave use these 
terms to describe a perfectionist his goals be- 
come ridiculous. No one can please everyone 
all the time. In terms of the subject of this 
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article, no matter which actions we give prior- 
ity to there will be some who thinlc our analy- 
sis was wrong, or our judgment was poor, or 
if we had just applied ourselves more diligently 
we could have completed the whole list. As 
nurses we are particularly sensitive to this type 
of criticism. We— the majority of us— entered 
numing to help people. All the studies to date 
have shown this to be the outstanding motiva- 
tion. Society thinks of us as helphig people 
and a helping person should help. She should 
not say “no” or suggest that someone else can 
do the service needed. 

An example from our out-of-office lives illus- 
trates these steps though we are not, as I said, 
usually conscious of going through them. The 
following activities have been proposed for a 
Saturday by someone, ourselves or others : (a) 
pay bills; (6) clean the house; (c) go swim- 
ming; (d) wi’ite a p.aper for Nursing Outlook. 
(There would be other activities on the normal 
Saturday list but this will do for purpose of 
illustration.) 

What are the facts.? That is, what is the need 
for the action, and what are the results if the 
activities are done or left imdone? 

pay bills? 

Facts : There are 8 bills to be paid, received al- 
most 1 month ago. Our credit rating is now 

A. 

Results: If the biUs are paid, credit rating stays 
high; if not paid, credit rating might drop 
but tlris is unlikely on the basis of 1 month’s 
lapse. 

clean the house? 

Facts: It is dustj’-, the wastepaper baskets ai'e 
half-full, it is in disorder. We have a rule 
that the house should be cleaned at least once 
a week. 

Results: If the house is cleaned, dust and dirt 
will not be ground into fabrics and they will 
last longer; our aesthetic senses will be grati- 
fied. If the house is not cleaned, some day 
in the future we will have to replace the 
fabrics X number of years sooner; we will 
have less pleasure in looking at the house; 
the wastepaper may overflow, which is a 
nuisance. 


go swimming? 

Facts: This is a healthful exercise. The 
weather is hot. We have just X’ead an article 
by Dr. Paul Dudley White— who is an au- 
thority — that exercise is important in main- 
taining health. 

Results: If we swim we will feel fine, refreshed, 
and enjoy ourselves, but we may feel guilty 
or stay up half the night doing the other 
things on the list. If we don’t swim, we 
will not get refreshed, may not do other 
things well, will resent our decision (or when 
younger, our mother’s decision) . 

write the paper? 

Facts: We promised the paper by July 1. 
Only 1 week is left ; we have 1 f I'ee half day 
in the office next week. 

Results: If the paper is completed, we will 
have great sense of accomplishment, appreci- 
ation from editor’s for promptness ; when the 
paper is printed, our ideas will have an in- 
fluence on others and also get recognition 
from co-workers. If we don’t write the 
paper, we can do some of it in the office, can 
get it in late and be criticized by the editors, 
or can risk later publication. 

Then comes the complicated analysis of the 
relationships of all of these facts to each other, 
and judgment enters in because there are no 
statistical measures. There is no one index 
marked “Satisfactory Saturday.” 

This is the action which might he taken on 
the basis of the analysis of the facts. We de- 
cide to empty the wastepaper baskets but let 
the rest of the house cleaning go. The facts 
about the relationship of dirt to length of life 
of the material are not clearly proved; many 
other factors enter in. Aesthetics are not so 
important as we will either he swinnning or 
writing the paper or paying bills. We decide 
we can pay some hills, tlien Ave Avill have time 
to pay the rest next Aveek. We Avill SAvinr, and 
start the paper in the office and finish it next 
AAcekend if necessary. 

We can folloAv this same process in making 
a home visit. We are all familiar Avith (he 
monition to start our he.alth supervision visits 
Avith the family’s interest, meet their needs first. 
We have a harder time Avhen it comes to teach- 
ing them the procedures Ave learned in our 
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schools of nursing. Tiiere are no prioi-ities 
here; every step is equally important, or at 
least that is the way we often were taught. 

It is nob easy to decide whicli single thing 
one Avould teach a family if only one thing 
could be absorbed by them. It is a very good 
exercise to think about priorities in this w’ay. 
After deciding what should come first, think 
what should be taught second if only two 
things can be taught, and so on. 

F or example, tlie public health nurse visits a 
household where she finds this situation : ilike, 
age 12, has a streptococcal sore throat. John, 
age 10, has previously had rheumatic fever. 
The boys sleep in the same room. In her back- 
ground of Imowledge, the nurse has specific 
facts about rheumatic fever and streptococcal 
infections. She analyzes tlieso and forms a 
judgment. Priority 1 is to keep the boys apart. 
Priority 2 is to keep John taking prophylactic 
penicillin. By the time slie has helped the 
family work out alternate sleeping arrange- 
ments for John, various ways of making sure 
he doesn’t go into the room to play or to get 
something, the family’s time and conceuti’ation 
powers liave run out. So she does not teach 
anything further in this visit about the isola- 
tion technique, she says nothing about boiling 
dishes and burning paper handkercliiofs, for 
she has decided these have lower priority at 
this time. 'Nor does she mention anything re- 
garding diet and care for Mike. Obviously we 
could go into much greater detail and discuss 
why she cliose these priorities and wliether or 
not we can agree with her. But stated in brief, 
tliis case is just one illustration of the omis- 
sions which must occur at times when one plays 
the priority game seriously. 

This analysis of what is most essential in any 
given situation or procedure and wliy it is pri- 
ority 1, 2, or 10 could be an important part 
of our teaching in tlie basic professional schools 
of nursing. It would help sJiai-pen our think- 
ing to consider why we do the tilings we do 
and their relative importance under varying 
conditions. 

The Community Program 

When we apply these steps in planning a 
public health program for tlie community, we 


again get the facts first. We are on familiar 
ground in this first step. We know we must 
find out what the most important health prob- 
lems of a comramiity are before we develop a 
specific plan of action. We are accustomed to 
looking at mortality data and morbidity data 
when the latter is available- Today in most 
communities in tliis comitiy we would find 
diseases of the cardiovascular system at the top 
of the list, witli cancer and accidental deaths 
among the top five. Blaternal and infant mor- 
tality would be at the bottom along with deaths 
fi-om the acute communicable diseases. This is 
' one set of facts about needs of the community, 
but there are others which may be in conflict 
just as there were in tlie activities for a Sat- 
urday in Slimmer which I mentioned earlier. 

Tliere are facts about the interests and de- 
mands of various groups in tlie community. 
The Ecliool ijrincipals want a health program 
for the scliool children. The physicians want 
nurses to give injections in tlie liomes — to their 
patients with anemia, allergies, or infections. 
The parents want poliomyelitis “shots” for their 
children and perhaps tliemselves. 

The special consultants from the State health 
department are each pressing us to put our 
efforts into such different programs as posi- 
tive health guidance for mothers and children, 
care of the posthospitalized tuberculosis pa- 
tient, care of the posthospitalized mental pa- 
tient, heart disease and cancer control pro- 
grams, supervision of the health of the aged, 
especially in nursing homes, reemphasis on 
immunization against diphtheria and smallpox. 

There is another set of facts we gathei’, and 
that is information about the community re- 
sources available to meet some of the needs re- 
vealed by the facts already listed. We are not 
alone; we need not try to do the whole job 
ourselves. 

We find the Junior Chamber of Commerce 
has started a hospital program of recreation 
for older citizens; the tuberculosis and public 
health association used to be very active but 
has not done much recently; the local heart 
association has just been organized ; the Junior 
League is working in the hospital outpatient 
department; there are a number of inactive 
nurses living in the community. 

Although the above listing presents a com- 
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plicated picture, it is not nearly as complex 
as a real community would be. Obviously the 
analysis of these facts and their relationship 
to each other in order to arrive at priorities 
in our program will require time, thought, and 
judgment. Wlien all factors had been taken 
into consideration we would probably find that 
no program activity would be completely ruled 
out. We would do part of each, giving more 
time — more priority — to some than to others 
just as we did when plaiming our Saturday’s 
activities. 

Our priority plan would help us in meeting 
pressures for more of any given service. If it 
had a low priority, the group exerting the pres- 
sure would have to show why this service 
should be moved higher in the list, thus auto- 
matically depressing other services. 

This does not mean that the plan made at the 
beginnmg of the year, the beginning of the 
week, or even the day’s plans can always be 
followed. In health work there are always 
emergencies ; there are always unexpected de- 
mands. It may be poliomyelitis vaccination 


clinics, or an influenza epidemic, or a special 
study of new drugs for home treatment of some 
disease which claims our attention. These may 
have to take priority for short periods over all 
other activities in our program plan. Wlien 
this happens the decision has often been made 
by someone else, but if we understand the rea- 
son for the decision we can accept it and give 
it first consideration in our own miirds. 

In summary, in order to establish priorities 
we first must have knowledge based on facts 
and experience; we must make an analysis of 
the relationships of the various facts ; then, be- 
cause there are no mathematical formulas to 
show us which activity should have priority, we 
must use judgment in the interpretation of our 
anatysis. The action we take, the jrrogram we 
carry out, is the resrdt of the above procedures. 
We can then go home — if we have dealt with 
our personal need to please everyone — at the 
end of each day, at the end of each year, satis- 
fied that, according to our best knowledge and 
judgment, what has been left undone was less 
important than what has been done. 


U. S. Injury Estimates, July-December 1957 

Dui'ing the last half of 1957 about 25 million Americans were in- 
jured sei'iously enough to require medical attention or to limit their 
activities for at least a day, accordhig to a prelimmaiy report by 
the Public Health Service’s U. S. National Health Survey. 

Injuries during this period resulted in almost 214 million daj^s of 
restricted activity, hicluding 55.5 million days spent in bed at home 
or in a hospital. The report also shows : 

• Home accidents hijured 10,065,000 ]3eople, or 40.3 percent of all 
injured. 

• Work accidents injured 4,173,000, or 16.7 pex-cent. 

• Motor vehicle accidents injured 2,444,000, or 9.8 percent. 

• Other kinds of accidents and injuries resulting from violence 
involved 8,267,000, or 33.1 percent. 

• Of the total injured, 14.1 million were males and 10.8 million, 
females; 14.9 million were urban residents; 7.1 million lived in rural 
nonfann areas ; and 3 million lived on farms. 

The Preliminary Eeport on Number of Pei-sons Injured, United 
States, July-December 1957 is the tliird in a series based on con- 
tinuing nationwide household inteiwiews, conducted for the Public 
Health Service by theU. S. Bureau of the Census. 
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Budgeting a Combined Health Department 

A. D. SIDIO, M.S., and JOHN S. ANDERSON, M.D. 


M EEGIiSTG separate city and county health 
departments into one organization results 
in certain advantages, but specific obstacles 
must be overcome before the combined unit can 
be considered successful. 

The foremost problem confronting any such 
combined department is that of obtaining an 
adequate budget. This is sometimes compli- 
cated by the city and county governments’ 
differing on the amount each should contribute 
to the health department budget. Theo- 
reticailjq the amount should be worked out 
between the two governments without any lielp 
or hindrance from the health department. 
I’iTien agreement is lacking, however, the 
department may find itself in the unwanted 
but necessary iiosition of arbitrator, especially 
if lack of agreement threatens dissolution of a 
combined unit before there has been suliicient 
opportunity to demonstrate the advantages of 
'combination. 

The Pueblo City-County Health Department 
in Colorado was organized in July 1952. By 
written agreement, the city and county of 
Pueblo gave the new department the balance of 
the funds unexpended from the budgets of the 
former health departments, with which the new 
department ivas to ojierate until January 1953. 
Unfortunately, the written agreement between 
the city and county of Pueblo, permitting the 
formation of the department, contained noth- 
ing concerning the future financing of the de- 

ilfr. Sidio is sanitation chief for tivo districts in 
the Allegheny County Health Department, Pitts- 
burgh, Pa. He was formerly director of environ- 
mental sanitation for the Pueblo City-County Health 
Department, Colo. Dr. Anderson is director, 
Pueblo City-County Health Department. 


partment. This was a serious oversight, for 
the city and county governments had diametri- 
cally opposite viewpoints on the matter. 

Pueblo County lias a population of about 
120,000. Approximately 80 percent of the 
population is in the city of Pueblo. There are 
only two, very small, incorporated connnunities 
in the county besides Pueblo. Most of the re- 
maining population is in the fringe ai’ouncl the 
city of Pueblo. 

City and County Debates 

Before 1952, the county health department 
consisted of two nurses, a sanitarian, and a part- 
time health officer. Compared with the city 
healtli department, the operation was small. 
After the merger, the county government rea- 
soned that its share would be proportionate to 
the 23opulation of the’eounty excluding the city 
of Pueblo. 

The city government i^ostulated that since 
the residents of the city paid county taxes, they 
should expect to get health services from the 
county. In the city’s opinion, it would be logi- 
cal for the city to withdraw all its contributions 
and let the county assume the entire operation 
of the health department. The county coun- 
tered by explaining that since the people of the 
city lived in a congested area, they had more 
jjublic health problems, would need more health 
deiJartment services, and should expect to con- 
tribute more to the budget. 

This debate continued each time the health 
deijartment budget was presented from 1952 to 
1956. Much time was wasted by all concerned. 

In 1955, the health officer went to 10 meetings 
in which the proportionate share of the budget 
was the only item discussed. Each year, some 
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kind of compromise was reached ; yet neither 
o-overnment- felt that the arrangement was 
equitable. 

In 1956, a complete impasse was reached in 
what had now become the routine annual health 
department budget conferences. Everyone had 
grown weary of hearing the same arguments 
over and over again without resolution. The 
inability of the two governments to reach agree- 
ment had nullified the otherwise increased effi- 
ciency of the health department. The dissolu- 
tion of the combined department was imminent. 

Devising a Formula 

At this crucial moment, the department found 
it necessary either to assume the undesirable 
position of arbitrator or to see several years of 
hard work and progress go for naugiit. An at- 
tempt was made to express in mathematical 
terms population, taxes, and services within 
the city and coimty area outside the city. 
Population was eliminated as a necessary m- 
ffredient in the formula since for several reasons 
the services were not given on a projjortionate 
basis. For example, the department provided 
the school nursing program in the county area, 
while the city schools had continued their own 
nursing px’Ogram at the time. The idea was 
that, if the formula could correlate the extent 
that the city population was taxed with the 
amount of health services they received, the 
city’s share of the budget could be determined 
equitably. 

The formula, as originally presented to sim- 
plify explanations, was as follows : 

C-f£?, (B-C)=ScB 

wiiei'e 

C=:The city's share of the health department’s 
budifet. 

£!c~The assessed raluation of the city, expressed 
as a percentage of the total county valu- 
.ition. 

B='l’he net budget to be divided between the 
city and the county. ( State contributions, 
income on vital statistics, and other funds 
would he subtracted from the gross budget 
to obtain the net budget.) 

(B— C)=Tbat i>art of the budget paid by the county. 

Bc=:The percentage of the health department 
services provided inside the city. 

The left side of the formula is the entire 
amount paid hy the city, the funds coming 


from the city’s separate contribution and from 
the county for the county ta.\-payers living in 
the city. The contribution by the city sub- 
tracted from the total net budget represents 
the amount paid by the county. When the 
amount paid by the county is multiplied by the 
percentage of the county valuation inside the 
city, the portion of county taxes collected from 
the city residents is accounted foi'. 

The right side of the foi-mula represents what 
the city receives for the moneys paid. If the 
city receives a certain percentage of the services 
of the health department, then it is obligated 
to pay that percentage of the budget. This also 
holds true for the county. The formula is based 
upon each paying for the services received. 

A similar formula could be worked out to de- 
termine the county’s share, but this would be un- 
necessary. The formula is set up to determine 
the city’s share of the budget, and the county’s 
share can be determined b}'' computing {B—G). 

Calculating Ihe Clly’s Share 

Except for *S'o all factors in the formula were 
known. The percentages of services provided 
in the city (/S'o) could be determined from the 
daily activity reports in the Pueblo City- 
County Health Department. Statistically, this 
figure can be determined within reasonable ac- 
curacy without adding appreciably to the time 
required to prepare d.aily activity reports. The 
department personnel had been preparing ac- 
tivity reports for several years, although no 
differentiation between city and coimty work 
was made prior to January 1, 1966. 

The manner in which the services given to the 
city is calculated seems complicated, but actu- 
ally it is very simple administratively. Each 
person in the field codes the number of hours 
spent for the city and county. Office time and 
time spent on activities that cannot be con- 
veniently broken down into city and county 
components are ignored, since tliey should be 
proportionate to'tlie time spent on the vai-ious 
activities in the field. 

General expenses, such as tlie liealtli officer’s 
salary and commodities used by the entire de- 
partment are assumed to be proportionate to the 
division of the field services. Since field serv- 
ices were coded in the past, it did not add to the 
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Hypothetical values ivere then substituted for 


Conclusion 

used SI 

ssfuily by other departments. The type 
service aviJJ vary ivith each department, but t 
codmg procedure can be adiipted to meet t] 
individual situations ivith ease. 

The formula would be particularly applicah 
to combined departments where more than on 
governmental unit contributes to the budgel 
Tins would be true where several counties wen 
combined into a district health department oi 
where several cities withm the jurisdiction oi 
a county health department are expected to con- 
tribute to the department budget. The u«e of 
the formula should tend to eliminate much un- 
necessary work for those seeking approval for 
conxhined health department budgets. 
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Hospital records show that accidental injury is the chief cause of 
hospitalization, followed by hernia, heart disease, and tuberculosis. 
Leading causes of deaths are malignant neoplasms and heart disease. 


Health Problems of American Seamen 
as Measured by Hospital Statistics 

ROBERT W. BARCLAY, A.B., and EDYTHE A, GRAY, A.B. 


T he health of seamea has long baen. a 
matter of concern to major maritime 
powers. In the United States, Congress au- 
thorized the President “to provide for the tem- 
porary relief and maintenance of sick or dis- 
abled seamen” in 1798, making merchant sea- 
men the first group in this country eligible for 
medical care through Federal legislation. This 
action by Congress gave support to an indus- 
try that was an integral part of our national 
defense forces and vital to our foreign trade. 
At the same time, it provided the means for 
coping with a public health problem. 

To a considerable degree, the public health 
problem of itinerant seamen without community 
ties has diminished. Living conditions on 
ships at sea and in boarding houses ashore have 
improved dramatically over those chronicled at 
the turn of the century. But seamen today 
continue to constitute a unique group whose oc- 
cupation warrants special considez-ation of 
their health problems. 

The merchant maxdne, long recognized as the 
“fourth arm of defeizse” and essential to for- 
eign trade, is also an industry that requires a 

Mr. Barclay is program analysis and reports officer 
of the Bureau, of Medical Services, and Mrs. Gray is 
chief of the Biometrics Section, Statistics and Re- 
ports Branch of the Bureau's Division of Hospitals, 
Public Health Service. 


high degree of risk to the healtlz and physical 
well-being of its labor force. Seamen must un- 
dergo exposure to diseases through foreign 
travel as well as the health hazards of ship- 
board life. Close confiizement and lack of pro- 
fessional medical attention for loizg periods 
when vessels are at sea are factors which can 
have far-reaching influence on health. In port, 
the seaman is fi’equently in need of medical care 
in a location many hundreds of miles from his 
home. For these reasons the United States and 
other maritime nations have seen fit to make 
special provision for the health zzeeds of 
seameir. 

Sizzce seamen ci’ews of merchant vessels are 
world travelers, national interest izi the health 
of seamen has led to international recognition 
of the problem. In the early ISOO’s the United 
States Congress authorized the care of seamen 
from foreign-flag vessels in our marine hos- 
pitals, as they wei’e then known, at the expense 
of the shipping operator. 'With the develop- 
ment of wdreless communicatiozz, a program of 
medical advice to ships at sea was adopted that 
is today virtually worldwide. Lists of inter- 
national venereal disease treatment facilities 
have heeir published for many years. More I'o- 
centty, a Joint International Labor Organiza- 
tion-Woi-ld Health Organization Committee on 
the Hygiene of Seafarers has been formed. 

In the United States, medical care is pro- 
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videcl for all seanieji actively engaged in their 
occupation on Ainerican-tlag vessels. Seamen 
with 60 days of continuous sea service are 
eligible for medical care while actively engaged 
in this work and for a 90-day period follow- 
ing their last sea service. We estimate that the 
number eligible for liealth services who were 
employed on vessels navigating the deep seas, 
the Great Lakes, and coastal and inland water- 
ways averaged 162,500 in 1956 and 166,000 in 
1957. (The year here and elsowliere in this 
paper refers to the Federal dscal year, July 1- 
Jiine 30. The estimate of employees is based 
on data in the Maritime Manpower Report and 
other information from the Maritime Admin- 
istration in the Department of Commerce, the 
Fisli and Wildlife Ser vice in the Department 
of tlie Interior, and the American Waterways 
Operators, Inc.) 

Seamen on American-flag vessels receive in- 
patient and outpatient medical aud dental care 
tlirougli a network of Public Health Service 
facilities that also minister to the health needs 
of Coast Guard personnel, Federal employees 
with a job-related, compensable injury or ill- 
ness, and several other categories of benefi- 
ciai’ies. The facilities used by seamen include 
12 general medical and surgical hospitals, a 
tuberculosis hospital, and 2 neuropsychiatric 
hospitals. In addition, 20 outpatient clinics 
staffed with full-time personnel are operated 
in ports along the seacoasts and waterwjn'S in 
this country and its possessions. In another 
98 locations, wliere tlie caseload does not war- 
rant a full-time acti\’ity, care is supplied 
tlirough contx'acts with private physicians for 
part-time service. Outpatient facilities are au- 
thorized to use local hospitals in emergency 
situations until patients can be transferred to 
the nearest Public He.altli Sez-vice liospita]. 
Seamen receive about 40 percent of the total 
volume of care provided by these facilities. 
The following data indicate the level of utiliza- 
tion for seamen : 


Inpatient admissions. 
Average daib’ census. 
Inpatient disoharges- 
Outpatient visits 


IZi.ad 1957 

34, 1S4 33, 104 

3, 350 2, 360 

23, 067 24. G58 

43S, 000 454, 073 


- It would be difficult to compare these gross 
measures of Izealth services with standard or 


average hospital utilization rates for the gen- 
eral population. Tlie precise age-sex composi- 
tion of the seaman labor force cannot be ascer- 
tained, and little is Jenown about the e.\teat to 
which seamen use health services outside Public 
Health Service auspices. Tlzese factoi-s, how- 
ever, do not preclude the development of a con- 
siderable quantity of informative materia! 
through analysis of hospital moihiclity and 
mortality statistics. The causes of hospital ad- 
mission and of hospital deaths are valid indi- 
cators of the major health problems of seamen. 
These data are reported to Washington for each 
patient dischaigecl by Public Health Service 
hospitals and contimct facilities. Infonzzation 
for seamen discharged in 1950 and 1957 forms 
the primal’}' source of the data which follow. 
Ninety-nine percent of the patients were men. 
More than foiu’-izfths were white ; Negroes ac- 
counted for 10 percent, and anothei- 3 percent 
were of other ethnic groups. 


Causes of Hospitalization 

Injuries due to accidents Izead the list of 
causes for admission of seamen to hospitals. 
Other most frequezztly named causes are hernia, 
Izeart disease, tubei’cnlosis, zzlcers, and malig- 
nant neoplasms (table 1). These conditions 


Table 1. Leading causes for hospital admission 
among seamen discharged from Public Health 
Service and contract hospitals, 1956 and 1957 



1956 

1957 

C-ause for 
hospitalization 

A'um- 

ber 

Rate 

per 

100 

dis- 

charges 

Num- 

ber 

Rate 

per 

100 

dis- 

charges 


23, 967 

100. 0 

24, 658 

100. 0 





•Occidents (SOO-999) — j 

3, 173 

1 1, 465 

1, 434 

13.2 
! 0 . 1 

‘ 3, 3S5 
1, 614 

! 13. 7 

' 0- 5 

He.art disease 

(410-443) 

5. 0 

1, 376 

5. 0 

Tuhorctilo^is 

(001-019) 

1, 173 

4. 9 

1, 204 

4. 9 

Ulcers of stomach 
(.o4r>-/S4!2). 

768 

3. 2 

752 

3.0 

Malignant neoplasms 
(140-205) 

756 

3.2 

739 

3 0 


Xote: Figures in parentheses are category mimbers 

f the International Statistical Classification, 1918. 
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Figure 1. Hospitalizafion of seamen for vene- 
real disease, Public Health Service and 
contract hospitals, selected years. 



Year 

represent the cause for about one-third of the 
hospitalizations of seamen, and they account 
for slightly less than one-half of their total 
days of hospitalization each year. 

Injuries due to accidents were the cause of 
hospitalization for more than 13 percent of the 
discharged patients in 1956 and 1957. The 
high standing of this category among the con- 
ditions leading to hospital admission is a re- 
flection of the hazardous nature of the seaman 
occupation. In its Accident Facts for 1957 the 
hfational Safety Council reports that the marine 
transportation industry had the highest rate of 
disabling injuries (number of injuries per mil- 
lion man-hours) among 40 major industry 
groups. The 3,173 seamen discharged in 1956 
following hospitalization for treatment of in- 
juries included 989 patients with fractures (ex- 
cluding those of skull and face bones and frac- 
ture residuals) ; 812 with open wounds, contu- 
sions, and the like; 614 with dislocations, 
sprains, and strains; 371 with intracranial in- 
juries ; and 387 with other injuries. 

There has been little change m the relative 
frequency of injuries due to accidents as a cause 
of hospital admission among seamen during the 
past 10 years. This condition has ranked first 
since the late 1940’s. Before then, however, 
venereal disease was the most frequently named 
cause of hospital admission. There were entire 


wards set aside in Public Health Service hos- 
pitals for long-term treatment of syphilis. 
With the introduction of penicillin, hospital- 
ization of seamen with venereal diseases was 
sharply curtailed. Although approximately 
the same number of seamen were discharged 
from hospitals in 1930 apd in 1957, admissions 
for venereal disease amounted to more than 
5,000 in 1930 as compared with 265 in 1957. 
As recently as 1948, venereal diseases have 
accounted for a substantial share of the hos- 
pitalizations of seamen (fig. 1). 

The list of leading causes for hospitalization 
of seamen reflects some conditions traditionally 
associated with the maritime industry, such as 
accidents and tuberculosis. It also includes two 
relative newcomers, heart disease and malignant 
neoplasms. The number of seamen with these 
latter conditions indicates that the average age 
of the seamen labor force is increasing. This 
indication is borne out by analysis of the age 
distribution of the seaman discharged from hos- 
pitals. Between 1948 and 1957 the median age 
increased from 37.9 to 47.0 years; in 1957, sea- 
men 65 years of age and older outnumbered 
those under 25 years of age (fig. 2) . 

The frequency rates for the leading causes of 
hospital admission vary considerably according 
to the age of the patients. Accidents represent 
a relatively small share of the conditions 
treated among older patients, who tend to have 

Figure 2. Age at time of hospital admission of 
seamen discharged from Public Health Service 
and contract hospitals, 1957. 

Br 



under 25 25-34 35-44 45-54 55-64 65 and 
Age group over 
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substantially more heart disease and malignant 
neoplasms (table 2). 

Seamen treated only for accidental injuries 
during a period of hospitalization had an aver- 
age length of stay of 17 days in 1036. This 
compares with 13 days for seamen with a diag- 
nosis of hernia, 23 days for those with heart 
disease, 111 days for those with tuberculosis, 20 
days for those ■with ulcers, and 35 days fox* 
those with malignant neoplasms. These hgui-es 
are based on single-diagnosis cases not requiring 
further immediate hospitalization. Transfer 
cases are excluded. 

These differences in length of stay for the 
leading causes of hospital admission and the 
variation with age in types of conditions 
treated help to explain why older seamen tend 
to be hospitalized for longer periods than 
younger ones. Other factors are contributory, 
however. Older patients tend to be treated for 
more conditions per hospital admission tlian 
younger seamen and to remain hospitalized 
longer even for the same conditions. The vax*- 
iation in length of stay by age group is shown 
below : 


Age 
(if cars) 

All ages 

Under 23 

23-34 

33-14 

43-54 

53-64 

63 and older. 


yicdian stay 
(days) 

17 
10 
13 

_ 15 

18 
22 
23 


Causes of Hospifa! Deaths 

A total of 518 hospital deaths were reported 
for seamen hx 1956 by Public Health Service 
hospitals and contract facilities. Of this num- 
ber, 208, or 40 percent, were attributed to ma- 
lignant neoplasms. The next most frequently 
named cause was heart disease, which ac- 
counted for 109, or 21 percent, of the hospital 
deaths (table 3) . 

For all males in the general population, heart 
disease is the leading cause of death, both in 
and out of hospitals. Heart disease deaths far 
outnumbei’ the deaths attributed to malignant 
neoplasms. This same relationship is observed 
among male patients dying while hospitalized 
undeiHhe Saskatchewan Hospital Service Plan. 


. Table 2. Leading causes of hospitalization for 
seamen, by age: rate per 100 discharged pa- 
lients. Public Health Service and contract hos- 
pitals, 1956 


Cause for hospitalization 

-Age at time of admission 
(years) 

Under 

45 

45-04 

05 and 
older 

Accidents.. , 

' 17. 6 

10. 1 


Hernia . 

4. 6 

7. 7 

5. 2 

Heart disease 

1. 6 

8. 5 

17.6 

Tuberculosis 

4. 2 

5. 5 

4.0 

Ulcers of stomach 

3. 2 

.3.5 

1.3 

Malignant neoplasms 

1.0 

4.3 

10.0 


Note: For International Statistical Classification 
numbers for cause categories, see table 1. 


Of 1,853 male deaths reported by general hos- 
pitals of Saskatchewan in 1951, 447 were the 
i*esult of malignant neoplasms as compared 
with 532 caused by heart disease. Anong tlie 
seamen included in our study, however, the 
number of deaths from malignant neoplasms 
is almost twice the number of deaths attributed 
to heart disease. (The Saskatchewan data 
were supplied by tlie Division of Public Health 
Methods, Public Health Service, which ob- 
tained tliem from the Saskatchewan Hospital 
Service Plan.) 

This difference is probably explained by the 
effects these diseases have on the emiffoymeut 
pattei'ii of seamen. Seamen with heart disease 


Table 3. Hospital deaths among seamen, fay 
age, Public Health Service and contract hos- 
pitals, 1956 


Cause of deatli 


All causes- 


Maiignant neoplasms (140- 
205) 


General arteriosclerosis (450)- 

Cirrhosis of liver (5S1) 

Tuberculosis (001-019) - - -- 
All other 


Ago .at time of admission 


All 

ages 

Undei 

45 

5 

1 05 
45-04 and 
older 

' 

518 

73 

332 ' 

113 

20S 

2.3 

f 

139 

40 

109 

7 

72 1 

30 

27 

0 

15 

12 

26 : 

2 

19 

5 

IS 

3 

11 ' 

4 

130 

38 

76 , 

16 


Note: Figures in parentlief * categop’ 

f the rnteniational Statistical Ciassilicatioii, I94S. 
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which is not rapidly progressive to death be- 
come unfit for duty at sea and consequently 
lose their eligibility for medical care. The end 
result of the disease in these patients is not 
reflected in these ,figaires. Malignant neo- 
plasms, however, frequently cause relatively 
quick death. Hence, many more seamen with 
malignant neoplasms than with heart disease 
are likely to be eligible for care throughout tire 
course of their- disease. 

That the older seamen tend to leave the labor 
force is indicated by a comparison of the ages 
of hospitalized seamen and of Saskatchewan 
males. In Saskatchewan in 1951, the propor- 
tion of discharged patients 65 years of age and 
older was 20 percent. The correspondmg fig- 
ure for the seamen in our study was less than 
7 percent. 

Adjusting for the difference in ages between 
the seamen and the Saskatchewan males would 
not change the picture substantially. Of the 
deaths of seamen aged 45-64: years, 139 were 
attributed to malignant neoplasms and 72 to 
heart disease, stiU a ratio of 2 to 1. The num- 
ber of deaths due to malignant neoplasms 
among Saskatchewan males in this age group 
was 130 as compared with 139 for heart disease. 

Another comparison for discharged patients 
aged 45-64 years, however, shoAvs that the pro- 
portions of hospital admissions for malignant 
neoplasms were approximately the same among 
seamen and SaskatcheAvan males. Heart 
disease, on the other hand, was the cause of 
hospitalization for a greater proportion of the 
seamen (tabled). 

These data support the hypothesis that sea- 
men with heart disease leave the maritime la- 
bor force and thereby lose their eligibility for 
medical care. The fact that deaths due to ma- 
lignant neoplasms far outnumber those caused 
by heart disease among seamen receiving med- 
ical care in Public Health SerAUce and contract 
facilities cannot, therefore, be interpreted as 
evidence of an association between the seaman 
occupation and malignancies. 

Tuberculosis, like malignant neoplasms and 
heart disease, ranks high as a cause of death 


Table 4. Malignant neoplasms and heart dis- 
ease among hospitalized seamen and Sas- 
katcheAvan males aged 45—64 years 



Seamen j 

SaskatchcAvan 

males 

Cavise for 
hospitalization 

Num- 

ber 

Kate 
per 100| 
dis- 
charges'! 

Num- 

ber 

Rate 
per 100 
dis- 
charge.?^ 

Malignant neoplasms. _ 
Heart disease . 

491 

973 

4. 5 
9.0 

561 

1, 029 

4. 4 
8. 1 



' Based on total of 10,842 discliarged patients, ex- 
cluding tuberculosis patients. 

- Based on total of 12,780 patients discharged from 
general hospitals. 

as Avell as a cause of hospitalization. In 1956, 
18 deaths among hospitalized seamen -were at- 
ti'ibuted to tuberculosis, about 3.5 percent of the 
total hospital deaths. This figure is consider- 
ably smaller than the proportion in past years. 
Tuberculosis accounted for 15 percent of the 
hospital deaths among seamen in 1948 and 5 
percent in 1954. 

Summary 

Examination of morbidity and mortality 
statistics from Public Health Service hospitals 
and contract facilities indicates that accidents, 
hernia, heart disease, tuberculosis, ulcers, and 
malignant neoplasms aie today the major 
health problems of American seamen. These 
conditions represent the cause for about one- 
third of all hospitalizations of seamen and ac- 
count for slightly less than one-half of the days 
of inpatient care they receive. 

Venereal disease, once the leading cause of 
admission to hospitals among seamen, has A'ir- 
tually disappeared as an illness requiring 
inpatient care. 

Malignant neoplasms and heart disease are 
named as the underlying cause for 60 percent 
of the hospital deaths. Deaths due to tuber- 
culosis have decreased sharply from levels of 
a few years ago. 
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and Davis (/I) reported pneumonitis occurring 
m persons entering a cave. It is not reported 
hether bats were present. They called this 
disease cave sickness” and suggested that it was 
a new disease entity. The patients did not re- 
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act to liistoplasmin or coccidioidin down to di- 
lutions of 1 : 100 and 1 ; 10, and no complement- 
fixing antibodies to these antigens could be 
shown in any of the 21 persons who became ill. 
On the basis of X-ray appearance, symptoma- 
tology, and one isolation of Rktoflasma from 
the mouth of the cave, Grayston and Furcolow 
accepted this epidemic as histoplasmosis (S, 9). 

An epidemic of proved histoplasmosis occur- 
red in persons entering a cave in Venezuela 
(f2, 13). Conversion to histoplasmin sensi- 
tivity and significant complement fixation titers 
were demonstrated, and Histoflasnxa was iso- 
lated from 1 of 5 soil samples taken. The cave 
sheltered a large colony of bats. 

Cases of histoplasmosis occurred in 46 per-' 
sons entering caves sheltering bats in the Trans- 
vaal in South Africa {14-] ■ Aahnals placed in 
one cave were also infected, and B.isto'plasxna 
was isolated from the tissues of these animals. 
Speleologists from the Cape of Good Hope who 
have not entered caves in the Transvaal have 
remained histoplasmin-negative. 

A cave in Peru has been described as the 
source of histoplasmosis, formerly known lo- 
cally as “fiebre de Tingo Maria” {15). This 
cave is inhabited by a nocturnal fruit-eating 
bird {Steatomis caripmRs), sometimes called 
the “oil bird” because of the oil obtained from 
its fat, which is highly prized by residents of 
the area. Many susceptible persons entering 
the cave to collect these birds have developed a 
pneumonitis which is now recognized as histo- 
plasmosis. Histoplasma was isolated from soil 
in the cave, and its presence there was attrib- 
uted to enrichment of the soil by droppings of 
/S. cai'ifejisis. However, it is known that bats 
also inhabit the cave. Grayston and Furcolow, 
in reviewing epidemics of histoplasmosis (S), 
mention a personal communication from Dr. 
E. Englert, Jr., who observed pneumonitis in 
persons who scraped quantities of bat dmig 
from the timbers of a bridge in Maryland. 

Methodology 

The methods used in the present study for 
isolating II isto plasma from soil were those de- 
scribed in 1954 (3), and were only sliglit modi- 
fications of the methods used in the original 
isolation of Ilistoplasma from soil in 1949 (2). 


Soil specimens were scooped up directly into 
sterile 25 by 50 mm. pyrex test tubes and the 
cotton stoppers were replaced to permit drying 
of the specimens. If the specimen is sealed, as 
by a scz-ewcaf) top, the humidity of even a mod- 
erately dry soil encourages germination of fun- 
gus spores, germination of weed seeds, and 
activity of microfauna with a resultant rapid 
change in the microflora. 

Immediately upon return to the laboratory, 
10 to 15 ml. of the specimen was removed to 
another 25 by 150 mm. tube, 0.8 percent sodium 
chloride solution was added nearly filling the 
tube, a sterile rubber stopper was inserted, and 
the suspension was shaken vigorously for a 
half minute. The suspension was allowed to 
sediment for 10 to 15 minutes and 5 to 10 ml. 
of the supernatant was removed by pipette to 
a conical glass or small beaker. For each ml. 
of the supernatant, 0.25 ml. of an antibiotic 
solution (2 mg. streiDtomycin and 5 mg. peni- 
cillin per ml. water) was added and 1 ml. of 
this inoculum was injected intraperitoneally 
into each of 5 or 10 Swiss, white, general-pur- 
pose mice. The mice were killed after 4 weeks 
and cultures were znade fz’om liver and spleen. 
In the specimens with a high fecal cozitent, it 
was sometimes necessary to increase the amount 
of antibiotic or to treat the inoculated mouse 
with antibiotics the next day. The remainder 
of the origuzal soil suspension was held at room 
temperature for reexamination if necessaiy. 

The House and Its Environs 

The i-epeated isolatiozi of Histoplmma from 
soil adjacent to the foundation of a bat-in- 
fested house near Clarksburg, Md., where sev- 
eral cases of histoplasmosis occurred, points to 
a relationship between this disease and the 
pi’eseizce of the house bat. 

My attention was brought to the Clarksburg 
episode when Dz*. Donald Polil, of the Chil- 
dren’s Hospital in IVasliington, D. C., referred 
an infant with severe histoplasmosis to the 
Clinical Center of the National Institutes of 
Health in Bethesda, Md. TJie child had ac- 
quired a fatal izifection shortly after its family 
had moved into the old house. Several of its 
siblings were also ill. 

I fiz-st visited the premises with Dr. Pohl on 
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Uccouer lUj luoG. The only large building on 
the premises, where presumably the childrea 
were mfected, was an old, 2-story frame resi- 
dence (see illusti’ation). The only other struc- 
tures were a small shed 40 feet east of the house, 
which had been used many years before for 
chickens but was now a doghouse and storage 
shed, and a pri\'y 150 feet southwest of the 
house. 

The front dooiyard consisted of bare, firm, 
clay soil, w'ith a patchy lawn of bluegrass and 
other grass begiiming about 15 feet from the 
house. The lawn east of the house sloped to 
the south and consisted of grass and weeds in- 
tersected by a bax’e soil pathway, deepened by 
erosion, e.xtending neai-ly parallel to the east 
wall and 3-15 feet distant from it. The back 
dooryard to the south, except for small j)atches 
of grass and weeds, was bare for several feet 
adjacent to the house. Beyond an apple tree, 
which supported a child’s swing, was a 
scattered accumulation of refuse where trash 
had been burned and ashes had been dumped. 
West of the house was a weedj' grass lawn, slop- 
ing to the south. 

The house was in poor repair, with loose 
siding and cornices containing apertures suf- 
ficiently large for the entrance of bats. One 
conspicuous irregular hole in the siding half- 
way up the cast wall of tlie house mms ap- 
proximately 4 by 10 inches in size and showed 
evidence of frequent use. Bat dung was ap- 
parent on the groimd adj'acent to the solid stone 
and cement plastered foundatioji on all four 
sides of the house. It was especially abundant 
on the west side of the house where large quanti- 
ties had fallen from the roosting sites of the 
bats in the attic and wall, and had accumulated 
between the exterior siding and the inner wall 
of the house. From tliis voluminous deposit, it 
had sifted out between the loose siding boards 
to the ground. 

The family was aware that the house 
sheltered a colony of bats, and inspection of 
the attic revealed a large colony of the common 
brown bat or house bat, Eptesicus fuscus, and 
several bushels of bat guano. Sixteen bats were 
captured and brought to the laboratory where 
they were killed, measured, identified by the 
writer, and spleen, liver, and lung were cultured 
for fmm. In order to utilize more fully the 



Histopiasma was isolated from soil adjacent to 
the stone and cement plastered bosement wall 
on all four sides of this house. The hole in the 
east wall of the house and holes in the cornices 
were used hy bats to gain entrance to the attic. 

materia], the brains Avere removed, pooled, and 
injected into mice in a test for rabies. No 
pathogenic fungus Avas isolated, and no 2fegri 
bodies Avere found by A. C. Faber Avho examined 
the mouse brains. 

Isolations From Soil 

^Wien the premises Avere first visited iu 
October, 28 soil samples were collected. Ten of 
these were adjacent to the doglioiise and IS Avere 
taken adjacent to the foundation of the house, 
the outside enti-ance to the basement, and in- 
side the basement. j:Vs these latter samples 
Avere collected, we obseiwed many bat drop- 
pmgs which had sifted out from accumulations 
imder the loose siding or had fallen to the 
groimd as bats entei'ed the attic. Tiuree of the 
ten samples taken adjacent to the doghouse 
were positive. Histopiasma capsulatum' was 
isolated from 1 of 5 samples taken hiside the 
cellar and from 11 of 13 samples taken •ad- 
jacent to the foimdation. It is noteworthy 
that positive samples were obtained fi’om all 
four sides of the house. 

On a second visit to the home on March 11, 
1957, two samples Avere collected from soil ad- 
jacent to the foundation on the north side of 
the house. Both were positive. 

On June 26, 1957, 24 hours after a 1-inch 
i-ain, 21 collections AA-ere made. The soil Avas 
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moist but well drained. Ten specimens were 
taken at approximately 1-foot intervals in a 
northerly direction from the north side of the- 
house, across the front dooryard which was 
composed largely of bare, hard-packed earth, 
extending to the bliiegrass sod lawn beneath an 
oak tree 25 feet from, the house. Histoplasma 
was isolated from only one specimen collected 
adjacent to the foundation. 

Oi'yptococcns mofonnam was isolated ad- 
jacent to the foundation and from specimens 
taken S and 5 feet from the foundation. When 
this series of specimens was collected, expecto- 
rated sputum was observed on the moist soil 
at several points. The patches of sputum were 
avoided in collecting soil samples, but it was 
assumed that many other sputums, no longer 
visible, had been spit upon the yard adjacent to 
the front porch and elsewhere on this side of 
the house. The time interval since recovery 
from histoplasmosis of all surviving members 
of the household would preclude relatmg these 
sputvuns to pulmonary histoplasmosis, but they 
might relate to the isolation of Oryptococeus 
from these sites, where Histoplasina was not 
found. 

Three specimens were taken adjacent to the 
foundation and at 1-foot intervals eastward 
from the northeast corner of the house; aU 
were positive for Histoploinia. All five speci- 
mens taken at the foundation and at 1-foot in- 
tervals eastward from the southeast corner 
were positive. Of the three specimens taken 
near the foundation on the west side of tlie 
house nistoplasvia was isolated from two, and 
all mice receiving the third specimen died 
within 21 hours. 


Collections were made again on July 11, 1957, 
at a time when the soil was quite dry. Speci- 
mens w’ere taken adjacent to the foundation and 
at approximate!}' 1-foot intervals along three 
parallel lines running eastward. Among 10 
specimeirs collected along the first line, only 
one adjacent to the foundation and one 1 foot 
from it were positive. Of 10 specimens along 
the second line, 4 from the sites marked at 0, 1, 
2, and 3 feet and a fifth 6 feet from the founda- 
tion, were positive. .iVlong the third line, 5 of 
6 specimens taken adjacent to the fovmdation 
and out to a distance of 5 feet were positive. 

Collections were made on August 22, 1957, 


%yhen the soil was dry, and specimens were 
taken adjacent to the foundation and at approxi- 
mately 15-inch intervals running eastward from 
the house foundation, most of these specimens 
being from nndemeath bluegrass sod. Of 10 
specimens, only the 4 adjacent to the foundation 
and extending out to 31/3 feet were positive. 

Eighteen soil samples were collected on Sep- 
tember 30, 1957, again adjacent to the northeast 
corner of the house and running eastward at 
intervals of 1-to 3 feet. The first 5 specimens, 
extending to 3 feet from the foundation, were 
j)ositive for Ehtoplasma. 0. neoformam was 
isolated fi'oin the sixth specimen, which was in 
a footpath 5 feet from the house. Histoplasina 
was isolated from one specimen 9 feet from the 
house. 

It seems apparent from the sampling already 
done that Histoplasina can be isolated consist- 
ently from soil adjacent to tbe foundation of 
this house and that its ability to grow here is 
related to the presence of bat droppings. It is 
further remarkable that there is no apparent 
association with chickens or other birds. The 
precise interval since chickens had been kept 
on the premises was not known by tlie residents 
except that it had been many years before. It 
is further remarkable that, although most of the 
studies of the spatial relationship were made on 
the north and east sides of the house, Eisfo- 
plasma was isolated on all four sides, including 
the south side which was somewhat shaded by 
an elevated porcli and a tree and the west side 
whicli had no protection from the sun. 

Since the study was begun, we have been com- 
paring selected soil samples taken near the 
foundation and positive for Ehtoplasma witli 
samples taken at a distance of several feet and 
from which Histoplasina was not isolated. The 
soil is acid (pll 5.3-6.7) without consistent or 
significant diffei’ences in pH reactions between 
positive and negative soils. Unweathered bat 
dung has a pH reaction of 0.2 to 7.1. To date, 
although several hundred fungi have been iso- 
lated, we have not recognized significant differ- 
ences in the microflora of positive and negative 
specimens. Sampling will be continued 
throughout 1958 in an investigation of the ex- 
twit to which distribution of Histoplasina is 
limited on these premises and in a further search 
for seasonal differences, for histoplasmosis in 
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bats, and especially for micro-organisms whiclj 
may eitlier stimulate or inhibit Uisto plasma in 
the higlily competitive environment of soil. 

Conclusion 

The special significance of this study relates 
to a possible explanation of the prevalence of 
histoplasmin sensitivity and the occurrence of 
clinical cases of histoplasmosis in certain ur- 
ban areas where the sources of 'infection are 
not yet recognized. It is a Avell-known habit 
of the brown bat (jP. fusous) , sometimes called 
tlie “house bat,” to liA''e in crevices and attics 
of old houses, and “it is often seen about street 
lights in large cities where it finds congenial 
habitation in dark nooJjs in the roofs or in ac- 
cessible crannies in the buildings” {16). Soli- 
tary indii'iduals or pairs may roost throughout 
the active season behind the shutters of I’esi- 
dences and seek shelter for hibernation in more 
protected spaces iji the same or neighboring 
buildings or in caves in the winter. Fairly 
large colonies maj’’ inhabit the false fronts of 
shops or store buildings of an ai'chitectui’al 
style popular 50 years ago. The house bat is 
urban as well as rural in its choice of residence. 

In view of the findings reported here, His- 
toplasma should be sought in soil samples ad- 
jacent to any buildings infested or colonized 
b}^ bats in towns wliere histoplasmin sensitivity 
is observed under circumstances not readily 
explained by known exposures to the litter of 
chicken houses or other commonly recognized 
sources. It should be sought in towns where 
there is a differential histoplasmin-reactor rate, 
especially if the higher incidence of reactors 
is in an older part of town. Large old houses, 
even if in good repair, offer more crevices and 
slielters for bats than the small compact houses 
of new real estate developments. 

This remarkable association of bats with a 
severe family epidemic of histoplasmosis and 
with the presence of Histoplasma adjacent to 
the foundation of the house may not be unique. 
Enrichment by bat feces of soil near a building 
infested by the house bat appears to be as ef- 
fective in supporting the sapropliytic growth 
of Histoplasma as bat guano is generally sup- 
posed to be in those caves associated with cases 


of histoplasmosis. The wide distribution of 
the house bat and its intimate association ffitli 
man atul Iniman dwellings may well support 
a widespread reservoir of Histoplasma m soil 
to which man is frequently exposed. 

Summary 

Histoplasma capsulatum was isolated from 
50 of 105 soil samples from 6 collections made 
between October 1956 and September 1957 on 
the premises where a family epidemic of liis- 
toplasmosis had occurred. Chickens, often as- 
sociated with the saprophytic gi-owth of this 
fnngus, had not been kept on the premises for 
many years. 

Histoplasma was isolated from 45 of 66 soil 
specimens (CS percent) taken adjacent to or 
within 5 feet of the foundation wall of the 
house and from only 2 of 29 (6.8 percent) 
tiilcen 6-lS feet from the house. Three of ten 
samples taken near a doghouse were also posi- 
tive. 

Tim house sheltered a colony of the brown, 
or house, bat {Eptesicus fmcus), and bat dung 
was found adjacent to the foundation. The 
presence of bats is the apijarent factor respon- 
sible for tlie constant saprophytic infestation 
of soil on these premises with H. capsulatum. 
The house bat inhabits suitable shelter's in 
towns and cities, as well as rural ai'eas, and 
may be the ecologic factor responsible for the 
presence of Histoplasma., prevalent liistoplas- 
min sensitivitj', and clinical liistoplasmosis in 
observed instances of urban histoplasmosis in 
towns and cities wliere -reasons for the occur- 
rence of these plienomena hare not yet been 
determined. 
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Cerebrovascular Diseases Classified 

All known types of brain “strokes” have been classified and defined 
for the first time in a 2-year study conducted by a committee ap- 
pointed by the National Institute of Neurological Diseases and 
Biinchiess, Public Healtli Service. The committee, comprising eight 
of the Nation’s leading physicians, was fonned to explore ways of 
facilitathig research in cerebrovascular diseases. 

In addition to setting up a common language for the exchange of 
information of researchers, tJie classification serves as a useful tool 
in the treatment of “strokes.” Precise diagnosis is imjaerative iu 
new treatments for several types of brain blood vessel 'diseases, the 
study points out. 

Nine major categories ai’e set up in the classification, with changes 
in tissue the detennining factor in tlie gi’oupings. Two categories 
include the majority of cases: blocks in a blood vessel and rupture 
or hemorrhage of a blood vessel. Next important is temporary lack 
of blood without tissue death. 

In emphasizing the pioneermg- chai-acter of tlie study, Dr. Clark' 
ll MilUkan, neurologist of the Ufayo Ciinic, Rochester, Mimi,, and 
committee chairman, said that many statements in the study may 
undergo modification as understanding of the diseases increases. 

Copies of tlie study, A Classification and Outline of Cerebrovascu- 
lar Diseases, which appeared in the ilay 1958 issue of Neurology 
may be obtained from the National Institute of Neurological Dis- 
eases and Biinchiess, Public Health Service, Betliesda U, Md. 
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Decreasing Radiation 
In Photoflnorograpliy 

Edward L.- EnNSBERGEn 

D uring- the last several years, considerable 
attention has been given to reducing tlie 
amount of diagnostic X-radiation that medical 
and dental patients receive. With this objec- 
tive, research has concentrated on tlie radio- 
graphic pi’ocess, making improvements in 
intensifying screens and film emulsions, to 
reduce exposure of both film and patient with- 
out loss of detail of the diagnostic picture. 

A major consideration is that up to 98 percent 
of the densitj^ of a radiograph, except for the 
nonscreen typo of film, may result from the 
actinic rays given off a fluorescent screen under 
the influence of X-ray energy. Tlie remaining 
density is a consequence of X-rays directly. In 
photofluorographic ivorb, the radiograph is ob- 
tained by a purely photographic proces.s. A 
camera records on photogi’aphic film tlie image 
appearing on a chemically treated surface that 
fluoresces imder the influence of X-radiation. 

The period of film exposure required to obtain 
an image by this photographic procedure de- 
termines the necessary period of X-ray pro- 
duction. Therefore, shortening the necess.ary 
photograpliic exposure time, by use of a 
“brightei'"’ fluorescent screen or a more sensitive 
film emulsion to record the image, permits coi'- 
responding reductions in X-ray exposme time 
for the patient and in the amount of scattered 
radiation the technician and others in the vicin- 
ity of the X-ray machine will absorb. 

Faster Film Emulsions 

Within the last few months, a new gi-een- 
sensitive photofluorographic film (A), type 
PP'G-ATO, which has a faster emulsion than 
film produced previously (A), type PF-470, 
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has been put on the market. This new film was 
tested in the Electronics and Teclmical Serr- 
ico Laboratory, Tuberculosis Program, Public 
Health Service, to compare its emulsion speed 
with that of the earlier type. 

Both types of film were exposed on a 70-mm. 
photofluorogxmphic X-ray machine, using a 
safety-timer instead of a phototimer. An im- 
pulse coimter (one impulse being equal to VlS!) 
second) was connected across the' field coil of 
the main contactor to measure the time of eacli 
exposure. A Presdwoocl phantom, representing 
the patient, was used in front of the hood. 
The grid in front of the fluorescent sci-een was 
removed so that grid lines would not interfere 
in making density readings. The X-ray ma- 
chine was operated at 100 kilovolts peak and 
175 niilliamperes. All factors, except time, 
were kept constant, and exjiosures were made 
on both types of film. 

The t\yo strips of film were processed simul- 
taneously by the temperature-time teclmique 
in open tanks containing regular X-ray process- 
ing solutions. After the film was waslied and 
dried, the density in the same area of each 
frame of film was measm’ed by a densitometer. 
The base plus fog level density was measured in 
the clear area between each two frames and 
subtracted from the density reading in the 
frame to obtain the density of the emulsion. 
The emulsion densit}" readings and the film 
density readings were then plotted against tune 
periods in impulses, and smooth curves were 
drawn tlirough the points for both types of 
film (fig. 1). By choosing a density reading 
and noting the cori'esponding exposure time on 
eadx curve, the comparative speeds of the two 
films were obtained. 

It is noteworthy that the new film emulsion is 
twice as fast at the density of 1 as the older 
type. Tlie older fype lias a colorless base in 
contrast to the light purple base of tlie new. 
This, of course, affects the overall apparent 
density and makes the new type of film 2.8 
times faster than tlie old at the density of 1. 

Less Radiafion 

Another study carried out in this laboratory 
determined the effect of added filtration on; 
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1. Skin dose received by a patient from a 
'70-nnn. cliest photofluorogram. 

2. Exposiu-e time. _ , . 

The work was done in a bus unit containing a 

70-mm. pliotofliiorographic machine. All ex- 
posures were phototimed, and an impulse count- 
er was connected across the field coil of the main 
contactor to measure the time in multiples ot 
i/.oo of a second. Again a Presclwoocl phantom 
was used. A condenser R meter with a -.5- 
roeiitgen chamber was used to measure the radi- 
ation at the surface of the phantom, which rep- 
resents the skin dose received by the patient. 
Pieces of half-hard-rolled aluminum sheet, 0.025 
inches tliick, were used for the added filtration. 

X-rays were produced at 100 kilovolts peak 
and 175 milliamperes, first with no added filtra- 
tion, then with added filtration, in steps of 0.0^5 
inch. The observed data are graphed in figure 
2. An increase in the period of exposure is 
required with increased filtration to obtain a 
given density; radiation experienced by the 
phantom in the direct beam decreases, neverthe- 


Figure 1. Comparison of speed of *^0 types 
of photofloorographic film (TOO kilovolts peak, 
175 milliamperesl. 
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Figure 2. Effect of aluminum filtration on ex 
posure time and radiation dose. 



less. With 3 mm. of added aluminum filtration, 
the phantom received only 55 percent of the 
dose received without such filtration even 
■ though the length of exposure increased 30 per- 
cent. The aluminum filters out those X-rays 
of longer wave length wliich are absorbed by the 
patient and do not contribute to the brightness 
of the fluorescent screen. 


Summary 

A new type of photofluorographic film 
(PFG-470) requires an exposure period onl}"^ 
half as long as the earlier type (PF-470) to 
obtain a radiograph of the same density. Thus, 
the patient receives only one-half the radiation. 
If 3 mm. of alummiun filtration is added, the 
patient will receive approximately half the ra- 
diation dose he would receive without it. witli 
either tjqie of fihn, even though the exposure 
time must be increased a third to obtain an 
image of a given density. 

To illustrate these reductions, for a fluoro- 
gram of a patient of average size made witli 
the earlier type of film and no added filtration 
(100 kilovolts peak and 175 milliamperes), the 
exposure time maj^ be IS impulses, or 0.15 sec- 
onds. If 3 mm. of aluminum filtration is added 
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Decreasing Radiation 
In Photofluorograplij 

Edward L. Erksbehger 

D XJRII^G the last several years, considerable 
attention lias been given to reducing the 
amount of diagnostic X-radiation that medical 
and dental patients receive. With this objec- 
tive, research has concentrated on the radio- 
graphic pi’ocess, making improvements in 
intensifying screens and film emulsions, to 
reduce exposure of both film and patient with- 
out loss of detail of the diagnostic picture. 

A major consideration is that up to 98 percent 
of the density of a radiograpli, except for the 
nonscreen t 3 ’pe of film, may result from the 
actinic rays given off a fluorescent screen under 
the influence of X-ray energy. The remaining 
density is a consequence of X-rays directly. In 
photofluorographic work, the radiograph is ob- 
tained by a purely photographic process. A 
camera records on photographic film the image 
aiipearing on a chemically treated surface that 
fluoresces under the influence of X-radiation. 

The period of film exposure required to obtain 
an image by this photographic procedure de- 
termines tlie necessary period of X-raj^ pi'o- 
duction. Therefore, shortening the necessary 
photographic exposure time, by use of a 
“brighter” fluorescent screen or a more sensitive 
film emulsion to record the image, permits cor- 
responding reductions in X-ray exposure time 
for the patient and in tlie amount of scattered 
radiation the technician and others in the vicin- 
ity of the X-ray machine will absorb. 

Faster Film Emulsions 

Within the last few months, a new green- 
sensitive pho'tofluorographic film (A), type 
pj'(5^_470, wliich has a faster emulsion than 
film produced previously (A), type PF-470, 


jllr. Ernsberger is an electronic scientist luth the 
Electronics and Technical Service Laboratory, Pub- 
lic Health Service, Rockville, Md. 


has been put on the market. This new film was 
tested in the Electronics ami Technical Serv- 
ice Laboratory, Tuberculosis Program, Public 
Health Service, to compare its emulsion sped 
w’itli that of the earlier type. 

Both types of film were exposed on a liO-nns. 
photofluorographic X-ray machine, using a 
safety-timer instead of a phototimer. An im- 
pulse counter (one impulse being equal to ^120 
second) was connected across the' field coil of 
the main contactor to measure the time of e.ieh 
exposure, A Presdwood phantom, representing 
the patient, was used in front of the hood. 
TJie gi’id in front of the fluorescent screen was 
removed so that grid lines would not interfere 
in making density I’eadings. The X-ray ma- 
chine was operated at 100 kilovolts peak and 
175 milliamperes. All factors, except tinw, 
were kept constant, and exposm'es were made 
on both types of film. 

The two strips of film were processed simul- 
taneously by the temioerature-time teclmique 
in open tanks containing regular X-ray process- 
ing solutions. After the film was washed and 
dried, tlze density in the same area of each 
frame of film was measured by a densitometer. 
The base plus fog level density was measured in 
the clear area between each two frames and 
subtracted from the density reading in the 
frame to obtain tlie density of the emulsion. 
The emulsion density readings and the film 
density readings were then plotted against time 
periods in impulses, and smooth curves were 
drawrr through the points for both types of 
film (fig. 1). By choosing a density reading 
and noting the corresponding exposure time on 
each curve, the comparative speeds of the two 
films were obtained. 

It is noteworthy that tire new film emulsion is 
twice as fast at the density of 1 as the older 
type. The older type has a colorless base in 
contrast to the light purple base of the new. 
This, of course, affects the overaU apparent 
density and makes the new type of film 2.S 
times faster than the old at tlie density of 1. 

Less Radiation 

Another study carried out in this laboratory 
determined the effect of added filtration on : 
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Serologic Stvidies of Staphylococcal 

Enterotoxin 

E. P. GASMAN, Ph.D. 


T he need for a simple and specific tech- 
nique for demonstrating and assaying 
staphylococcal enterotoxin has been recognized 
for a long time. Kesearch efliorts ranging from 
biological tests ■with small and relatwely cheap 
animals ( 1 , 2 ) to extensive chemical and sero- 
logic studies of enterotoxin (5) have not at- 
tained this important objective. 

The many contradictory reports found in the 
literature (4-) on staphylococcal enterotoxin are 
evidence of the inadequacy of the crude, dif- 
ficult, and impractical tests that are available 
for its detection. Evidence incriminating sus- 
pected foods in outbreaks of staphylococcal food 
poisoning is largely circumstantial and is 
limited to the use of epidemiological findings 
and the demonstration of the presence in the 
suspected food of appreciable numbers of en- 
terotoxin-producing staphylococci. The very 
ubiquity of the staphylococcus and, conversely, 
the possibility of the presence of the heat- 
resistant enterotoxin in foods which no longer 
contain viable staphylococci, detract consider- 
ably from the value of such procedures. 

Furthermore, the demonstration of entero- 
toxigenicity of the isolated staphylococcus in- 
volves considerable effort. The isolated or- 
ganism must be cultured on special media in 
order to produce the enterotoxin, and the pres- 
ence of the latter is determined by the feeding 
of monkeys or the parenteral introduction of 
the culture filtrates into monkeys or cats. 
When available, human volunteers may be fed 


Dr. Casman is a bacteriologist in the Division of 
Microbiology, Food and Drug Administration. 


the suspected food or the culture filtrate. 
Monkeys, cats, and humans vary considerably 
in their susceptibility to the enterotoxin and 
may acquire an increased tolerance to it. Prior 
to parenteral achninistration of the culture fil- 
trate it is necessary to remove or neutralize the 
alpha or beta hemolysins which may be present. 
These toxins are lethal and may in themselves 
elicit the emetic reaction characteristic of the 
enterotoxin. The monkey-feeding test, al- 
though specific, is impractical because of its 
low sensitivity, the marked valuation in sus- 
ceptibility of the animals, and obvious prob- 
lems of their cost, availability, handling, and 
maintenance. 

Parenteral administration of the enterotoxin 
to cats is complicated by the activity of the 
alpha and beta hemolysins, by rapid produc- 
tion of increased tolerance to the enterotoxin, 
and by a considerable variation in susceptibility 
of test animals. This method is, however, more 
sensitive, cheaper, and more convenient than the 
monkej'-feeding test. In the studies presented 
here, 3 to 10 ml. of culture filtrate was injected 
intravenously into unanesthetized adult cats, 
as described by Ilammon (5) . Prior to injec- 
tion, alpha and beta hemolysins were removed 
by boiling, neutralization with antiserum con- 
taining antibodies for alpha and beta hemoly- 
sins, or by digestion with pancreatin (unpub- 
lished data). The cats were used once only. 

Key strains of staphylococci, selected for the 
production of enterotoxin for immimization 
purposes, were checked for enterotoxigenicity 
by feeding culture filtrates to monkeys. 

The studies described here were designed to 
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tliis tjpc of film, the patient will receive 
only half as large a close of radiation although 
the exposure time will be increased to 24 im- 
pulses, or 0.20 seconds. If the new film is 
used, which simultai^eously halves both the ex- 
posure time and the dose, an exposure of 12 
impulses, or 0.10 seconds, will suffice, and the 


radiation dose will be only one-fourth of tliat 
received with the older type of film without 
the added filtration. 

MATESJAtS 

(A) Type PB'Q-i70 and type PF-470 film, Eastman 
Kodak Co., Bocfiester, At Y. 



Health Survey in Nepal 

Our bureau of local health services has finished its 
first health survey, reporting on 157 persons in 
Hitaura, Nepal, in territory described as “Paradise” 
in a recent travel movie. In the last 5 years, deaths 
occurred in 20 of the 30 families surve)ed; 7 of the 
deaths came before 1 year of age and 13 before the 
age of 20. 

The 34 women questioned in the survey had had 
9 abortions or stillbirths and 142 deliveries of live 
babies; but 18 of these infants died before the age 
of 1 year. These figures mean an annual mortality 
rate of more than 4,000 per 100,000 or 4 per 100 
population. This rate cannot be projected because 
of the small sample, but Hitaura s mortality rate may 
possibly represent all of rural Nepal. 

— Raymond E. Stannard, M.D., public health ad- 
viser, V. S. Operations Mission, Nepal. 

First Conference 

Thailand’s first national conference of public 
health workers was held at Cholburi in March 1957. 
From all parts of the country, 200 health officers, 
nurses, sanitary engineers, health educators, and 
other workers gathered to confer, revicAV, and plan 
for the nationwide public health program. 

—Andrew P. Haynal, deputy chief, public health 
adviser, V. S. Operations Mission, Thailand. 
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Cochabamha’ s Boycott 

The 100,000 people of Cochabamba were vacci- 
nated in 7 days when smallpo.x broke out in this 
Bolivian city. Health servicio workers found 218 
cases, hut it is assumed that many others were hidden 
and that some infected persons left to escape 
isolation. 

In a mass campaign 24 teams of medical students 
vaccinated house by house, 5 teams of nurses vac- 
cinated at schools and factories, and 16 vaccination 
clinics rvere set up at government and private agen- 
cies and in industrial plants. Cochahamha’s 29 phar- 
macies ivere given instructions and equipment for 
inoculations. 

Local authorities and the public joined in a volun- 
tary boycott which was decisive in the campaign’s 
success. Banks, restaurants, buses, cinemas, and 
public offices refused to serve unvaccinated persons. 

Glycerinated smallpox vaccine previously used in 
Bolivia proved to be of doubtful potency; several 
persons vaccinated a month before developed the 
disease during the outbreak. Lyophilized vaccine 
‘was imported from France and Peru for the mass 
vaccinations. 

At the close of the campaign, 105,548 people — in- 
cluding both the resident and floating population- 
had been vaccinated. These were identified by in- 
delible ink marks on the finger tip, ivhich helped to 
establish the number inoculated. 

As the campaign extends to rural areas of Cocha- 
bamba Department and later to the rest of the nation, 
it is expected that smallpox u'iH be wiped out in 
Bolivia. 

— Haradd S. Fredeuiksen, M.D., chief, health, hous- 
ing, and welfare field parly, U. S. Operations 
Mission, Bolivia. 
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tlie same medjum which had been incubated for 
20 to 2i hours with rockmg or rotation. 

Separation and Concentration 

It was necessary to concentrate and partially 
purify the crude toxin before use in attempts 
to immunize rabbits and in the serologic studies 
described below. This was accomplished 
briefly as follows: After removal of the or- 
ganisms by centrifugation and filtration 
through a Selas candle, the filtrate was reduced 
in volume approximately 100 times by dialysis 
and concentration. Dialysis was carried out 
for 2 or 3 days at 5° C. against distilled water 
containing 1 : 1,000,000 merthiolate. Concen- 
tration was then accomplished by perevapora- 
tion in a current of air or by the use of a flash 
evaporator. 

Some of the larger volumes of culture filtrate 
were partially purified and concentrated by 
first adjusting the pH to 3.2-3.3 at 0° 0. with 
1 : 5 HCl to precipitate a considerable amount of 
nonenterotoxic material and then precipitating 
most of the enterotoxiii from the supernatant 
by slowly adding methanol to a final concentra- 
tion of 25 percent while maintaining the tem- 
perature at — 5° C. or lower. 

In some of the immunization studies in which 
toxins prepared with enterotoxic staphylococ- 
cus strains No. 224 and No. 230 were used, 
digestion with crystalline tiyjisin was fomid to 
remove the hemolysins without appreciable de- 
struction of the enterotoxin. After such treat- 
ment, however, it was necessary to increase tlie 
concentrations of methanol to 40 to 65 percent 
in order to precipitate the enterotoxin. 

The crude concentrates obtained by these pi'o- 
cedures varied considerably in potency, con- 
taining from 200 to 1,000 cat-vomiting doses 
per milliliter. A cat-vomiting dose is the mini- 
mal amount of enterotoxin which consistently 
produces emesis in cats. This is determined 
by injecting intravenously twofold serial dilu- 
tions into healthy cats. 

The availability, later, of enterotoxins of 
higher potencies permitted a considerable ac- 
celeration in the progress of the pi'csent study. 
These wera concentrates of toxins of strains 
lOCE and SG obtained tlirougli the courtesy of 
Dr. G. i\I. Dack. The toxins had been pro- 


duced in a protolysate medium (JO) and the 
di'y So preparation had been considerably 
purified, usmg procedures described by Berg- 
doll (S). The crude 196E concentrate.s con- 
tained appreciable amounts of alpha and beta 
hemolysins and varied in potency, having a 
dry .weight of from 10 to 90 /rg. per cat-vomit- 
ing dose. The partially purified S6 prepara- 
tion contained a small amount of alpha 
hemolysin and no beta hemolysin and con- 
sistently produced emesis hr cats with as little 
as 2 jug. dry^ weight. 

Demonstration of Antigenicity 

In the exploratory stages of tliis phase of 
the study, umnurrization of rabbits was carried 
out over a long period of time, using as antigen 
trypsin-digested concentrates of No. 224 entero- 
toxin prepared in a variety of ways arrd in- 
jected at variable dosages both iirtravenously 
and subcutaneously. Babbits were fotmd to 
possess a marked though variable susceptibility 
to enterotoxin. When the intravenous route 
of mjectioir was employed, some rabbits were 
killed in 12 to 24 hours by 1 or 2 cat-vomiting 
doses. It was necessary, therefore, to build 
up resistance to the’ enterotoxin gradually. One 
or two cat-vomiting doses in 1 or 2 percent alum 
were repeatedly injected intracutaneously or 
subcutaneously, or both, until a tolerance to the 
intravenous injection of approximately two 
vomiting doses of the enterotoxin was estab- 
lished. The amount of antigen was then in- 
creased and injected subcutaneously. The in- 
tervals between injections were adjusted accord- 
ing to the animal’s maintenance of weight. In 
later stages of the immunization, in which 
larger amounts of antigen were used, the alum 
content was increased to 10 percent and the 
antigen was administered subcutaneously in di- 
Added doses. All alum-containing antigens 
Avere adjusted to a final pH of 6.0 and were 
presei'A ed Avith 1 : 10,000 mei’thiolate. 

Antigens prepared Avith 196E concentrates or ■ 
Avith tile partially purified S6 enterotoxin Avere 
not subjected to tryptic digestion. Both po- 
tassium alum and Freund’s adjuvants (emul- 
sion of 2 parts of antigen dissolved or sus- 
pended in saline, 1 part Falba, and 1 part 
paraffin oil, Avith 0.02 percent killed human 
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defcermijie the possible Viilue of serologic pro- 
cedures for the development of a practical test 
for staphylococcal enterotoxin and ■were carried 
out in. the following sequence: (o) production 
of enterotoxin in a simply prepared and dialyz- 
ablo fluid medium,- (b) separation and concen- 
tration of the enterotoxm for purposes of im- 
immizatiou and serologic testing; (c) demon- 
stration of antigenicity by the passive transfer 
of immunity and by in vitro neutralization of 
enterotoxin, using serum from immunized rab- 
bits; and {cl) demonstration of an antigen com- 
mon to enterotoxin-containing culture flltrates 
and absent in culture filtrates known not to con- 
tain enterotoxi)!. 


Production of Enterotoxin 

Since staphylococcal enterotoxin is produced 
in relatively small amounts, it was felt essential 
that a culture medium be used from which the 
products of bacterial growth could be eusilj' 
separated. To this end, a medium was sought 
which was dialyzable, free from lipids, pro- 
teins, and carbohj’drates, and capable of sup- 
porting good staphylococcal growtli and toxin 
production. 

.iVlplia liemolysin rather than enterotoxin 
productivity was studied iir the early develop- 
ment of tlie medium, and later the adequacy of 
the medium for the prodiictioa of enterotoxin 
was determined by comparison witli prepara- 
tions made in Dolman and Wilson’s soft agar 
medium {G) . Aeration by roclang (7) or ro- 
tation (5) of shallow fluid cultm-es in an at- 
mosphei'e of 40 percent cai-bon dioxide and 60 
percent oxj-gen was emploj-ed in tliis portioji 
of the study. 

Favorite and Ilammon (8) suggested tlie use 
of a simple medium for the production of en- 
terotoxin, consisting of a liydrolysate of casein 
enriched -with glucose, nicotinic acid, and tliia- 
miixe. To obtain good growth and toxin pro- 
duction, they found it necessary to inoculate 
the iiiedium rather heavily with a culture pre- 
pared in a meat infusion peptone broth, thus 
sm^plying additional gi'owth factors but at the 
same time introducing complex oi-ganic .sub- 
stances In our hands this medium and pro- 
cedure failed to give consisteiitly good yields 
of either alpha hemolysin or enterotoxin. 


Wlien a commercially prepared acid hydroly- 
sate of casein (Difeo’s Casamiiio acids) was 
employed, it was found that in order to obtain 
vei-y good growth of staphylococci it was neces- 
sary to add calcium pantothenate, 1-cystine, 
tryptophane, and magnesium sulfate in addi- 
tion to glucose, nicotinic acid, and thiamine. 
To obtain good production of alplia liemolysin, 
it ivas found necessaiy to substitute sodium 
acetate for the glucose and to add an optimal 
amount of iron. The f ollowing formula, which 
was found to be best for growth and the pro- 
duction of alpha hemolysin, consistently sup- 
ported the production of enterotoxin. 


Ferric citrate 

K:UPO, 

ICn^PO, 

JlgSO. . 711:0 

l-cystiae 

Sodium acetate 

l-tryptophaue 

Cnsainino acids (Difeo) 

Calcium pantothenate— , 
Tiiiaiuine hydrochloride. 
Nicotinic acid 

Distilled -water 


Gram 
0.025 
1.0 
1.0 
0.2 
0.025 
T.O 
0.0T5 
20.0 ' 

Mierogram 

500 

40 

1.200 

Liter 

1 


The pH M'as adjusted to 7.2-7.4 bj' the addi- 
tion of appro.ximately 1-0 ml. of 10 N sodium hy- 
droxide, and tlie medium was sterilized by auto- 
claving at 121° C. for 15 minutes after distribu- 
tion in the final container. InoculHm.= were 
small (0.1 ml. of an IS- to 24-hour broth cul- 
ture) for 30- to 100-ml. quantities of mediiiin 
and no special atmosphere w\as required. The 
method of aeration varied with the volume of 
toxin desired. The rotation at 20 rpm of 
30-ml. quantities of tlie culture in S-oz. nursing 
bottles (<?), the rocking (7) of 100-ml quan- 
tities in Eonx bottles througli an arc of 20° each 
ly^ seconds, and the sparging of air through 
larger volumes (P) all proved satisfactory. 
While enterotoxin iras produced in ail three 
procedures after 24 liours, rotated or rocked 
cultures were harvested after 30 to 48 lioui-s 
of incubation at 3o°-37° C- Larger volumes of 
culture were aerated by sparging with filtered 
air for ‘>0 to 24 hours after inoculating with ap- 
proximately one-tenth volume of a culture in 
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Figure 1. Zones of precipitation after ab- 
sorption of anti-S6 serum with Wood 46 and 
No. 1 concentrates and an extract of No. 243 
organisms. Illustrating the formation of a ' line 
of identity" (the coalescence of lines D and B) 
and a "line of nonidentity" (the intersection of 
lines D and C). Evident also is the antigen ex- 
cess effect obtained with the concentrated cul- 
ture filtrate of strain No. 1 which, in addition 
to failing to produce a zone of precipitation, 
prevents the complete development of line B. 


ence of a distinguishing antigen common to 
enterotoxic strains might permit the develop- 
ment of a test for the detection and assay of this 
toxin. A slight modification of the Petri-dish 
agar diffusion method of Ouchterlony (J4, 15 ) 
for the qualitative analysis of soluble antigens 
and antibodies was used for this purpose. 

In Ouchterlony’s method, antiserum is added 
to a centrally located well in the agar and anti- 
gens are added to peripheral wells. Antigens 
and antibodies diffuse toward each other 
through the agar to form zones or lines of 
precipitation where the two combine iir optimal 
proportions. The method permits separation 
of multiple precipitation systems into their 
ijrdividual components and, m addition, jrermits 
the comparison of two antigens or antibodies 
with each other in order to establish their 
identity, par tiul iderrtity, or rronidentity ( fig. 1) . 

In our study, plates Avere irrepared Avith a 
base containing 1.6 2 rercent Noble Sirecial Agar 
(Difco), O.S percent NaCl. 0.01 irercent merthi- 


olate, 0.003 percent methyl orange, and M/25 
veronal. The mixture was melted, adjusted to 
pH T.4 and filtered through paper until clear. 
A central Avell and four periplieral Avells Avere 
prepared using rectangular aluminum blocks, 
measuring 8 mm. square in cross section. A 
central hole, measuring 2 mm. in diameter was 
bored through the length of each block to 
facilitate its removal from the solidified agar. 
The Avells were prepared by covering the bottom 
of a standard Petri dish with 10 ml. of the agar. 
After solidification, the blocks were placed in 
position and an additional 20 ml. of the agar 
Avas added and allowed to solidify. The blocks 
Avere carefully removed from the agar and ar- 
ranged as recommended by Wilson and Pringle 
{ 16 ), with a distance of 1 mm. betiveen the cen- 
tral serum-containing Avell and the perijjheral 
antigen-containing wells. The jplates were al- 
lowed to remain uncovered for 30 to 60 minutes 
at 35° C. prior to use. The wells were charged 
with 0.2 ml. quantities of the reagents and Avere 
not refilled. Results were recorded after 5 to 
8 days at room temperature. 

The S6 antiserum Avas found to contain anti- 
bodies for antigens possessed by both entero- 
toxic strains and nonenterotoxic strains of 
staphylococcus. It appeared necessary, there- 
fore, to remove most of the antibodies for these 
common antigens before attemjpting to demon- 
strate the pi’esence of an antigen peculiar to 
enterotoxic preparations and absent from those 
that were enterotoxin free . 

To attain this goal, anti-S6 serum was first 
absorbed with concentrated filtrates of entero- 
toxm-negative strains Wood 46 and No. 1. Both 
strains gave negative tests for enterotoxin Avhen 
injected into cats in amounts equivalent to 50-60 
ml. of crude culture filtrate. The Wood 46 
strain was obtained from the Connaught Lab- 
oratories, Toronto, Canada, in 1938. It is coag- 
ulase-positive, produces an appreciable amount 
of alplia hemolysin, and has also been foimd to 
be nonenterotoxigenic by other iuA'cstigatoi-s. 
Strain No. 1 was isolated in 1949 from the 
stomach contents of an infant who succumbed 
to Avhat appeai-ed to be staphylococcal food 
poisoning. This strain differed from. noiAenter- 
otoxigenic strains and resembled enterotoxin- 
producing strains in that it contained heat- 
stable antigen which a\i\s piecipitated by anti- 
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tubercle bacilli and preserved with 1:10,000 
inerfchiolate) were used in the preparation of 
196E antiserums (ii). For the preparation 
of anti-S6 serums, only Freund’s adjuvants 
were employed. 

Serums were obtained from the rabbits under 
■immunization from time to time and tested 
for their antienterotoxin content either by pre- 
liminary mixture with approximately 2 vomit- 
ing doses of homologous enterotoxin (neutral- 
ization) 1 or 2 hours before injecting cats or by 
their ability to produce in cats a passive im- 
munity (protection) to approximately 2 vomit- 
ing doses of enterotoxin. In tlie latter pro- 
cedure the intravenous injection of the serum 
was followed within 3 to 5 minutes by injection 
of the challenging dose of enterotoxin. The 
amount of serum required to demonstrate neu- 
tralization or protection varied ’ivith the rabbit 
source, the duration of the immunization pro- 
cedure, and the potency and adjuvant composi- 
tion of the enterotoxin antigen. 

With the more potent enterotoxins 190E and 
S6 it was possible to demonstrate the produc- 
tion of “protective” antienterotoxin in a I'ela- 
tively short period of time after tolerance to 
the enterotoxin had been produced by the re- 
peated intracutaneous, subcutaneous, and in- 
travenous injection of 1 or 2 vomiting doses. 
For ^example, a rabbit prepared in this fasliion 
could be injected subcutaneously with 1,000, 
2,000, and 3,000 vomiting doses of 196E in 10 
percent alum at ll-day intervals. Protection 
against 2 vomiting doses of the homologous 
enterotoxin was demonstrated with 0.3 ml. of 
serum obtained 10 days after the final injection 
of the antigen. Another similarly prepared 
rabbit was immunized with 25, 125, 250, and 
375 vomiting doses of S6 antigen containing 
Freund’s adjuvants. Protection against two 
vomiting doses of the homologous enterotoxin 
required the use of 0.8 ml. of serum obtained 
30 days after the final injection of antigen. 
As little as 0.08 ml. of an anti-196E serum was 
found to confer a passive immunity against 
its homologous enterotoxin. In most instances, 
however, 0.3 to 0.5 ml. of serum was required 
to produce this effect. 

The results of more than 65 tests, repiesent- 
incr repeatedly confirmed observations, are sum- 
marized in the table. Eesults obtained with 


seiiim fractions prepared according to the pro- 
cedures of hfichol and Deutsch {12) and 
Aladjem and Lieberman (13) are included. 
Quantitative determinations of the antientero- 
toxin content of the antiseriuns were not made. 
In no instance, however, was more than O.o ml 
of the serum fraction, or its equivalent of 
whole serum, used. The antigenicity of the 
enterotoxins from the three staphylococcus 
strains, Nos. 224, 190E, and S6, is clearly dem- 
onstrated. illl react with their homologous 
enterotoxins, and 196E antiserum protects 
against heterologous S6 and 230 enterotoxins. 
Pseudoglobulin as well as the globulin frac- 
tions of Nichol and Deutsch prepared from 
196E antiserums neutralized 196E euteroto-vin 
and protected cats challenged with 196E and 230 
enterotoxins. 

Demonstration of a Common Antigen 

With the production of serums containing 
antibodies for homologous and for heterologous 
enterotoxins, an attempt was made to reveal 
a serologic relationship between enterotoxin 
fi’om different strains of staphylococcus. It was 
felt that the establislunent of the serologic iden- 
tity of staphylococcal enterotoxin or the pres- 


Neutralization of enterotoxins fay rofafait anti- 
serums and passive transfer of immunity as 
determined fay the intravenous test on eats 
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Figure 3. Effecf of further absorption with either a concentrated culture filtrate of strain No. 
243 (left) or an extract of No. 243 cells (right). Both absorbing antigens remove the heavy line 
of interference seen in figure 2. Absorptiot\ with the cell extract, however, removes less of the 
antibody which produces the single line with 196E and the more peripheral (line B, right) of the 
two lines produced with S6 antigen. The nonenterotoxic Wood 46 and No. 227 antigens 
produce no lines. 


figures 2 and 3. The interference line of S6 
was removed and only one good line of precipi- 
tation was formed with the heterologous 196E 
toxin. The outer of the two remaining lines 
formed with the homologous S6 toxin (line B, 
figs. 1 and 3) could be identified with the single 
sharply defijied line formed with 196E toxin 
by placing these antigens in adjacent wells to 
produce clear-cut lines of precipitation which 
coalesced at the junction of the respective pre- 
cipitation lines (fig. 1). 

The absorbed S6 serum was used finally, to 
test 100-fold concentrations of culture filtrates 
of 21 strains of staphjdococcus which had been 
found to be enterotoxigenic by the cat test and 
0 enterotoxin-negative strains for their ability 
to produce “lines of identity” with 196E and SO 
toxins. Of the 21 enterotoxigenic strains, 16 
were isolated from foods epidemiologicallj’ in- 
criminated in food poisoning incidents. Two 
were isolated during routine exammation of 
foods not involved in food poisonings. Two 
were isolated from feces from patients with en- 
teritis following intensive antibiotic therairy, 
and one (No. 214) from the nose of a child. 

Typical results obtained with some of the 
culture filtrates are shown in figure 1. All but 
one of the enterotoxigenic strains gave lines of 


identity with both toxins. The one exception, 
ITo. 244, was not a food poisoning strain but 
was isolated from the nose of a child. This 
strain gave a positive cat test for enterotoxin 
shortly after isolation, but, when retested, was 
found to have lost this ability. Of the 6 enter- 
otoxin-negative strains, 5 produced no lines of 
any kind. The sixth, however, produced a 
well-defined line of identity with the two posi- 
tive controls. This strain, No. 260, had been 
isolated during routine bacteriological exami- 
nation at the New York City Department of 
Health Laboratories from crab meat which was 
not involved in a food poisoning incident. 

The antigenic component common to the 21 
enterotoxigenic strams is shared by strains No. 
260 and No. 1, both of which are apparently 
uonenterotoxigenic. Strain No. 1 produces this 
antigen in relatively large amounts. This was 
shown by an antigen-excess effect ivlien its con- 
centrated culture filtrate was used in the Ouch- 
terlony plate test. It failed to form its por- 
tion of the line of identity and also inhibited 
the development of the portion produced by 
the enterotoxic control (line B in fig. 1). Fur- 
thermore, the antibody in the absorbed serum 
responsible for the production of the lines of 
identity was present in small amount and could 
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Figure 2. EffecI of obsorpfion of anli-S6 scrum with concentrates of culture filtrates of strains 
Wood 46 and No. 1. Many of the precipitation systems produced with unabsorbed serum 
(leff) are not obtained with the absorbed scrum (right). Detection of coalescence of lines pro- 
duced by heterologous 196E and No. 230 enterotoxins with one produced by the S6 antigen- 
antibody system is interfered with by heavy line A. 


enterotoxic serum absorbed with a concentrated 
culture filtrate of tlte Wood 40 striiin. 

Tile effectiveness of the absorption procedures 
was determined by preparing Oucliterlony 
plates to demonstrate coalescing lines of pre- 
cipitation (lines of identit}'^) between SO and 
196E (see fig. 1) enterotoxins and the absence 
of sucli lines in the antigens used for iibsoi-ption. 
For this purpose, the peripheral wells were 
charged with 100-fold concentrates of culture 
filtrates of the Wood 40 and A^’o. 1 staphylococ- 
cus strains and witli 2 to 4 cat-v'omiting doses 
of SC and 196E enterotoxins. Undiluted ab- 
sorbed serum was placed in the central well. 

Although absorption with the Wood 46 and 
No. 1 antigens removed much of the antibody 
in tlie serum (fig. 2), demonstration of a ‘‘line 
of identity” belonging only to tlie SC and 19CE 
toxins was not possible. This was due (a) to 
the possession by the Xo. 1 strain of staphylo- 
coccus of an antigen vliich was common to tlie 
entei’otoxigenic strains altboush not found in 
the other nonenteiotoxigemc strains under 
study, and (&) to the presence in the anti-SC 
serum of an antibody wliich vas not siilffciently 
absorbed by the Wood 46 and Xo. 1 concentrates 
so that a heavy masking zone of precipitation 
was produced in the Oucliterlony plate with SC 
enterotoxin (fig- 2, right). 


Culture filtrates of enterotoxigenic strain A'o. 
243 differed from others under study in that, 
like the SC enterotoxin, they produced a heavy 
masking zone of precipitation witli the ab- 
sorbed anti-SC serum. Further absorption of 
the serum with a glass bead extract (JT) of the 
cells of strain No. 243 removed the masking 
imtibody. The cell exti'act rather than a con- 
centrated culture filtrate was employed because 
of the presence of a smaller amount of eiiter- 
otoxiii in the cell extract. Assay for entero- 
toxin by injecting cats and for ‘‘interfering 
antigen” by titration with the Wood 46 strain 
Xo. 1-absorbed anti-SC serum showed tliat tlie 
concentrated culture filtrate contained 7 times 
more interferhig antigen but 30 times nioie 
enterotoxin than did the cell extract. Absorp- 
tion of the absorbed serum with the extract of 
the Xo. 243 cells resulted in tlie production of 
a good, well-defined line of identity between 
the imdiluted absorbed seriun and SC and 106E 
enterotoxins. Use of the more toxic concen- 
trate of the culture filtrate of strain 243 instead 
of the cell extract for this purpose resulted in 
the production of a markedly less well-devel- 
oped line of identity (fig- 3). 

Tlie effects of absorption witli the entero- 
Toxin-negative flood 40 and Xo. 1 sti .lins and 
With tbe'Xo. 243 pieparatioms are piesented in 


<;n4. 
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line with the heterologous 196E enterotoxiii in 
the agar (iiUusion plate test (fig. 5) . 

The presence, in strains No. 1 and No. 260, of 
the antigen otherwise common only to entero- 
toxigenic strains, suggested the possibility that 
the use of other culture media and procedures 
might reveal their enterotoxigenj^city. Culti- 
vation of these strains in a mixture of 40 per- 
cent carbon dioxide and 60 percent oxygen in- 
stead of air and on Dolman’s soft agar has 
yielded negative results. Attempts to demon- 
strate in the products of growth of these strains 
a protoxin similar to those described for some 
of the clostridial toxins {18-20) have yielded 
essentially negative results. In addition, at- 
tempts passively to protect cats against S6 en- 
terotoxin with antiserum prepared against con- 
centrated culture filtrates of strain No. 1 have 
aho been nnsuecessful, favther mdicating that 
the “common antigen'’ is neither toxin nor 
protoxin. 

Discussion 

The work of Dolman and ITilson (21) con- 
tributed substantially to tJie direction of the 
studies presented here. Using antiserum pro- 
duced in a horse, they were able to demonstrate 
a specific flocculation reaction which appeared 
to involve the enterotoxin and its homologous 
antibody. They indicated the desirability of 
support of their findings with many floccula- 
tion tests performed “in conjunction witlr 
parallel kitten tests, and involving filtrates de- 
rived from a large juimber of strains.” 

The absence of such confirmative studies, in 
the light of present Irnowledge, would seem to 
be attributable to the difficulties involved in the 
production of a specific antiserum of sufficient 
potency and the necessary dependence on one or 
more of the inadequate tests for the entero- 
toxin. The presence of not more than 5 per- 
cent entei’otoxin in the purest preparations so 
far prepared by Bergdoll (22) and the con- 
sistently positive emetic responses obtained in 
the present work with 2 fig. of the partially 
purified SG enterotoxin suggest a possible o.x- 
planation for earlier failures to confer passive 
immunity (5, 23), since in these studies anti- 
serums were produced by immunization with 
relatively weak and crude preparations. In 


addition, inability to obtain an active immunity 
to heterologous enterotoxins in monkeys ( 24 ) 
and in cats (25) may have discouraged such 
studies. 

Conflicting reports as to the antigenicity of 
staphylococcal enterotoxin (5, 6, 23, 26', 27) 
indicated the need for studies designed to re- 
solve this important phase of the problem. Al- 
though repeated demonstrations of tire pz’oduc- 
-tion of an acquired immunity or “increased 
tolerance” to enterotoxin had been made, the 
evidence for passive transfer of immunity was 
lacking. 

Neutralization of enterotoxic pi-eparations, 
however, had been reported. Dolman, Wilson, 
and Cockroft (28) found that the serum from 
a kitten made resistant to enterotoxin neu- 
tralized the enterotoxin when a mixture of the 
two was injected into a nornnai kitten. Da risen, 
Dack, and Cary (29) confirmed this report when 
the mixtures were injected intraperitoneally. 
When the intracardial route of injection was 
used in kittens, or the intravenous foute in 
monkeys, there was no neutralization by the 
serum, they reported. They also stated : “IVIien 
normal kitten blood was added to a mixture of 
enterotoxic filtrate and antiserum and then in- 
jected intraperitoneally into normal kittens, 
protection Avas not assured.” These investi- 
gators concluded that the presence of whole 
blood, extravasculai’ly or intravascularly, pre- 
vented the neutralization of ’enterotoxin by its 
antisermn. Dolman (27), hoAvever, demon- 
strated neutralization of enterotoxin by serum 
from immunized human and animal sources by 
injecting enterotoxin-serum mixtur-es mtvaven- 
ously into cats. Hammon (5), rvorking with 
crude toxins, failed to demonstrate in vivo neu- 
tralization through the use of “hyperimmune” 
serums from cats and rabbits. Surgalla, Berg- 
doll, and Dack (SO) were able to demonstrate 
a neutralization of S6 enterotoxin after mixing 
the to.xin Avith the homologous rabbit antiserum 
and feeding the mixture to monkeys. More re- 
cently, Burbianlca (31), administering entero- 
toxin and antiserum to cats by the intravenous 
route, claimed to liaA'^e neutralized a minimal 
enterotoxic dose of enterotoxin Avith as little as 
0.005 ml. of an antiserum produced in rabbits. 
Antiserum, produced against enterotoxin de- 
riA’ed from one strain of staphylococcus neu- 
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Figure 4. Examples of coalescing zones of precipitotion (“lines of identify”) formed between 
enterotoxic (designated with a plus sign) culture filtrates and the two control cnfcrofoxins (S6 and 
1 96E), Left: The line of precipitation produced with enterotoxic culture filtrate of strain No. 236 
coalesces with the single 196E line and with the outer (line B) of the two lines produced by the 
S6 enferofoxin. The nonenterofoxic No. 244 produces no lines. 


be removed completelj'- by further abaorption 
with the strain No. 1 concentrate. It was ap- 
parent, therefore, that it would be desirable to 
eliminate the use of tliis antigen for absorption 
of the anti-S6 serum. 

Use of diluted anti-S6 serimi after absorp- 
tion with TVood 46 cells alone was subsequently 
found to be a better procedure for the pro- 
em ement of an absorbed serum with which to 
demonstrate the antigenic component common 
to the 21 enterotoxic and 2 nonenterotoxic prep- 
arations. Wood 46 organisms removed from 
air-sparged culture by filtering and centrifug- 
ing were suspended in saline to give a heavy 
suspension, cooled to 4° C., and poured into 15 
volumes of acetone at about —20° C. After 
standing overnight at —15° to —20° C., the 
acetone was removed and the cells vere washed 
three times by suspending in acetone at — 15° C. 
and centrifuging at —10° C. The organisms 
were then di’ied under vacuum and over CaCL 
and stored at 5° C. Absorption of anti-S6 se- 
rum with acetone-dried Wood 46 cells wms car- 
ried out by adding 10 percent (W/V) of the 
dried organisms to the serum, shakmg until a 
uniform suspension was obtained, incubating 
at 37° C. with occasional shaking during a pe- 
riod of 2 to 3 hours, and placing at 5° C. over- 
night. The cells were removed by centrifuging 


at 20-25° C. and washed with enough saluie 
to adjust the absorbed serum to its original 
volume. The serum was absorbed a second 
time in the same manner and examined in or- 
der to determine the dilution giving a sliarp 



Figure 5. Effect of diluting anfi-S6 serum (in 
peripheral wells) after absorption with Wood 
46 cells, on the definition of the single line 
produced with the heterologous 196E entero- 
toxin (in central well). Use of a 16-fold dilu- 
tion of the absorbed serum results in the pro- 
duction of the most shorply defined line (line E). 
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John K. Hoskins, 1884-1958 

John K. Hoskins, who entered the Public Health Service in 1913 
and became the Service’s first chief sanitaiy engmeer in 1943, died 
on May 16, 1958, in Chevy Chase, Md. 

Mr. Hoskins served as Assistant Surgeon General of tlie Public 
Health Service from 1944 to 1947, when he retired from the Service. 

As chief of an outstandmg group of engineer-scientists, ilr. 
Hoskins directed stream pollution studies on the Ohio Eiver in tlie 
early decades of the centuzy. Tlie reports published by fcliis group, 
classics in the field, include the original formulation of the basic law 
of the biochemical oxj'gen demand I’eactiozz and the “oxygen sag” 
curve, and pi'ocedures for ascei-taining the bacterial quality of w'atei-. 
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tralized the enterotoxin produced other 
strains. 

The evidence obtained Avith antigens pre- 
pared Avith SG, 196E, and 224 enterotoxins es- 
tablishes conclusively the antigenicity of 
staphjdococcal enterotoxin. The conferring of 
a passiA’e immunity to cats injected successiA'ely 
Avith antiserum and cliallenging enterotoxin 
sliOAved elfectiA'c combination betAveen the toxin 
and its antibody in tlie presence of AA-hole blood..- 

The protection in cats obtained AA'hen 196E 
antiserum Avas challenged Avitli lieterologous 
230 and S6 enterotoxins is of .special interest in 
AueAv of the conflicting report of Surgalla, Berg- 
doll, and Back (3.^). These iiwestigatoi's, us- 
ing the monkey-f ceding test, found that mon- 
keys possessing an active immunity to 19GE 
enterotoxin Avere susceptible to SG enterotoxin. 
The desirability of further Avork to demon- 
strate a passiA'e immunity in the monkey AA'hen 
tlie challenging enterotoxin is giA'en by mouth 
suggests itself. The po-ssibilitj’ cannot be ex- 
cluded, hoAA-ever, that differences in avidity or 
combining poAA-er of toxin and antitoxin or in 
the amounts of available antitoxin may be re- 
sponsible for the conflicting observations. The 
short incubation period in sta])h 3 dococcal food 
poisoning .suggests the need for rapid neutrali- 
zation of the enterotoxin. 

The 21 “positive” culture filtrates appear to 
be serologicall}' related and set apart from the 
6 “negative” culture filtrates Avhen examined 
by the agar-diffusion Petri dish method of 
Ouchterlony. The occurrence of the antigen 
common to the 21 enterotoxigenic sti-ains in 
preparations obtained from 2 of 8 nonentei'o- 
toxigenic strains does not permit, at this time, 
the use of this antigen for the deA'elopment of a 
reliable serologic procedure for the detection of 
enterotoxigenic strains. Should sti-ains Xo. 1 
and Xo. 260 eventual!}' be found to be entero- 
toxigenic, more strains should be studied to es- 
tablish the reliability of such a test. Further- 
more, before the antigen can be identified with 
enterotoxin, a clear-cut demonstration of its 
enterotoxicity sliould be made. 

Summary 

A completely dialyzable fluid medium for the 
production of staphylococcal enterotoxin has 
been developed. 
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The antigenicity of staphylococcal entero- 
toxin and in vIa'o protection of cats against 
enterotoxin of heterologous and homologous 
strain origin has been demonstrated. 

Of 29 strains of staphylococcus examined for 
enterotoxigenicity by the intravenous cat test 
21 enterotoxigenic and 2 nonenterotoxigenic 
strains Avere found to be serologically related 
and set apart from the remaining 6 nonentero- 
toxigenic strains AA'hen examined by the agar 
diffusion test of Ouchterlony. 
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tralizecl the eiiterotoxin produced by other 
strains. 

The evidence obtained with antigens pre- 
pared with S6, lOGE, and 22-i entei’otoxins es- 
tablishes conclusively the antigenicity of 
staphylococcal enterotoxin. The conferring of 
a passive immunity to cats injected successively 
with antiserum and challenging enterotoxin 
showed effective combination between the toxin 
and its antibody in the presence of whole blood- 

The protection in cats obtained when 19613 
antiserum was challenged with heterologous 
230 and S6 enterotoxihs is of special interest in 
view of the conflicting report of Surgalla, Berg- 
doll, and Back (S4). These investigntoi-s, us- 
ing the monkey-feeding test, found that mon- 
keys possessing an active immunity to 196B 
enterotoxin were susceptible to SG enterotoxin. 
The desirability of further work to demon- 
strate a passive immunity in the monkey Avlien 
the challenging enterotoxin is given by mouth 
suggests itself. The possibility cannot be ex- 
cluded, however, tliat differences in avidity or 
combining power of toxin and antitoxin or in 
the amounts of available antitoxin may be re- 
sponsible for the conflicting observations. The 
short incubation period in stapliylococcal food 
poisoning suggests the need for rapid neutrali- 
zation of the enterotoxin. 

The 21 “positive” culture filtrates appear to 
be serologically related and set apart from the 
6 “negative” culture filtrates when examined 
by the agar-dift’usion Petri dish method of 
Ouchterlony. Tlie occurrence of tlie antigen 
common to the 21 entei’otoxigenic strains in 
preparations obtained from 2 of 8 nonentero- 
toxigenic strains does not permit, at this time, 
the use of this antigen for the development of a 
reliable serologic procedure for the detection of 
enterotoxigenic strains. Slionld strains No. 1 
and No. 260 eventually be found to be entero- 
toxioenic, more strains slionld be studied to es- 
tablish the reliability of such a test. FurtJier- 
more before the antigen can be identified with 
enterotoxin, a clear-cut demonstration of its 
enterotoxicity should be made. 

Summary 

A completely dialyzable fluid medium for the 
production of staphylococcal enterotoxin has 
been developed. 


The antigenicity of staphylococcal entero- 
tdxin and in vivo protection of cats against 
enterotoxin of heterologous and homologous 
strain origin has been demonstrated, 

OX 29 strains of staphylococcus examined for 
enterotoxigenicity by the intravenous cat test 
21 enterotoxigenic and 2 nonenterotoxigenic 
strains were found to be serologically related 
and set apart from the r’emaining 6 nonentero- 
toxigenic strains when examined by the agar 
diffusion test of Ouchterlony. 
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John K. Hoskins, 1884-1958 

John K. Hoskins, who entered the Public Health Service in 1913 
and became tbe Sei-vice’s first cliief sanitaiy engineer in 1043, died 
on Dlay 16, 1058, in Chevy Chase, Md. 

Mr. Hoskins served as Assistant Surgeon General of the Public 
Health Service from 1044 to 1947, when he retired from the Service. 

As chief of an outstanding gi-oup of engineer-scientists, Mr. 
Hoskins directed stream pollution studies on the Ohio Eiver in the 
early decades of tlie century. The reports published by this group, 
classics in the field, include the original fonnulation of the basic la^v 
of t]5e biocliemical oxygen demand reaction and the “oxygen sag” 
curve, and procedures for ascertaining the bacterial quality of wmter. 
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in thu 2-year followup of a survey performed in an epidemic area of 
North ^ American blastomycosis it ivas found that blastomycin skin 
sensitivity may be retained for at least 2 years in the absence of 
lustoplasmin sensitivity or evidence of clinical blastomycosis. 


Followup of Blastomycin Sensitivity 
in an Epidemic Area 

J. GRAHAM SMITH, JR., M.D., WALTER C. HUMBERT, M.D., and SIDNEY, OLANSKY, M.D. 


T O GAIK more information about sensitiv- 
ity to the blastomycin skin test and its rela- 
tion to reactivity to the complement fixation 
test, a second survey in the area of Griffon in 
Pitt County, N. C., was conducted on May 21, 
1956. Covering a sample of the persons found 
positive to tlie blastomycin skin test or the 
blastomycosis complement fixation test in the 
first survey m April 1951, it provides data on 
conversions and reversions. 

The survey in Api'il 1951 was instituted 
because of an epidemic of Korth American 
blastomycosis affecting 11 patients during the 
winter of 1953-54 in Grifton (J). It included 
10-111511. chest X-rays, tuberculin, liistoplasmin, 
and blastomycin skin tests, and blastomycosis 


Dr. Smith, formerly at Duke University, is as- 
sistant professor in the division of dermatology. 
University of Miami School of Medicine. Dr. Olan- 
sky is associate professor, division of dermatology, 
Duke University School of Medicine. Dr. Humbert, 
who was the chief health officer, Pitt County (N. C.) 
Department of Health, died August 22, 1957. 

This paper uas presented in part before the 
American Academy of Dermatology and Syphil- 
ology, Chicago, December 10, 1956. It is a follow- 
up of an earlier study, an account of which appeared 
in the February 1957 issue of Public Health Reports, 
pp. 95-100. 


complement fixation tests. Xo cases of blasto- 
mycosis or liistoplasmosis' were discovered, 
although one case of active pulmonary tubercu- 
losis was found. 

Of the 1,64S persons surveyed in 1954, 2.9 
percent were blastoraycm sensitive and 6.4 per- 
cent were liistoplasmin sensitive. Tliere was no 
correlation of the blastomycosis complement 
fixation test with blastomycin skin sensitivity. 
Of the patients with positive blastomycin skin 
reactions, 4.7 25ercent had positive blastomycosis 
complement fixation tests, as opposed to 2.8 per- 
cent jiositive reactors m the total population 
tested, but 30.2 percent of the individuals with 
positive histoiilasmiii skin tests also had posi- 
tive blastomycosis comiilement fixation tests, as 
opposed to only C.4 percent in the total 
population. 

These findings strongly suggested cross-re- 
actions between the liistoplasmin skin test and 
the bIastom 3 ^cosis complement fixation test. 
Unfortunately, histoplasmosis complement fixa- 
tion tests were not done; it was therefore not 
possible to test the lij’pothesis that the correla- 
tion between the two might be explained by 
cross-reactions between the ]iisto|j]asniosis and 
the blastomycosis complement fixation tests. 
On the basis of evidence from the 1054 .survey 
it was believed that the sensitivity to both Jiis- 
toplasmin and blastomycin antigens in some 
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individuals luighfc be explained partly by a 
common mode of infection rathex' than a cx’oss- 
reaction (3). 

Since the lOo-f survey, 5 more cases of blasto- 
mycosis have been diagnosed in the same 
county, and 4 of these patients lived within a 
4rmile radius of Grifton at the time of onset 
of disease. (None of the 5 patients, however, 
had been included in the 1954 survey.) Of the 
4 cases occurring in the Grifton area, 3 had 
onset of pulmonai-y disease during the fall and 
winter of 1954-55, and the fourth patient noted 
a nodular lesion on the left leg in mid- January 
1950. The diagnosis of blastomycosis was 
established by smear and culture in all of these 
patients, and all were treated satisfactoi’ily with 
2-hydroxystilbamidine. 

The occurrence of. these cases, as well as the 
desire to learn more about blastomycixv and his- 
toplasmin skin test sensitivity, prompted the 
second survey. 

Method of Study 

Because of limitations of time and personnel, 
as well as the subsidence of the community in- 
terest and hysteria engendered by the 1953-54 
epidemic, it was decided that a maximum of 
infoi’ination could be obtained by skin testing 
again all individuals who had had positive 
blastomycin skin tests or positive blastomycosis 
complement fixation tests in the 1954 survey. 
In the 1954 survey, 42 individuals given a 
blastomycin skin test had induration of 5 
mm. or more at 48 hours, and 43 individuals, a 
complement fixation titer of 1 ; 1 or more to 
Blastomyces. Shxce 2 individuals had both a 
positive skin test and complement fixation test, 
the total was 83. Letters were sent to this 
group requesting that they return for 
reexamination. 

Of the S3 positive reactors iix 1954, 43 re- 
ported for reexamination. These 43 constitu- 
ted an excellent and pi'esumably random sam- 
ple of the 1954 group. Twenty-three of the 
42 with positive blastomycin skin tests (54.7 
percent) and 22 of the 43 with positive blasto- 
mycosis complement fixation tests, including 
the 2 individuals with both positive skin tests 
and positive complement fixation tests, com- 
posed the 1956 group. The 43 individuals’ 


I’anged in age from 3 to 65" years, and 23 of 
them Avere under age 20. 

Oixe-tenth milliliter of each of the txvo anti- 
gens was injected ixxtradermally. Blastomycin 
antigen was placed in the right forearm, and 
histoplasmin in the left forearm, both injec- 
tions at approximately the same lexml. New 
syrhxges and needles were used for each anti- 
gen. In no instaixce was a syrhxge or needle 
re-used during this survey. 

The histoplasmin (lot H-42) xvas diluted 
1:100. The blastomycin was a Blastomyces 
vaccine prepared from C-day yeast phase cul- 
_tures grown on brain-heart infusion blood agar 
slants at 37° C. The yeast cells were suspended 
in saline and heat-killed at 56° C. for 2 hours ; 
the vaccine was diluted 1 : 1,000 by volume in a 
Hopkins tube before use. The vaccine dilution, 
although not strictly an extract, is referred to as 
blastomycin in tliis paper. Both of these anti- 
gens were supplied by Dr. Noi'man F. Conant, 
of Duke University. 

At the time the skin tests were read, the in- 
dividuals surveyed were interrogated about the 
state of their health. All skin tests were read 
48 lioui's after injection of the antigens by 
measuring the diameter of areas of ei'ythema 
and induration with a millimeter ruler. The 
tests Avere considered positive when induration 
was 5 mm. or more and doubtful when ery- 
thema was 10 mm. or more. 

All 43 participants contributed blood for 
blastomycosis and histoplasmosis complement 
fixation tests. These tests were pei’formed at 
the Communicable Disease Center of the Public 
Health Service in Chamblee, Ga., through the 
cooperation of Dr. Kenneth W. Walls. 

The Histo-plastna, antigen used for the com- 
plement fixation tests Avas histoplasmin pre- 
pai-ed from single strains of mycelial Histo- 
'plasma capsuLatum, groAvn on C. E. Smith’s 
culture medium for the preparation of coccid- 
ioidin, incubated at 25° C. for 6 months (S). 
The cultures were killed Avith merthiolate, Seitz 
filtered, and then pooled. 

The blastomycosis antigen used for the com- 
plement fixation test was prepared from one 
isolate of Blastomyces deimiatitidis grown in 
brain-heart infusion agar at 37° C. for 5 days. 
The cells from this yeast-phase growth were 
Avashed from the agar, killed with merthiolate, 
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In this 2-year followup of a survey performed in an epidemic area of 
North ^ American blastomycosis it was found that blastomyciii skin 
sensitivity may be retained for at least 2 years in the absence of 
histoplasmin sensitivity or evidence of clinical blastomycosis. 


Followup of Blastomycin Sensitivity 
in an Epidemic Area 

J. GRAHAM SMITH, JR., M.D., WALTER C. HUMBERT, M.D., and SIDNEY, OLANSKY, M.D. 


T O GAIN more information about sensitiv- 
itj^ to tlie blastomycin skin test and its rela- 
tion to reactivity to the complement fixation 
test, a second survey in tlie area of Grifton in 
Pitt County, N. C., was conducted on May 21, 
1956. Covering a sample of the persons found 
positive to the blastomycin skm test or the 
blastomycosis complement fixation test in the 
first siu'vey in AiJiil 1954, it provides data on 
conversions and reversions. 

The survey in April 1954 was instituted 
because of an epidemic of North American 
blastomycosis affecthig 11 patients during the 
winter of 1953-54 in Grifton (i ) . It included 
70-mm. chest X-rays, tuberculin, histoplasmin, 
and blastomj^cin skin tests, and blastomj’^cosis 
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sky is associate professor, division of dermatology, 
Duke University School of Medicine. Dr. Humbert, 
who was the chief health officer, Pitt County (N. C.) 
Department of Health, died August 22, 1D57. 

This paper was presented in part before the 
American Academy of Dermatology and Syphil- 
ology, Chicago, December 10, 1956. It is a follow- 
up "of an earlier study, an account of which appeared 
in the February 1957 issue of PtAlic Health Reports, 
pp. 93-100. 


complement fi.xation tests. No cases of blasto- 
mycosis or histoj^Iasmosis' were discovered, 
although one case of active pulmonary tubercu- 
losis was found. 

Of the 1,648 persons surveyed iu 1954, 2.9 
percent were blastomycin sensitive and 6.4 per- 
cent were histoplasmin sensitive. There was no 
correlation of the blastomycosis complement 
fixation test witli blastomycin skin sensitivity. 
Of the patients with positive blastomycin skin 
reactions, 4.7 jjerceiit had i^ositive blastomycosis 
complement fixation tests, as opposed to 2.8 per- 
cent positive reactors in the total population 
tested, but 30.2 percent of the individuals with 
positive histoplasmin skin tests also had posi- 
tive blastomycosis complement fixation tests, as 
opposed to only 6.4 percent in the total 
population. 

These findings strongly suggested cross-re- 
actions between the histoplasmin skin test and 
the bhistom 3 ’^cosis complement fixation test. 
Unf ortm^ately, histoplasmosis complement fixa- 
tion tests wei’o not done,* it was therefore not 
possible to test tlie lij'potliesis that the correla- 
tion between tlie two might be explained by 
ci'oss-reactions between the histoplasmosis and 
the blastomycosis complement fixation tests. 
On the basis of evidence from the 1954 survey 
it was believed that the sensitivity to both his- 
toplasmia and Wastom.vcin antigens in some 
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at the time of the first survey and was iion- 
reactive to both tests in the second survey, 1 
developed histoplasrain reactivity, and 1 lost 
reactivity to both antigens as mentioned above. 
Of the 6 individuals with reactivity to both 
antigens, 2 were still reactive 2 years later. 

Twenty of the 22 (91 percent) serums pre- 
viously reactive to the blastomycosis comple- 
ment fixation test were nonreactive in 195G. 
Seven convei'sions to a positive reaction to the 
. histoplasmin skin test and two conversions to 
the blastomycosis complement fixation test were 
observed, but none to the blastomycin skin test. 
Three strengths of histoplasmin were used in 
1954, and 5 of the 7 lustoplasmin converters 
were in the group tested with the weakest histo- 
plasmin (11-42,1:1,000). 

Table 3 shows the correlations of the two 
skin tests with each other and with the blasto- 
mycosis complement fixation test. All the pos- 
sible combinatioirs of positive and negative re- 
actions to these three tests occvuTed. 

Discussion 

There were no cross reactions between the 
histoplasmosis and blastomycosis complement 
'fixation tests ; however, only 4 individuals had 
reactive blastomycosis complement fixation tests 
m the second survey. In the absence of clinical 
, blastomycosis, a positive blastomycin skin test 
was maintained for as long as 2 years. Rever- 
sion to negative occurred in a considerable num- 
ber of individuals, 8 of 23, or 34.8 percent. 
Reactivity to the blastomycosis complement 
fixation test was maintained 2 years in 2 indi- 
viduals, and conversions of the blastomycosis 
complement fixation from nonreactive to reac- 
tive were observed. 

The conversions of the histoplasmin skin test 
from negative to positive were not unexpected 
ill this endemic area (4-) . The reversion from 
positive to negative in 1 individual may be 
explained by cross-reaction to the blastomycin 
skin test; in the other 2, by loss of sensitivity. 
These reversions are not unique, such a change 
having been reported in the past (d, 6 ). Re- 
version occurs also with the coccidioidin test 
in coccidioidomycosis (5) and the tuberculin 
test in tuberculosis (7) . 

A positive intraderinal reaction to blastoiny- 


cin with a negative reaction to histoplasmm 
can occur, and although cross-reactions un- 
doubtedly exist, the possibility that positive 
reactions to both antigens indicate dual infec- 
tion, apparent or subclinical, must be consid- 
ered. Tills is suggested because over a period of 
2 3 ^ears, of the 6 persons with dual reactivity, 
1 lost histoplasmin reactivity retaining blasto- 
mycin sensitivity, 2 lost blastomycin reactivity 
retaining histoplasmin sensitivity, 2 maintained 
reactivity to both antigens, and 1 lost sensitiv- 
ity to both. Individuals who have positive in- 
traderraal reactions to both antigens and main- 
tain this reactivity over long periods of time 
may represent examples of subclinical dual in- 
fection, whereas those who lose reactivity to one 
antigen only may represent cross-reactions. 
Cross-reactiidty could also be invoked to explain 
these changes in sensitivity; however, the oc- 
currence of dual infections in man ( 8 ) and dogs 
(t?) would suggest that this may not always 
be the case. Changes in the size of the reaction 
to the two antigens with time also may prove 
to be useful in differentiating the cross-reaction 
from inapparent or apparent infection. 

Correlation of the results of all the tests in 
each individual shows that aU the possible com- 
binations of positive and negative blastomycin 
skin tests with reactive and nonreactive com- 
plement fixation tests may occur in persons who 
do not have clinical blastomycosis but who live 
in a blastomycosis epidemic area. 

Summary 

To examine further the reactivity of healthy 
individuals in a blastomycosis epidemic area to 
the blastomycin and histoplasmin skin tests, a 
second survey was conducted in the area of 
Grifton in Pitt County, R. C., in May 1956. 
It included 43 of the 83 pei’sons who had had 
positive blastomycin skin tests or positive 
blastomycosis complement fixation tests in a 
survey in April 1954. 

In the 2-year period, 34.8 percent of the pre- 
viously positive blastomycin skin test reactore 
had reverted to negative, and 91 percent with 
previously positive complement fixation to 
blastomycosis were now negative. Ro conver- 
sions to positive blastom 3 ’^cin skin tests were 
found in the selected group included in tliis 
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centrifuged and washed. A 20 percent suspen- 
sion of celJs'was ground with sand (SO percent 
weight/volume) and centrifuged, to remove the 
particulate matter. The supernatant fluid Avas 
used for the antigen. This Avas the same type 
antigen used in the complement fixation tests 
performed in the earlier study (5) . The com- 
plement fixations were titered by the usual 
“box” titration. 

Results 

None of the 43 persons surveyed in 1956 gave 
a history of pulmonary disease, and jione of 
the histoplasmosis, complement fixation tests 
were reactive. The reactivity of the group to 
the blastomycin and histoplasmin skin tests and 
to the blastomycosis complement fixation test 
is shown in table 1. The changes in reaction 

Table 1. Reactions to blastomycin and histo- 
plasmin skin tests and to blastomycosis 
complement fixation test. Griffon, N. C., 1954 
and 1956 


Reaction 

195-i 

193C 

Blastomycin skin te-st: 



Positive 

23 

15 

Negative.- j 

20 

28 

Histoplasmin skin test: 


! 15 

Positive 

9 

Negative 

29 

’ 28 

Not done 

0 

0 

Blastomycosis CP test; 



Positive 

22 

4 

Negative 

17 

39 

Not done — 

4 

0 


Table 2. Changes in blastomycin and histo- 
plasmin skin tests and blastomycosis comple- 
ment fixation test over 2-year period 
(1954-56), Griffon, N. C. 



1 Skin test 

CP 

Items 

1 Blasto- 

! mycin 

•Histo- 

plasmin 

test 

Maintenance of reactivity. . 
Conversion to positive test. 
Reversion to aegatB'e test-- 
No reactivity 

1 

: 0 

1 8 

20 

6 

7 

3 

22 

Ot O ic 

Total tested in both 
surveys - 

43 

38 

39 
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Table 3. Correlation of blastomycin and histo- 
plasmin skin tests with each other and each 
with biastomycQsis complement fixation test 
in the same individuol, Griflon, N. C., 1954 
and 1956 


Test correlations 

1953 

1958 

Bliistoniycin and liistoplasmin; 



Both positive 

8 

4 

Bliistomyciii only positive . 

14 

11 

Histoplasmin only nnsitive ' 

3 ^ 

11 

*' . i 

15 ’ 

17 

. COSTS CFtobt; 



Both positive 

3 

' 1 

Blastomycin only positiA’e - 

j 17 

; 14 

BlastomA'oosis CP only positive 

20 

3 

Both negative 

> 0 

25 

Histoplasmin with blastomycosw CP 
test: 



Both positive 

5 

1 

Histophisinin only positir-e . 

3 

14 

Blaslomvcosis CF only positive 

15 

3 

Both negative 

11 

25 


* A’o individuals in this group because of selection of 
persons for 1950 survey. 

Note: Only persons tested to both agents included. 


from 1.954 to 1936 are sununarized in table 2. 

Many of the persons with positive blasto- 
mycin (15 of 23, or 65.2 percent) and liisto- 
plasmin (6 of-10, or 60 percent) skin tests re- 
mained positive although reversions to negative 
occinred in both groups. Two of the three in- 
dividuals whose histoplasmm skin tests re- 
verted to negative had positive reactions to 
both histoplasmin and blastomycin in 1954, 
One of these two, a 3-year-old white girl, had 
an induration of 5 mm. to both antigens in 
1954 and no induration to either in 1956. The 
other, a 9-year-old white boy, had 12-mjn. in- 
duration Avith 40-mm, eiythema to blastomycin 
and 15-inm. induration with 20-mm. erythema 
to histoplasmin in the first sui-A'-ey, Tavo years 
later the b]astom3'^cm i-eaction had 5-nun. in- 
dAiration Avith 11-nim. erythema, but the histo- 
plasmin produced no erythema or induration- 
The third of the histoplasmin reverters was 
a 33'year-old woman. She liad a negative 
blastomycin test in both surveys n ith 12-mni. 
induration to histoplasmin in 1954 and 4-mm. 

induration 2 j^ears later. 

Of the S persons whose blastomycin skin test 
reverted to negative, 2 maintained reactivity 
to histoplasmin, 3 showed no reactivity to his- 
toplasmin, 1 Avas not tested with histoplasmin 
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The Institute of Agricultural Medicine of the State University of 
loim is unique in that it is devoted exclusively to the public health of 
rural areas. This interim report gives the first account of its research 
program. 


Institute of Agricultural Medicine in Iowa 

RICHARD A. TJALMA, D.V.M, 


I Jf COi^TEAST to urban dwellers, rural 
families have enjoyed relatively little of the 
protection afforded by public health agencies. 
For this reason, I’esearch at the Institute of 
Agricultural Medicine at the University of 
Iowa has undertaken exploratory studies of 
rural health, with identification of major needs 
as its first concern. With sympathetic collab- 
oration by investigators in other centers, a gen- 
eral evaluation and demonstration of rural 
health programs wiU ensue. 

Public health functions, historicaEy, have 
been designed and organized to serve urban 
populations. Particularly is this true of the 
epidemiology of infectious disease, the founda- 
tion of public health work. The massing of 
large populations created an excellent breeding 
ground for epidemic and endemic infections. 
The wealth and governmental experience of the 
cities at the same time provided facilities for 
public health activity; otherwise, the cities 
would have perished. 

Traditional public health methodology is 
not always applicable to rural conditions. 
Techniques of control and investigation, de- 
signed for urban settings, frequently are not 
well suited to the sparsely settled commmrities. 
The nature of local government structure in 

Dr. Tjalma is assistant professor of the department 
of hygiene and preventive medicine of the College 
of Medicine, Slate University of Iona. 


some rural areas precludes the establishment of 
typical administi'ative public health programs. 
Disease and accident reporting, a prerequisite 
to efficient public health programing, is inade- 
quate especially in areas that are not organized 
on a community wide basis. Considerable study 
is needed to determine what the real health 
needs of rural populations are, how health serv- 
ices for rural segments of the population are 
being met, and wherein they can be improved. 

Rural Health Hazards 

The saying, “The farm is the safest and 
healthiest place in the world to live,” ‘is fre- 
quently heard in rural areas. Although it may 
be the “healthiest,” available statistics show it 
to be something other than the “safest” place 
in which to live. The number of farmers killed 
on the job in 1955 exceeded that of any othei* 
single occupational group. Of a total of 
14,200 occupational deaths, 3,700, or 26 per- 
cent, occurred among farmers, estimated at only 
7 percent of the working population. On the 
basis of rates of fatal on-tiie-job accidents, 
farming is the third most dangerous occupa- 
tion, only mining and construction outranldng 
it (la). The total number of farm injuries in 
1956 was 1,050,000 (76). Tractor accidents 
alone account for approximately 700 deaths 
among agricultural workei-s each year. 

The variety and amount of chemicals in coin- 
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survey, but two inclivkluais previously negative 
to the blastomycosis complement fixation test 
were found to be positive. 

Both skin sensitivity to blastomycin and 
blastomycosis complement-fixing antibodies 
tended to decrease in the 2-year period, but the 
complement-fixing antibodies disappeared in a 
Mgher percentage of the individuals tested. 

Seven persons became reactive to the histo- 
plasmin skin test and tiiree lost their reactivity. 
The loss of reactivity in one instance might 
possibly represent cross-reactivity to the blasto- 
mycin skin test. Jfone of the groiip surveyed 
had a positive histoplasmosis completnent fixa- 
tion test. 
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Training in the Care of Prematures 

The tenth year of the institutes for physicians and nurses in the 
care of premature infants will begin in the fall of 1958. The insti- 
tutes are sponsored by the New York State Department of Health and 
the U. S. Children’s Bureau. 

The training is planned to meet the needs of physicians and nurses 
in charge of hospital premature nm’series and premature centers, and 
medical and nursing directors and consultants in State and local 
programs. 

Attendance at each institute is limited to six physician-nurse terms. 
For physicians, the program lasts 2 weeks, and for nurses, 4 weeks. 
There is no tuition fee, and stipends are provided to help cover ex- 
penses during attendance. The institutes are scheduled to begin Sep- 
tember 22, 1958; November 3, 1958; January 12, 1959; February 23, 
1959 ; and April 20, 1959. 

For additional information, write to Box 143, Institute in the Care 
of Premature Infants, New York Hospital, 525 East CSth Street, New 
York21,N.Y. 
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I N CONTEAST to urban dwellers, rural 
families have enjoyed relatively little of the 
protection afforded by public health agencies. 
For this reason, research at the Institute of 
Agricultural Medicine at the University of 
Iowa has undertaken exploratory studies of 
rural health, with identification of major needs 
as its first concern. With sympathetic collab- 
oration by investigators in other centers, a gen- 
eral evaluation aird demonstration of rural 
health programs will ensue. 

Public health functions, historically, have 
been designed and organized to serve urban 
populations. Particularly is this true of the 
epidemiology of infectious disease, the founda- 
tion of .public health work. The massing of 
large populations created an excellent breeding 
ground for epidemic and endemic infections. 
The wealth and governmental experience of the 
cities at the same time provided facilities for 
public health activity; otherwise, the cities 
would have perished. 

Traditional public health methodology is 
not always applicable to niral conditions. 
Teclmiques of control and investigation, de- 
signed for urban settings, frequently are not 
well suited to the sparsely settled communities. 
The nature of local govex’nment structure in 

Dr. Tjalma is assistant professor of the department 
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some rural areas precludes the establishment of 
typical administrative public health progi’ams. 
Disease and accident reporting, a prerequisite 
to efficient public health programing, is inade- 
quate especially in areas that are not organized 
on a communitywide basis. Considerable study 
is needed to determine what the real health 
needs of rural populations are, how health serv- 
ices for rural segments of the population are 
being met, and wherein they can be improved. 

Rural Health Hazards 

The saying, “The farm is the safest and 
healthiest place in the world to live,” 'is fre- 
quently heard in rural areas. Although it may 
be the “healthiest,” available statistics show it 
to be something other than the “safest” place 
in which to live. The number of farmers killed 
on the job in 1955 exceeded that of any other 
single occupational gi’oup. Of a total of 
14,200 occupational deatlis, 3,700, or 26 per- 
cent, occui’red among farmers, estimated at only 
7 percent of the woi’king population. On the 
basis of rates of fatal on-the-job accidents, 
farming is the third most dangerous occupa- 
tion, only mhiing and construction outranking 
it (la). The total number of farm mjuries in 
1956 was 1,050,000 (Ih). Tractor accidents 
alone account for approximately 700 deaths 
among agricultural workers each year. 

The variety and amount of chemicals in com- 
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mou use oii the I’ann suggest aiiotliei- health 
hazard. Expanding agi'icultural application of 
insecticides, fumigants, herbicides, rodenticides, 
fimgicides, and even fertilizers has resulted in 
no less than one-quarter million brand-name 
chemical products now being used. An esti- 
mated national total of 3,300 accidental deaths 
are caused each year by the misuse of chemicals 
(3 ) . Commercial label warnings, including in- 
structions concerning precautionary measures, 
are often impractical under field conditions. 

By virtue of their occupation, their environ- 
ment, or both, farmers and other rural du’cllers 
are frequently exposed to animal, diseases. 
Iowa, with a total human population of ap- 
proximately 2.5 million, has a domestic animal 
population whicli includes C.5 million cattle, 
1.3 million sheep, 12 million swine, and 30 mil- 
lion fowl (<?). In addition, it is estimated 
there are more than 1 million dogs and cats. 

Establishment of the Institute 

Iowa, with a substantial rural population, 
has a vital interest in the health of agricul- 
tural workers. The opportunity to explore this 
area on an organized basis was made available 
by a 3-year grant from the W. K. Kellogg 
Foundation in September 1955. The Institute 
of Agricultural Medicine, the first in the United 
States, was established as a part of the depart- 
ment of hygiene and preventive medicine of 
the College of Medicine, State Univei-sity of 
Iowa. ■ After expiration of the original grant, 
the institute will continue to function as an in- 
tegral part of the College of Medicine. Pres- 
ent personnel consist of a medical director, an 
mdusti’ial hygienist, a social anthropologist, a 
toxicologist, a statistician,, and a public liealth 
veterinarian. Future plans call for the addi- 
tion of a health educator and a safety engineer. 

As originally conceived, the function of the 
institute is the demonstration and evaluation of 
public health problems of a rural nature. Ac- 
tivities of a control or regulatoi-y nature are 
not considered a part of the institute pi-ogram. 

A close working relationship has been estab- 
lished with the following groups and agencies: 
Iowa State Medical Society; Iowa State De- 
- partment of Health; the Iowa Farm Bureau 

leration; the School of Veterinary Jfedi- 


cine, the School of Agriculture, the School of 
Engineering, and the Extension Service of 
Iowa State College. 

Survey for Baseline Data 

Our initial problem was lack of basic rural 
public health data. Limited available infor- 
mation served only to suggest probable or 
2 )otential rural health problems. Epidemiolog- 
ical information on infectious diseases, acci- 
dents, and other sus^ject problems was non- 
existent. In an effort to establish baseline 
information, an extensive rural health survey 
has been designed. It is expected this study 
will result in the recognition of specific prob- 
lem areas. Future activities can then be de- 
signed to investigate these areas in detail. 

Classical toxicology studies of hazards in the 
agricultural use of chemical products based on 
short-term animal experunentation are time 
consuming and ex^jensive and their results ques- 
tionable wlien ajjplied to humazis. The insti- 
tute has established facilities to investigate tiie 
possibility of utilizing tissue culture techniques 
as a method of toxicological evaluation. 

Accident prevention studies may be organ- 
ized on an antliropological basis. Why do dif- 
ferent ethnic groups, living in geographic prox- 
imity, engaged in tlie same tasks, and using es- 
sentiall}' the same equipizzent, have significantly 
different accidezzt z-ates? lYhy are certain 
gz-oups of individuals willing and eager to use 
safety devices, while other gz’oups z’eftise to 
cozisider the izse of such itezns? To what ex- 
tezit are 'advances in agricnltuz'al meclzaiziza- 
tiozi responsible for accidents ? These and sinz- 
ilar questiozzs zzzay be aziswei’ed by socioantlzro- 
pological investigation. 

Eecent studies in this area indicate certaizz 
gz'oizps cozisider safety devices “sissyfied” and 
thei’efoi’e imacceptable. In many areas it is 
considered quite I’easonable not only to dis- 
pense with pez'sonal safety gear but also to re- 
move these safeguai’ds built into fann machin- 
ery. TJzis is particularly true for conipickers 
and power takeoff’ sj^steins. The institute in 
collaborzztion with a local Iowa company has 
developed a compicker safety tool. A con- 
trolled field trial of tlzis new tool, includms 
a group acceptance study, is now in progi-ess. 


Public Hc.'iUb Reports 


A study designed to invesLignto the diller- 
ences betAveeu various groups in accepting rou- 
tine immimization procedures has been com- 
pleted. Families in the lower socioeconomic 
brackets were found to neglect routine immuni- 
zations when left to their own devices. Spe- 
cific suggestions by the family doctor had little 
or no influence. However, such families were 
quick to participate in any sort of community- 
sponsored immunization program. 

Zoonotic Patterns 

Animal diseases are of importance to the 
health of rural people. Of the 115 diseases 
in this category, approximately 40 are loiown 
to occur in Iowa. Although classic epidemic 
disease patterns are infrequently observed in 
rural populations, epizootics of animal diseases 
may be expected to occur in rural areas. Rec- 
ognition of an epizootic pattern is frequently 
the most efficient method of identifymg a po- 
tential or existing human health hazard. 

Leptospirosis constitutes a rural health haz- 
ard of uidmown proportions. Repeated sur- 
veys in various parts of the United States have 
shown that 3 to 12 percent of the cattle popu- 
lation is serologically positive for leptospirosis 
U-8 ) . The mcidence of leptospirosis in swine 
is thought to be considerably higher (5, 9). 
Relatively little investigational work has been 
done on human leptospirosis in Iowa. Sero- 
logic diagnostic facilities are unavailable at 
either the medical college or the laboratories 
of (he Iowa State Department of Health. 

Only recently have such facilities been estab- 
lished at the School of Veterinary jMedicine. 
To gather baseline data on the incidence of hu- 
man leptospirosis the institute now is test- 
ing all serum samples submitted to the labora- 
tories of the State health deijartment. The 
vast majority of these samples are submitted by 
practicing physicians for brucellosis testing. 
On the basis of some 3,000 such tests, approxi- 
mately 2 percent are Leptosph’a positive. A 
similar survey of 1,000 premarital blood 
samples has resulted in the detection of only one 
positive specimen. Future activity in this area 
will be the routine investigation of all serums 
positive to Leptospira. 

Q fever has been demonstrated as existing 


in enzootic form in low’a dairy cattle (10). 
Although less than 1 percent of the cattle ap- 
pear to be infected, it is estimated that 3.5 
percent of the dairy herds contain one or more 
infected animals. Ooxiella humetii has been 
isolated from the milk of serologically positive 
cattle. Preliminary human serologic studies 
show 8.5 percent of 200 Iowa veterinary prac- 
titioners to be Q-fever positive. 

In cooperation with the State and Federal 
departments of agriculture, and the Iowa State 
Departmerrt of Health, an attempt is bemg 
made to investigate the possible relationship be- 
tween tuberculosis in farmers and the occur- 
rence of tuberculin-positive cattle. Particular- 
attention is giverr the matter of tuberculirr- 
positive cattle which appear to be free of lesiorrs 
at slaughter inspection. This project is sup- 
ported by a grant fr-orn the Iowa Tuberculosis 
and Health Association. 

Iowa’s porrltry industry is rapidly expand- 
ing. Several cases of suspect human psittaco- 
sis due to domestic fowl corrtact have been in- 
vestigated. The possibility that psittacosis is 
occurrirrg irr domestic fowl in Iowa is currently 
under irrvestigation. This study comprises the 
rorrtine screening of fowl serums for eviderree 
of irrfection. A field trial of the arrtibiotic arrd 
millet seed preparation, as perfected by Dr. 
K. F. Meyer for the control of psittacosis in- 
fection hr cage birds, has beerr completed. The 
product proved completely efi’ective. 

Rabies constitutes arrother serious problem 
irr Iowa. Efforts have been made to isolate 
rabies virus from both normal and abnormal 
Iowa bats. All such efforts have proved un- 
successful to date. The fact that most barns 
house a bat colony serves to stimrrlate interest 
in this problem. 

A project protocol has been wu-itten and an 
enabling grant received for the epidemiological 
investigation of toxoplasmosis. The results of 
preliminary studies indicate a high correlation 
between hrrmair toxoplasinin seirsitivity and a 
history of routine animal contact. Of particu- 
lar interest is the role of Toxoplasma in cases of 
degenerative retinitis in farmers. 

' Future research plans of the institute include 
a stud}' of rural mental health. Iowa’s suicide 
late is 30 percent above the national average. 
Consideration is being given the matter of de- 
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layed or chronic sequelae of infectious diseases 
such as brucellosis. An attempt will be made 
to explore the effects and methods of rural 
health education. 
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Perrott 

George St.J. Perrott, chief of the Division 
of Public Health Methods of the Public Health 
Service since 1939, retired June 30, 1958. 

Director of the National Health Survey dur- 
ing 1935-36, he also directed the development 
of tlie National Health Survey established in 
1957. Mr. Perrott has been associated Avith 
the direction of Public Health Reports since 
1943 and Avas a major influence in the deci- 
sion to convert the Aveekly edition to an ex- 
panded monthly journal in its present form. 
He has been managing director of Public 
Health Reports since 1952. 

Mr. Perrott first joined the Public Health 
Service in 1933 as principal statistician. Pre- 
viously, he served Avith the Bureau of Mines, 
Avhere, from 1927-31, he directed the activi- 
ties at the Pittsburgh Experiment Station, a 
research center for studies on health and 
safety in industry. 

From 1917 to 1927, he Avas a chemist Avith 
the Chemical Warfare Service in Pittsburgh; 
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Retires 

during a Washington assignment Avith the 
Warfare Service in 1918-19, he carried the 
rank of first lieutenant. 

Recognized as a national authority in health 
statistics, Mr. Perrott received his education 
at the University of North Dakota and Prince- 
ton University. He is a member of the Amer- 
ican Statistical Association. 

Dr. William H. StcAvart, special assistant to 
the Surgeon General for program operations 
since 1957, succeeds Mr. Perrott as chief of 
the Division of Public Health Metliods. 

Dr. SteAvart Avas connnissioned in the Public 
Health Service in 1951, serving as chief of the 
Epidemiological Unit of the Communicable 
Disease Center at Thomasville, Ga., during 
1952 and 1953. After assignments Avith the 
Heart Disease Control Program in the Na- 
tional Heart Institute in 1953 and 1954, he 
Avas named assistant chief and then chief of 
that program in the Bureau of State Services. 
In 1956 Dr. SteAvart became assistant director 
of the National Heart Institute. 
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With prevention of mental illness a goal and psychiatric time limited, 
this health department assigns supportive roles to nurses and con- 
sultive roles to psychiatrists. Cooperation with schools, official 
and voluntary agencies, and State mental hospitals aids in progress 

toward the goal. 


A Health Department’s Activities 
in Mental Health 

H. L. BLUM, M.D., and W. A. KETTERER, M.D., M.P.H. 


N either a psychiatrist nor a psychiatric 
clinic was available in Contra Costa Coun- 
ty, Calif., 10 years ago to handle the problems 
of emotional illness encountered by the Conti’a 
Costa County Health Department. During 
these years, we have sought to increase the 
staff’s understanding of emotional illness, to 
promote better interpersonal relationships 
among members of the health department and 
other related groups, and to find the optimum 
use of psychiatrists and niu'ses in consultive 
and supportive roles. In addition, we have en- 
gaged in many commimity activities, such as 
family life education, to promote better mental 
health. 

Contra Costa County, located east of San 
Francisco Bay, grew 300 percent between 1910 
and 1950 to a total population of 299,000. By 
1957, with gro^vth continuing at a much slower 
rate, the popidation had reached 375,000. The 
health department was modest in size until 
1950 when it began to expand, with services 
shaped to the community’s needs. A decentral- 
ized working staff of sanitarians and niu’ses 
servo and represent the health department in 
specific geographic areas. In the county pat- 

Dr. Blum is health officer and Dr. Ketterer is assist- 
ant health officer of the Contra Costa County Health 
Department, Martinez, Calif. 


tern schools provide their own nurses, while 
the health department provides medical, dental, 
nursing, health education, sanitation, and other 
consultive services to any school desiring them. 

Although the health department provides ex- 
tensive clinic services, increasing industrializa- 
tion and the spread of medical care insurance 
have somewhat decreased the problems of pro- 
viding medical care. And, with health depart- 
ment emphasis on preventive rather than 
therapeutic medicine and encouragement of 
“whole care” in public and private practice, 
the actual ratio of population to clmic use has 
declined significantly hi the past few years. 

Initial Planning in Mental Health 

In 1918, it became apparent that some of our 
persistently vexing problems in public health 
centered upon emotional illness. Three other 
comity agencies felt similaidy about many of 
their problems, and an informal meeting was 
arranged for x-epresentatives of the Contra 
Costa County welfare, school, probation, and 
health departments to consider creating a psy- 
chiatric or child guidance clinic. With our 
very limited means, it soon became clear that 
a clinic seeing so few patients would rapidl}^ 
become saturated and itb use to us would be 
minimal. 
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Thus, u concept developed tliiit mental health 
activities in the county would have to be more 
than a sei'ies of therapeutic situations between 
the psychiatrist and individual' patients. We 
felt that a consultant psychiatrist could assist 
certain groups of professionally trained woi'k- 
ers with mental health problems. The train- 
ing of professional workers would result in the 
availability of many mental health services 
throughout the community on a scale quite im- 
possible if the same limited psychiatric time 
were available only in a clinic situation. There- 
fore, arrangements were made for each agency 
to receive psychiatric consultation for one-half 
day a month. It was agreed to keep this ex- 
perimental apjiroach open to modification. 

Development of the original scheme resulted 
in the inclusion of more countj^ agencies in the 
ps 3 'chiatric consultiition program and the for- 
matioji of the lilental Health Coordinating 
Committee of count}' agencies. Today, this 
committee comprises the department heads of 
nine different county agencies with whom a psy-» 
chiatrist meets monthly. This body of admin- 
istrators acts as a steering committee for the 
entire program, sets policy, plans, coordinates, 
evaluates, and determines allotment of time and 
financing. Broad framework is set up, but each 
agency has freedom in how it uses its share of 
psychiatric time. The total program involving 
all county agencies concerned in 194S originally 
commanded 3 hours weekly from one psychi- 
atrist. In 1958, there are 68 hours available 
from 9 psychiatrists. 

In tlie beginning, after a few sessions of the 
health department with the psychiatrist we saw 
that we needed to learn how to deal with mental 
health problems and how they affected us 
personally. Staff’ members’ personal px-oblems 
relating to their job success called for consider- 
ation and understanding. For certain of our 
•' pei*sonnel, difficulties in woi-k situations and in- 
terpersonal office relationships had to be 
remedied for more effective functioning within 
the staff, with other agencies, and with clients. 
It also became apparent that the staff members 
did not clearly understand their responsibilities 
or the goals they were trying to achieve. 

Thus, through 1954, the psychiatrist served 
orimarily as a consultant on administrative 
problems at various levels. The purpose here 
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Avas to ease interpersonal relations and to im- 
prove our understanding of emotional prob- 
lems. 

Nurses Assigned Patients 

During 1954, the health department's opinion 
crystallized into the belief that the real need 
for psychiatric consultation lay in providing 
the nui-sing staff’ with tire specific management 
techniques and didactic materials that would 
enable them to help their patients. 

The health officer decided, without mucli 
group support and with some misgivings of the 
staff and the psychiatrists, that the majority of 
psychiatric time should be used to supervise, di- 
rectly or indirectly, mirses who would be 
assigned emotionally disturbed patients. It was 
reasoned that the nurses Avould develop a better 
understanding of psychological procedures if 
they Avere confronted with a specific patient who 
had air aclnrowledged need for mental health 
guidance. Responsibility for an emotionall}’ 
disturbed patient would phmge the mirse into 
actual Avork in tin’s field. It was also reasoned 
that individual casework would proA'ide good 
material for lectures and groiqr discussions of 
the problems encountered. 

Opponents reasoned that the plan would pre- 
cipitate personnel into an assignment they were 
not prepared for. The health officer interpreted 
this argument as being almost a restatement of 
Iris oAvn feelings that the years of discussions 
were simply postponing and probably encour- 
agiug avoidance of dealing with emotional 
problems. 

The issue was resolved by the inception of our 
present system of public health nurse followup. 
In order to make such an extenswe approach 
feasible, the department created the {rosition of 
mental health nursing consultant and employed 
a public health nurse with special training. 

Cases are chosen from among clients who 
come to the county liosf)ital psychiatric unit, or 
from those found by tlie public health nurse 
among her district clients, and whose diarrnosis 
indicates no frank jrsycliosis or outstanding 
need for hospitalization. The patients chosen 
are often unable or unAvilling to come to a psy- 
chiatrist, but can be visited in their homes or 
they can visit the public health nurse m her 

Public Keporis 



dislvict olUce. Assigimicuts ave made according 
to the client’s place oX residence; our public 
health nurses are generalized and have geo- 
graphic districts. Each patient determined to 
be psychialricalty suitable is invited to a dis- 
charge conXerence attended bj' the field public 
health nurse and her supervisor, our mental 
health consultant, the psj'chiatrist, and the chief 
nurse of the hospital’s psychiatric unit. After 
a professional discussion, the psychiatrist asks 
the patient to join the conference, introduces 
him, and holds a short interview for the benefit 
of the nurse. The patient then retires and the 
group completes its discussion. 

This conference establishes a working diagno- 
sis, explains the personality of the patient, in- 
dicates his past and expected behavior, and 
presents social, home, cultural, and economic 
factors. The nurse receives suggestions and 
recommendations regarding her relationship to 
the patient and the patient’s environment, and 
has an oj^portunity to express her own feelings 
about the particular patient, whether they be 
inadequacy, fears, or conflicts. The psychi- 
atrist can help the nurse understand her feel- 
,ings. The conference enables the supervisor 
to understand the case and the feelings of the 
nurse, and to see how they are handled by the 
psychiatrist. It provides an opportunity for 
the supervisor to ask questions pertaining to her 
own role, the field nurse’s plan for assistance, 
and related matters. The patient is given a 
chance to meet the nurse through the psychi- 
atrist and to make an appointment for nursing 
visits. 

If the public health nurse has additional prob- 
lems during home or office followup, she returns 
to her supervisor for consultation. If the sup- 
ervisor feels unable to assist, both turn to the 
mental health consultant, who spends approxi- 
mately one-half of her time assisting the field 
staff and their supervisors with such cases. If 
necessary, the mental health consultarrt arranges 
for further interviews with the psychiati’ist, 
who occasionally reevaluates the case. The 
mental health coirsultant also has li/t hours a 
month for individual consultation with the 
psychiatrist. 

The psychiatrist is also available every other 
month for a 1-hour meetiirg with each group 
of luu'ses and their supervisors in the six dis- 


tricts and the mental health consultant. In ad- 
dition, 2 hours are available monthly for the 
entire supervisory group and the nurse consult- 
ant. This time may be used to discuss cases 
presented from tire field, whether previously 
seen by a psychiatrist or not, or to have the 
psjmhiatrist I'ullill specific requests for lectures 
and discussion materials. 

In 2 years, 1955 and 195G, approximately 250 
cases were the subject of psychiatric consulta- 
tion. Service ranged from a single visit to a 
series of 60 regular nursing home visits over the 
2-year period. Although we are impressed 
with the results of extending the psychiatrist’s 
services beyond direct contact with jjatients, 
we realize that only a small part of the total 
mental health problem is being touched Avith our 
field services. 

As a result of this program, the public health 
nurses are generally satisfied that they are be- 
ginning to understand dynamic psychiatry and 
are putting it to use in their own actions and re- 
lationships to patients. Generally, it seems that 
ackjiowledging responsibility for services to 
emotionally disturbed persons is a marvelous 
learning experience. Prior to actual assignment 
of cases, didactic information and discussion 
had not really stimulated the nui-ses to positive 
action in dealing Avith cases of emotional dis- 
turbance that are inevitably j)art of their case- 
load. Some nurses, however, are not yet able 
to Avork with such cases or certain kmds of cases. 

The district svipervisors without case experi- 
ence and the higher echelon of nursing super- 
A'ision noAV desire the same opportunity. Five 
out of eight have requested and have been as- 
signed disturbed persons. For theoretical and 
administrative reasons the supervisoiy groups 
should not lag behind the field personnel in 
understanding, and they also confer Avith the 
mental health consultant. It may well be that 
the top administrative ranks, including health 
officers, will Avish to be assigned disturbed per- 
sons, serving what might be called psychiatric 
internships. 

Responsibility for Program 

At the same time that nurses Avere gAen the 
direct responsibility for assisting selected emo- 
tionally disturbed patients, the assistant health 
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t)ie doctors through special training. We liope 
the3’’ Avill provide mora preventive cave to ianii- 
lies in their own practices tlirougli tlieir in- 
creased awareness and interest in foresiglitod 
guidance. 

Other major programs are currently geared 
to consideration of the mental health aspects 
likely to be associated with tlie primary condi- 
tions for wliich the program was created. 

Our crippled children’s sendees ofter oppor- 
tunities for dealing not only with handicapped 
children but also with parents who experience 
rejection, guilt, inadequac3", unwillingness to 
go ahead, and related difficulties. Our tubercii- 
losis and venereal disease prograjns particu- 
larty offer many challenges. Here again fears, 
guilt feelings, domestic problems, and potential 
socioeconomic losses are expected to engender 
or worsen emotional disturbances. In these, 
our nursing services in particular (to a lesser 
extent our clinic services) can be of great help. 
In many instances we have been of fundamental 
assistance to our clients in their emotional 
problems. 

Assistinff Voluntary Agencies 

jS’ationwide, a great need is recognized for 
public education and support in mental health. 
Voluntary citizens groups and associations are 
major means of realizing these goals. Recog- 
nizing this, our health department stimulates 
and assists many organizations dealing broadly 
with mental health or various facets of it. Re- 
sponsibility for tins endeavor rests largely with 
the assistant health officer in charge of the 
meiital health program. It has also been shared 
b3'^ the health officer and by the assistant health 
officers (particularly those in charge of ma- 
ternal and child health, crippled children’s 
services, and school healtli), health educators, 
and the public health niu’sing staff. 

Characteristically, the organizations dealing 
with mental health have been small, with lim- 
ited budgets, personnel, and activities. The 
health department participates in organizing, 
developing programs, and forming policy. 
Clerical assistance, health education materials, 
and press releases arc provided during crises, 
especially in the early development of a volun- 
tary agenc3^ Usually the department does not 
provide “legwork” for voluntary agencies, since 


we feel they can promote their cause better when 
their services are carried out by participating 
A’-olunteers. 

Members of the health department’s staff are 
often members of the board of directors or com- 
mittees of an agency and frequently are on the 
speakei’’s bureau. However, staff members do 
not accept executive positions such as president 
or chairman of a voluntary agency or its com- 
mittees. We believe community voluntary 
workers should formulate a truly community 
program and avoid the possibility of being dom- 
inated by official agencies or of becoming an 
“arm” of tlie health depai'tment. 

Since we must spread ourselves thin by par- 
ticipating in many voluntary agencies, we are 
consbvntly aware of the importance of assessing 
the value and goals of each agency in relation 
to the mental health and the total health picture. 
We attempt to devote our limited time to pro- 
grams in which the most can be accomplished, 
preferably with the smallest investment of time 
and mone3^ An example is onr extensive par- 
ticipation in the Contra Costa-Alameda Epi- 
lepsy League. In our area, epilepsy is still 
neglected medically and- sliunned socially, and 
epileptics are rejected by schools and employ- 
ers. The condition is comparatively easy and 
mexpensive to control, but does not receive a 
fraction of the attention justified compared 
with poliomyelitis or cerebral palsy, each of 
which it outnumbers sixfold. 

Cooperating With the State 

In the sphere of rehabilitation, we now work 
with the psycliiafcric social worker from the 
California State Department of Mental Hy- 
giene, who has the legal responsibility for fol- 
lowup and rehabilitation of county residents 
discharged from the State mental hospital 
system. Our health department’s role is pri- 
marily one of niu-se cooperation. The nurse 
has a supportive relationship witli some families 
and assists with tlie material needs of the dis- 
charged patient and his family. 

The distances of the State hospitals from 
Coiibi’a Costa County have precluded a more di- 
rect relationship to date. However, our mental 
health consultant has established mutually help- 
ful relationships with the nearby Berkeley out- 
patient clinic of the State Department of 
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Mental Hygiene. Previously, the health de- 
partment and other agencies of the community 
referred cases there but immediately lost con- 
tact. W e neither profited from the therapeutic 
experiences nor did we contribute in any way. 
How we are able to fiunish a more pertinent 
summaiy of findings and backgi'ound on the 
patient and his family ■when we refer patients. 
In turn, the outpatient clinic provides the 
health department with pertinent information 
on these patients. Tiie clinic, which has no 
home visiting services, has the benefit of our 
psycbiatrically oriented staff. 

Discussion 

Certain basic tenets were assumed in deter- 
mining the fz'ameworlc of the original mental 
' health program. 

1. Emotionally disturbed persons brought to 
an agency’s attention are often in a phase of 
exacerbation and have passed througli a prior 
phase in which the illness was less severe or 
fixed, but nevertheless under way (J). 

2. It should be easier to reach such pei'sons 
therapeutically at a time when their illness is 
less fixed, ■n’hen they and others in their enviroiz- 
ment are less pessimistic in attitude. Presom- 
abty, at this time they can be assisted with a 
lesser expenditure of limited psychiatric re- 
sources (3). 

3. It should be possible to provide many per- 
sons in the early stages of their disturbances 
with a supportive relationship through their 

, contact with workers who are not psychiatrists 
but are employed by agencies whose woi’k un- 
veils emotional implications. If these workers 
are well indoctrinated in ps 3 'chiatric izrinciples 
and can work with psychiatric guidance, the}' 
should be able to accomplish a great deal. A. D. 
Schwartz, in an unpublished paper, calls them 
“caretaker persons’’ and points out that they 
may exist in or out of agencies or organizations. 
Those in agencies should be easier to mobilize. 

4. It should be possible to utilize the services 
of a high proportion of professional people such 
as school guidance workers, probation case- 
workers, social welfare workers, medical social 
workers, public health nurses, teachers, and 
othei-s. This group minibers about 1 percent of 
the general population and 3 percent of the 


adult population and has a large number o 
public contacts as well as some psycliologica 
orientation.' 

a. It miglit be possible to transmit contiuu 
ously a signiGcant amount of psychiatric under 
standing and working know-how from the psy 
chiatrist to these field workers. This wouk 
probably be most successful if the informatioj 
were mediated by anotlier small but strategi- 
cally placed group of workers who are equipped 
with significant psychiatric skills. These art 
tlie psychologists, psychiatric public liealtli 
nurses, and psychiatric social workers. 

Restated, the field worker in a supportive re- 
latiouslvip with many disturbed pei-sons would 
work closely with skilled intermediaries ■svbo in 
turn would deal directly with the psychiatrist. 
In this way the limited services of a psyehhi: 
trist could be extended through many profes- 
sional workers or “caretakers” to a great num- 
ber of their contacts. We have called this the 
“trickle down” approach. 

The team headed by a psychiatrist has to de- 
velop an appreciation of community problems, 
socioeconomic groups, cultural patterns, organi- 
zations, and governmental agencies. Through 
an extensive training program (which we think 
should uiclude closely supervised work ivith a 
limited number of clients), the psychiatrist 
helps train several echelons of mental healtli 
woi'kers. The more psycbiatrically skilled of 
these (in the health department, this would be 
the nurse mental health consultant) would pri- 
marily assist him by acting as consultants to 
the field workers. The field workers promote 
mental liealth concepts through the use of spe- 
cific preventive techniques geared to the vari- 
ous groups of their “at risk clients.” Tlie field 
workers learn eaidy to recognize emotional prob- 
lems near their inception. The workers handle 
ca-^es when they feel capable and refer more 
difficult ones to liigher echelon.s. 4Tlien a nurse 
assists in rehabilitating a posthospital or clinic 
patient referred to her, she receives instructions 
from the psychiatrist in order to achieve opti- 
mal family and community adjustment and 
acceptance for the patient. 

Field personnel hare many contacts witJi jwr- 
sonal health problems and defects revealed by 
screening jzrocedures oi" law enforcement acti\ - 
ities. If clients are approached suitably, the 
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ivg«ucj''s goals are more likely to be achieved, 
and auxicty-producing situations are mini- 
mized. The worker’s growth and increased 
skills in interpersonal relations enable him to 
avoid recalcitrancy, and possibly enable him to 
prevent violations of the law that result in legal 
prosecution Avith its antisocial and mental health 
consequences for the individual and his family. 

Appreciation by the oriented Avorker of the 
need to define choices clearly for the potential 
hiAv violator or victim of disease can be the 
stimulus for healthy decisions and the patient’s 
moral groAvth, Our health department has seen 
successful contacts alter the attitude of fairly 
well-confirmed antisocial persons and ap- 
parently help reincorporate them into the com-* 
munity. By contrast, Ave have maneuAmred 
persons into becoming hostile recalcitrants, 
even though they have really never before come 
afoul of basic community requirements. 

Among the benefits that Avere foreseen in 
AveU-plaimed, psychiatric indoctrination was 
the clarification of administrative relationships. 
The very necessary administrative hierarchy is 
automatically an imposition in a democracy and 
resentments, ahvays difficult to overcome, block 
communications and lead to jnisunderstand- 
ings { 3 ) . Any improvements in the field work- 
er’s understanding and acceptance of the proper 
exercise of authority and Avorker-supervisor re- 
lationships should result in less ambivalent feel- 
ings at the field level about law enforcement and 
the functions to be accomijlished with clients. 
In strengthening the AAmrker’s ability to win tlie 
client’s cooperation, the accomplishment is much 
more gratifying. Well-established communi- 
cation lines that permit the Avorker to transmit 
his thoughts about his client help the agency do 
its job. 

We also find more understandmg betAveen 
agencies. Frequently dealing Avith the same 
fanrilies, agencies often folIoAv upon one an- 
other’s footsteps and interfere Avith one 
another’s attempts to assist a client. An appre- 
ciation of another agency Avorker’s policies, 
legal limitations, and problems is therefore 
essential. Each affects the client whose wel- 
fare and lAoace of mind, if pz-operly promoted, 
can lead to tlie amelioration of his status or his 
dismissal from the categoi'y of “client.’’ By 
mutual agreement, basic Avork Avith a family 


can bo assigned to the one agency Avorker most 
concerned. Success in this area involves ex- 
tensive free-floAAung communications. It is our 
feeling that our mental health program has 
paid for itself by keeping administration and 
worker lines of communication open. 

For the price of inservice training, it has been 
possible to expedite the administrative duties 
and fimctions of the health department. Fix- 
ing responsibilities for our mental health pro- 
gram in addition to the inservice trainmg has 
succeeded in interesting everyone in the emo- 
tional aspects of their services. 

We also feel that Ave can extend the commu- 
nity psychiatric resom-ces thi’ough public 
health nursing services. This has not been in- 
expensive, but examination of a few appar- 
ently successful case histories indicates that for 
a very fcAv hours and dollars large individual 
community savings are achieved. 

Cost is not the only factor. A clinic cannot 
serve some of the clients that Ave do because 
some persons are not adequately motivated to 
seek help from a psychiatrist or clinic, nor do 
they require hospitalization. A nurse’s rela- 
tionship with a patient can be more felicitous ; 
for a patient initially is likely to be less awed 
by a nurse’s presence than a doctor’s. A nurse 
may also be accepted by persons AAffio Avill not 
deal with anyone having a psychi atric label. At 
least in a few cases, it was only after a good 
many home visits by a nurse that the patient’s 
attitude changed enough to induce him to avail 
himself of psychiatric services. 

Summary and Conclusions 

The Contra Costa County Health Depart- 
ment’s mental liealth program, although incom- 
plete and inadequate from the standpoint of the 
Avhole problem, has explored and incorporated 
seA^^eral projects in prevention of mental illness. 

Promotion of mental health is carried out in 
all our general programs, including those in 
sanitation. Moi’e specifically, our mateimal and 
child health program is geared to this approach 
in prenatal, parental, and child guidance. En- 
couragement of family life education in schools 
is a similar actiAuty. 

Limitation of apparent disturbances are also 
of major concern in these programs and par- 
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ticularly iu our crippled children’s, tubercu- 
losis, venereal disease, aiid chronic disease 
services. 

Direct assistance to the emotionally ill and to 
those being rehabilitated during or following 
therapy is a specific activity of our mental 
health program. 

We feel that the health department’s limited 
use of a consulting psychiatrist, extensive use 
of a nurse mental health consultant, and reli- 
ance on field nursing for patient supervision is 
one successful approach in furthering mental 
health. Proper indoctrination and training en- 
ables our field staff to help with many lesser 
conditions and to recognize and refer' the more 
severe to the more psychiatrically shilled. Uti- 
lization of professional “caretaker” personnel 
seems to be an economical and feasible way to 
get mental health services to a great munber of 
persons, particularly when psychiatric services 
are minimal or absent. 

ilost of the nursing field staff did not work 
readily with families or individuals with mental 
health difficulties until given specific case as- 
signments. Classes and case presentations be- 
came of more value once the nurses had specific 


cases and needs. Heavy turnover of nursing 
personnel makes it mililcely that usual inservice 
training or course work can be expected to pre- 
pare the staff as successfully as actual case re- 
sponsibility with good supervision and consulta- 
tion under overall guidance of psychiatrists. 

There was need to formalize our mental healtli 
activities into a specific program and to assign 
an assistant health officer as progr-anx director. 
The program’s importance was thereby recog- 
xrized and responsibility for direction, supervi- 
sion, and evaluation was established. 

Administrative impi-ovements, intra-agency 
and interagency relationships have been a major 
consideration with particularly significant 
gains in the latter. 
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Course in Laboratory Methods in TB Diagnosis 

A course in laboratory methods in the diagnosis of tuberculosis is 
offered by the iVBcrobiology Laboratories of the Communicable Disease 
Center, Public Health Service, Chamblee, Ga., in cooperation ivitli the 
Service’s Division of Special Health Services. The course, sclieduled 
for October 20-31, 1958, and for Januai'y 26-February 6, 1959, is open 
to all grades of emjiloyed laboi-atoiy personnel who have the approval 
of their State health officers. 

The training includes preparation of culture media, microscopy, 
cultural procedures, diagnostic use of animals, and testing of drug 
sensitivity. Students attending will be offered a “student extension 
service” for a period of 1 year following termination of the course. 

No tuition or laboratory fees are charged. Reservations for this 
course should be made well in advance, since the size of each class is 
limited to 12. 

Application foi’ins may be obtained fi'om the Laboratory Branch, 
Communicable Disease Centex-, Public Health Service, P. O. Box 185, 
Chamblee, Ga. 
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A study of referrals to public health agencies among 1,263 house- 
holds showed that the majority of the time and patient-nurse contacts 
are devoted to the first patient, and usually less than two additional 
patients come from the same household. 


Public Health Nursing Service 
Provided in Households 

MARION FERGUSON, R.N., Ph.D., and MARY ELLEN PATNO, Ph.D. 


T he amount of public health nursing 
service needed, by patients under the care 
of local health departments has been the subject 
of much speculation, the topic of many con- 
ferences, formal and informal, and the research 
objective of various studies. This report deals 
with one aspect of the problem — the amount of 
public health nursing service that ensues in a 
household as a result of the referral of the 
first patient. 

Source of Data 

The basic data for this report were collected 
by 2 nurses in each of 8 health agencies in 5 
States over a period of 2 years. The agencies 
were the Frederick County Health Department, 
Maryland ; Detroit Department of Health and 
Washtenaw County Health Department, Mich- 
igan ; Rochester Health Bureau and Tompkins 
County Health Department, New York; For- 
syth County Health Department, North Caro- 
lina; and the Fredericksburg Health District 
and the Coimnunity Nursing Service of Rich- 
mond, Virginia. 

■Dr. Ferguson, is chief of Public Health Nursing 
Studies, Division, of General Health Services, Public 
Health Service. Dr, Patno is assistant professor of 
biostatistics, Graduate School of Public Health, Uni- 
versity of Pittsburgh. 
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These agencies met the criteria of the Ameri- 
can Public Health Association for health de- 
partment programs, and the nurses fulfilled the 
criteria of the American Nurses’ Association 
and the National League for Nursing for public 
health nursing programs, staffing patterns, and 
basic public health nursing preparation of the 
staff. These agencies and nurses also were ones 
that, in the professional judgment of the re- 
sponsible State health officials, were maintain- 
ing standards of good public health practice 
(^)- 

Plouseholds in this study comprised all per- 
sons living in one dwelling unit, such as an- 
apartment or a private dwelling, but did not 
include family members living elsewhere. Be- 
ginning with referrals oh February 1, 1964, 
each nurse admitted for study the households 
of the first 10 patients referred in each category 
of service Avhere the agency assumed respon- 
sibility. Thereafter, she recorded, among many 
other items, the amount of service provided to 
all members of the household from the time of 
refei-ral to discharge or for a period of 1 year, 
whichever came first. 

The participating agencies provided services 
in all areas usually considered health depart- 
ment responsibility, but the number and type 
of categories used in reporting service varied 
considerably fi-om agency to agency. Because 
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of this vaiiation, all initial patients and theiir 
coiTesponding liouseliolds "were reclassified by 
the study staff for purposes of uniformity. As 
a result, some categories used in this report have 
more than 160 initial patients and households. 
JIany have fewer than 160 initial patients, par- 
tially because of the reclassification, but mainly 
because fewer than the desired number of pa- 
tients were referred to the individual nurse 
during the year when field data were collected. 

In all, 1,263 households were studied. They 
included 5,779 members, 2,984 of whom received 
service irom the public health nurse. Forty-two 
percent of tlie initial patients in these house- 
holds were referred for nursing service by vari- 
ous divisions of the health department itself. 
Private ph 3 'siciaus and hospitals referred 22 
.percent, while the patient or his family ac- 
coimted for 16 percent. School refeiTals 
amounted to 11 percent; all other sources, 9 
percent. 

For tuberculosis, infant health supervision, 
.and maternity, most referrals came from the 
health department. The patient and family 
were also frequent sources of referral for ma- 
ternity and infant health supeinosion. Eefei-- 
rals from physicians were more numerous in 
noncommunicable disease, chronic illness, and 
tuberculosis than in other categories. Tlie 
school referrals were mostly of school-age chil- 
dren for physical defects or for behavior or 
emotional problems. 

Index of Additional Patients 

Referral of the initial patient in a household 
has been assimied to lead to service for other 
xnembers of the family. This is one of the bases 
for advocating generalized public health nurs- 
ing service. In this stud}’’, service to other mem- 
bers of the households is demonstrated by the 
ratio of the number of additional patients to 
the number of initial patients. The resulting 
index simply describes the average number of 
added patients per a first referral. 

The index of additional patients varies from 

one service category to another (tablet), men 

the initial referral was classified as tuberculosis, 
the index was 2.0 which means that, on the aver- 
a<Ye 2 patients in addition to the initial patient 
in the household received service. This was the 


highest index. The lowest index, 0.5, occurred 
when the initial referral was venereal disease. 

The magnitude of the index, or the number of 
additional patients per household, appears to 
be virtually independent of the size of house- 
hold and related primarily to the category of 
the initial patient. For example, households 
initially admitted as tuberculosis averaged 4 
members, 77 percent of whom became patients 
(index 2.0). In the mental health category, 
however, households were larger on the average, 
4.7 members, but only 38 percent of the members 
became patients (index 0.8). 

Tlie index based on all households and tlieir 
patients has been omitted purposely from table 
1. The households studied were not selected 
with the view that they would reflect a total 
caseload. They were selected, instead, to reflect 
■what occurred within a service category. Con- 
sequently, all figures derived from the basic 
data must be considered by category only. 

Service Categories of Additional Patients 

Wien service categories were considered sep- 
arately, additional patients were usually in cate- 
gories different from that of the initial patient 
(table 2). The gi'eatest exception was in the 
tuberculosis category wliere S2 percent of the 
added patients were also classified as tubercu- 
losis. This exception is easily understood be- 
cause the category includes suspects and con- 
tacts as well as cases of tuberculosis. Similarly, 

58 percent of the additional patients resulting 
from a venereal disease referral and 42 percent 
of those from a communicable disease refen-al 
were in the same category as the initial patient. 

Siibcategories in health supervision are deter- 
mined by the age of the patient. This accounts 
for most of the additional patients being in a, 
different group than that of the initial patient. 
For example, only 3.7 percent of the additional 
patients resulting from an initial referral for 
infant health super-vision were in the same cate- 
gory. This is to be expected. Few households 
include t-ft-o infants simultaneously or over a 
short period of time. 

Because of the age f.actor in health super- 
vision and because child health supervision is 
usually associated with maternity service, a 
broader grouping including liealtli supervjsjon 
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and maternity was made. With tlvese categories 
grouped, S9.5 percent of the additional patients 
were in this larger category. 

Patient-Nurse Contacts 

In previous studies, terms such as interview, 
visit, and conferetice have been used to identify 


the services given by the public health nurse to 
or in behalf of the patient. Because specific 
and often dianietricalJy opposed definitions of 
these terms have been developed to meet par- 
ticular needs in various situations, they are not 
used ill this report. Instead, a term “patient- 
nurse contact” (PNC) has been employed. This 
term covers all services to or in behalf of the 


Table 1. Index of additional patients 



Average 

Number of 

i 1 

[ Number of i 



Category of initial patient 

household 

initial 

additional 

Percent * 

Inde.y ^ 

size 

patients 

(households) 

patients j 

patients 



Orthopedic 

1 4. 8 

64 

67 

42. 4 

1. 0 

Clrronic disease ^ 

3. 7 

126 

89 

46. 1 

.7 

Communicable disease 

5. 3 

92 

102 

39. 9 

1. 1 

Tuberculosis I 

4.0 , 

178 1 

365 

76. 6 

2. 0 

Venereal disease i 

3. 7 ! 

36 

■ 19 

41. 7 

. 5 

Infant- _ 

4. 7 i 

230 

348 

53. 7 

1. 5 

Preschool .. 

5. 3 

47 

81 

51.2 

1. 7 

School--, . .- -- 

5.3 

71 

64 

36. 1 

. 9 

-■Idult health 

5. 5 

4 

7 

50.0 

1. 7 

Antepartum.' 

5. 1 

160 

279 

54.2 

1.'7 

Postpartum 

4.6 

in 

183 

57. 0 

1. 6 

Mental health 

4. 7 

71 

55 

38. 0 

‘ ■ .8 

Noncommunioable disease 

4.2 

73 

62 

44.4 

■ s 


‘ Total patients in household/total persons in household. 

^ Number of additional patients/number of initial patients. 

’ Includes cancer, cardiovascular, and other chronic diseases. 


Table 2, Relation of category of additional patients to that of initial patient 


Additional patients in households 


Category of initial patient 


Health supervision and maternity service- 

infant 

Preschool "-.I” 

School 

Adult health 1. 1””””.' 

Antepartum 

Postpartum 


Number of 
initial 
patients 


Communicable diseases _ 

Tuberculosis 

Venereal disease-. 
Others - 


All others 

Chronic disease ‘ 

Orthopedic I 

Noncommunicablo" dk’easo ' 
-Uental health 


Total 

Same category as 
initial patient 


Number 

Percent 
























Table 3. Patient-nurse contacts per household referral 


Number of patient-nurse contacts per household 


Category of initial patient 

Total 

Initial 

patients 

Additional 

patients 

Average 
for each 
additional 
patient 

Patio ini- 
tial patient 
to addition- 
al patients 

Orthopedic 

14. 3 

10.8 

3. 5 

3 3 


Chronic disease' 

24. 8 

21. 5 

3. 3 

4 

Communicable disease..- 

12.3 

6. 0 

6 3 

r’ 7 

Tuberculosis 

23.5 

14.2 

9. 3 


Venereal disease 

7.9 

6.0 

1. 9 

3. 0 

Infant 

11. 2 

6.3 

4. 9 

3. 3 

1 ^ 

Preschool 

n. 7 

4.7 

7. n 

4. n 

l’ 2 

School - 

11. 7 

7.5 




Adult health 

17.5 

11.0 

6. 5 


3 0 

Antepartum 

19. 2 

10. 7 

8. 5 


9 9 

Postpartum 

13.5 

5.0 




Mental health 

15.4 

11.6 


4. 8 

^ 4 

Noncommunicable disp.asp 

13.9 

10. 7 

■I 

3.7 

2.0 


.Percent 


Initial 

patient 

Additional 

patients 

75. 5 

24.0 

86.7 

13.3 

48.8 

51.2 


39.6 

75.9 

24.1 

56.2 

43.8 


59.8 

64. 1 

35.9 

62.9 

37.1 

55.7 

44.3 

38.5 

61.5 

75.3 

24.7 

77.0 

23.0 


’ Includes cancer, cardiovascular, and other clironio diseases. 


patient, regardless of the place of service (such 
as home, office, or clinic) , the other person in- 
volved (such as patient, social agency represent- 
ative, or physician) , or the means (such as home 
call, telephone, or letter). 

‘The number of patient-nurse contacts was 
considered by household, initial patient, addi- 
tional patients as a group, and individual addi- 
tional patients (table 3) . This table shows that 
the greatest number of PNG’s to a household 
(24.8) occurred when the initial referral was 
classified as cancel’, cardiovascular disease, or 
other clii’onic disease. Also, 87 percent of the 
patient-nurse contacts in this group were for the 
initial patient. At the other extreme, only 7.9 
PNG’s per household were made when the ini- 
tial referral was classified as venereal disease. 

One special point of interest is found in the 
field of child health supervision. When only the 
total PNG’s to a household are considered, the 
age of the initial patient makes little difference. 
When the initial patient was an infant, 11.2 
patient-nurse contacts per household were re- 
corded; when a preschool or school child was 
referred, 11.7 PNG’s were made. 

In all but three categories (communicable 
disease, preschool health supervision, and post- 
partum), the initial patient received more than 
half of the total PNG’s. Furthermore, in all 
cateo-ories except one (postpartum) the average 
number of patient-nurse contacts to initial 


patients exceeded the ai'erage number for in- 
dividual additional patients. In fact, in seven 
categories, the average number of PNG’s to the 
initial patient was more than double that for 
individual additional patients. In the postpar- 
tum category, the initial patients averaged 5.0 
patient-nurse contacts and additional patients, 
practically all of whom were children, aver- 
aged 5.1 (table 3). 

II'Tiether reporting under study conditions 
differs from routine reporting is always a ques- 
tion in any study such as this. A limited 
answer to this question was obtained by pool- 
ing the annual reports of the participating 
agencies and comparing these data with those 
of the study. The annual reports provided the 
number of patient-nurse contacts per patient 
in the home setting. Similar averages were 


Table 4. Home pafienf-nurse eonfacts per 
patient 


Category of service 

Study 

Pooled 

annual 

reports 

Chronic disease, orthopedic, and 

7. 6 

S 0 

Communicable disease and ve- 
nereal disease.. 

1 

2. S , 

3. 8 

2 1 
} 0 


4. 4 

3. 0 


3.4 

3. 2 


1 
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obtttUied from the study data on contacts oc- 
curring in the homo (tablo 4). A comparison 
of the several averages suggests that the num- 
ber of patienl-niu’so contacts in the home was 
neither over-reported nor undez’-i'eported by 
the nurses wlio provided tlve basic data. 

Time for Palient-Nurse, Contacts 

Time spent in giving nursing service is even 
more important than the frequency of service 
in relation to an agency’s personnel needs or 
the setting of priorities within an agency. In 
this study, nurses reported the time required 
for actual service. Travel time was excluded 
because it varies with local geography and 
means of transportation. The time reported 
included both preactivity and postactivity as 
well as the time spent in giving direct service. 
In other words, total time included tliat spent 
ill reviewmg the patients’ records, collecting 
literature or other supplies, packing nurse’s 
bag, recording on the patients’ recoz-ds, and 
similar activities, as w'ell as the time spent with 
the patient. 

Time per household ranged from 2.3 hours 
for households where the initial referral was 
for venereal disease to 10.7 hours for those 
where the first referral Avas for cancer, cardio- 
vascular disease, or other chronic disease (table 
5) . As might be expected the extremes for time 


spent in direct service and in preactivity ziizd 
postactivity were also found in these two cate- 
gories, since any direct service requires a cer- 
tain amount of preactivity and postactivity. 

The proportion of tune spent in direct serv- 
ice Avas fairly constant from one categoi-y to 
another, even though there Avas great variation 
in the amount of direct service. It ranged 
fi’om 68 pei’cent in households in the postpar- 
tum category to 76 pei’cent in households in the 
category of cancer, cardiovascular disease, and 
other clu'onic disease. 

Except for the postpartum and preschool 
categories, the initial patient received more 
than half of the time given to the household. 
The initial patient also received more time, on 
the average, than any individual additional pa- 
tient except those in the postpartum category. 

Comparison of tables 5 and 3 shoAvs that the 
diffei’ence in the amount of service given to the 
initial patient and that to the additional pa- 
tients is even more marked Avhen time is con- 
sidered rather than frequency of service. 

Combination Agencies and Health Departments 

Combination agencies have been defined in the 
iN’ational League for Nursing's Public Health 
Nui-sing Achievements and Goals as “a service 
jointly administered and jointly financed by of- 
ficial agencies (including boai'ds of education) 


Table 5. Hours of nursing service per household 


Category of initial 
patient 


Orthopedic 

Chronic disease J 

Communicable disease 

Tuberculo.sis 

Venereal disease 

Infant 

Preschool 

School I" 

Adult health 

Antepartum 

Postpartum,. 

Mental health 





Hours 





Pre- and 



Addi- 

AA'erage 
for each 

Ratio 

initial 

Total 

post- 

Direct 

Initial 

tional 

addi- 

patient 


activity 

service 

patient 

patients 

tional 

patient 

to addi- 
tional 
patients 

5.0 

1. 3 

3. 7 

4. 0 

1. 0 

1. 0 

4. 0 

10. 7 

2. 5 

8. 2 

9. 8 

. 9 

1.3 

7. 5 

3. 9 

1. 1 

2.8 

2.3 

1. 6 

1. 4 

1. 6 

6. 8 

1. 6 

5. 2 

4. 7 

2. 1 

1. 0 

4. 7 

2. 3 

. 7 

1. 6 

1. 8 

. 5 

1. 1 

1. 6 

4. 4 

1. 4 

3. 0 

2. 7 

1.7 

1. 1 

2. 5 

3. 5 

1. 0 

2.5 

1. 5 

2. 0 

1. 2 

1. 2 

3. 5 

1. 0 


2.2 

1. 3 

1. 4 

1. 6 

5. 0 

1. 4 

3. 6 

3. 7 

1. 3 

. 7 

5. 3 

7.3 

1.9 

5. 4 

4.5 

2. 8 

1. 6 

2 8 

5. 3 

1. 7 

3.6 

1. 9 

3. 4 

2. 0 

1 n 

6.0 

1. 8 

4.2 

4.7 

1.3 

1. 8 


5. 1 

1. 3 

3.8 

4. 2 

. 9 

1. 1 

3. 8 


Percent 


Initial 

patient 

Addi- 

tional 

patients 

80. 0 

20. 0 

91. 6 

8.4 

59. 0 

41. 0 

69. 1 

30. 0 

78. 2 

21. 8 

61. 4 

38. 6 

42. 8 

57. 2 

62. 8 

37.2 

74. 0 

26. 0 

61. 6 

38.4 

35. 8 

61. 2 

78. 3 

21. 7 

82.4 

17. 6 
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and volunhaiy agencies, with all Raid service 
rendered by a single group of public health 
nurses” 'svliile liealtli clepai-tiuents are entirely 
tax supported. 

These agencies differ in their policies as to 
the types and extent of the nursing service they 
pi'ovide. 

Combination agencies assume more responsi- 
bility for long-term nursing care of the sick 
and disabled than do health departments. The 
combination agencies give niu’sing care of tlie 
sick and disabled as part of a continuing nurs- 
ing service in homes, ■while health departments 
usually give sticli care only on a demonstration 
basis. 

Because of differing policies, tlie data were 
examined, according to the type of agency pro- 
viding care (table 6). In general, tlie 3 combi- 
nation agencies reported a few more additional 
patients than did the 5 healtli departments. 
iUso, with the exception of venereal disease and 
child healtli supervision, the combhiation agen- 
cies reported more patient-nurse contacts per 
household. Finally, more time ■was spent by 
tlie combination agencies per household in every 
category except uoucommmricable disease. 

Summary and Discussion 

In this study of 1,263 households and tlie 
public health nursing service they received, 


three measurements have been used to describe 
the amount of service that ensues in a house- 
hold as a result of the referral of the first 
patient. The first was the average number of 
additional patients per initial referral. This 
iiide.T was found to vary considerably with the 
service category of the first patient, and also 
appeal’s to be virtually independent of the 
household size. In all service categories except 
tuberculosis, fewer than two additional patients 
were served per initial referral. 

The second measurement was the number of 
liatient-nurse contacts per household; the third, 
the number of liours spent in nursing service per 
liousehold. Both of these measurements varied 
with the category of the initial patient and the 
variation was somewliat the same for tlie two 
measurements. This consistency in the varia- 
tion was closely related to the fact that in most 
categories the initial patient received tlie ma- 
jority of the patient-nurse contacts and the 
greater proportion of the time expended. 

Time spent in preactirity and postactivity 
was studied as well as time spent in direct serv- 
ice to the patients. In all categories indirect 
service accounted for approximately 25 percent 
of the time expended, indicating that actual 
time with a patient or household is not the best 
measure for a woi’Ic unit. A better one also 
takes into account the time spent for indirect 
service. 


Table 6. Combination agencies and health departments 


Category of initial patient 

Number of initial 
patients 

Index of additiona 
patients 

Patient-nurse 
contacts per 
household 

Hours of service 
per household 

Combi- 

nation 

agency 

Health 

depart- 

ment 

Combi- 

nation 

agency 

He.alth 

depart- 

ment 

Combi- 

nation 

agency 

Health 

depart- 

ment 

Combi- 

nation 

agency 

Health 

depart- 

ment 

Orthopedic 

Chronic disease 

Commum'cabie disease 

Tuberculosis - 

Venereal disease 

Infant 

Preschool 

School 

Adult health 

Antepartum 

Postpartum. 

Mental health 

Noncommunicable disease 

12 

54 

44 

57 

8 

67 

20 

21 

2 

61 

43 

15 

41 

52 

72 

48 

121 

28 

163 

27 

50 

2 

99 

68 

56 

33 

1.4 
. 8 
1. 1 
2. 1 
.0 
1.4 
I. 7 
1. 1 

2 5 

1. 9 

1. 6 

1. 5 

I. 0 

1.0 
. 6 
1. 1 
2.0 

1. 7 
.8 

1. 0 
1.6 

I. 6 
. 6 
. 7 

13. 8 
27. 3 
13. 6 
27. 1 
7. 1 
10.8 
10.9 
10.7 
22. 0 
22. 8 
16. 1 
16.2 
12. 5 

14. 6 
32 7 
11.2 
21. S 
8. 1 
11. 4 
12.3 

2 

13.0 
16. 9 
11.8 
15.2 
IS. 7 

5. 2 

14.2 

3. 9 
7. 8 
3.0 

4. 4 

3. 9 

4. 1 

7.2 
8.4 

5. 6 

6. 7 

5. 0 

5.0 

8. 1 
3.9 
G.4 
2.2 

4.3 

3.3 
3.2 
2. 9 
6.7 
5. 1 
5. 9 
5. 3 


‘ Includes cancer, cardiovascular, and other chronic diseases. 




Fiihiic Heaidr Reports 


REFERENCE 


The Study staff made an effort to select those 
agencies and nurses that represented good pub- 
lic healtli nui-sing practices. If this was ac- 
complished, the data presented in this report 
might be used in estimating personnel needs. 


(I) Ferguson, SI., and Westlake, J. B.; Participation 
of fetall's of different agencies in data collection — 
A report on method. Nursing Res. T : 23-2G, 
February 1058. 


Radioactivity Study 


Milk samples have been analyzed for specific ra- 
dionuclides in a continuing study conducted by the 
Public Health Service in milksheds serving Sacra- 
mento, Salt Lake City, St. Louis, Cincinnati, and 
New York City. Analyses to date find that manmade 
radioactivity on tlie average is but a small fraction 
of the recommended permissible maximum and is 
but slight even in relation to the natural radio- 
activity of milk. The study, which began in April 
1957, is part of the Service’s broad program in 
environmental analysis, including tests for radio- 
activity in ;vater, air, and food. 

Milk was the food selected for the initial study 
because of its importance in the diet and its year- 
round and widespread production. Radiation may 
he measured as a total or gross level, or it may be 
broken down to show the level of radiation from 
each specific radioactive element. Specific meas- 
urements, although much more difficult to make, 
are important because health effects vary greatly 
among specific elements. In addition, because milk 
normally contains natural radioactive potassium, the 
study undertook the separate measurement of radi- 
ation from specific manmade nuclides. 

With the cooperation of Stale and municipal 
health agencies and the dairy industry, a monthly 
1-gallon sample is collected at a designated point 
in each milkshed. The sample is a composite of 
a day s delivery by a group of dairy farms. 

The sampling points rvere set up by the Service’s 


regional milk and food consultants in accordance 
with the following criteria; 

* The milk in each composite sample must be 
from a group of farms having, altogether, at least 
1,000 cows. 

* The number of individual farms in the sample 
must be small enough to make collection of field 
data on each farm feasible. 

* The composite milk sample must he from a 
supply that is part of a major metropolitan milk- 
shed. 

* The conditions under which the milk is re- 
ceived must he such that milk from the same pro- 
duction area is represented in the composite sample 
collected each month. 

Collateral information also is collected concern- 
ing feeding practices, water supplies, and breeds of 
dairy cattle typical of each area. 

The average levels of radioactivity found in sam- 
ples collected during the first year of the pilot pro- 
gram are expressed here in units of micromicro- 
curies per liter of milk. A curie is a measure of 
radioactivity equivalent to that produced by one 
gram of radium, and a micromicrocurie is one- 
millionth of a millionth of a curie. The levels are 
shown in the table. 

Additional sampling points are being established 
in the milksheds serving Atlanta, Ga.; Fargo, 
N. Dak., and Moorhead, Minn.; Austin, Tex.; and 
Spokane, Wash; and in a milkshed in southern 
Wisconsin. 


First year’s average levels of radioactivity in milk samples (micromicrocuries per liter) 


City 


Sacramoiito 

S.alt Lake City.. 

St. Louis 

Cincinnati 

New York Citv. 


Calcium 

(grams/ 

liter) 

Iodinc-131 

(3,000) 

Strontium- 
89 (7,000) 

Stroiitium- 
90 (80.0) 

Barium-140 

(200,000) 

1. 128 

35 

1-1. 7 

3. 4 

19. 5 

1. 137 

274 

34. 0 

3. 8 

54. 0 

1. 250 

275 

78. 3 

7.4 

98. 5 

1. 251 

132 

45.4 

5. 1 

39. 2 

1. 076 

82 

42.4 

5. 8 

40. 8 


Cesium-137 

(50,000) 


32. 8 
•13. 7 
•10. 3 
27. 3 
29. 7 


watef Solum the maximum permissible concentrations for the specific nuclides in drinkiriE 

nnicnaeu nj the National Committee on Radiation Protection and Measurement. uiniKnif, 
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and voluntary agencies, with all field service 
rendered by a single group of iniblic healtli 
nurses” while health departments ax'e entirely 
tax supported. 

These agencies differ in their policies as to 
the types and extent of the nursing service they 
jirovide. 

Combination agencies assume more responsi- 
bility for long-tei'm nursing care of the sick 
and disabled than do health departments. The 
combination agencies give nursing care of the 
sick and disabled as part of a continuing nurs- 
ing service in homes, while health departments 
usually give such care only on a demonstration 
basis. 

Because of differing policies, the data were 
examined, according to the tj'pe of agency pro- 
viding care (table G). In general, the 3 combi- 
nation agencies reported a few more additional 
patients than did the 5 health departments. 
Also, with the exception of venereal disease and 
child health supervision, the combination agen- 
cies reported more patient-juirse contacts per 
household. Finally, more time was spent by 
the combination agencies per household in every 
category except noncommunicable disease. 

Summary and Discussion 

In this study of 1,263 households and the 
public health nursing seiwice tliey received, 


three measurements have been used to describe 
the amount of service that ensues in a house- 
hold as a result of the referral of the first 
patient. The first was the average miniber of 
additional patients per initial referral. This 
index was found to vary considerably with tbe 
service category of the first patient, and also 
appears to be virtually independent of the 
household size. In all service categories except 
tuberculosis, fewer tlian two additional patients 
were served per initial referral. 

The second measurement was the number of 
patient-nurse contacts per household; the third, 
the number of hours spent in niu'sing service per 
household. Both of these measurements varied 
witli the category of the initial patient and the 
variation was somewhat the same for the two 
measurements. This consistency in the varia- 
tion was closely related to the fact that in most 
categories the initial patient received the ma- 
jority of the patient-nurse contacts and the 
greater proportion of the time expended. 

Time spent in preactixdty and postactivity 
was studied as well as time spent in direct serv- 
ice to the patients. In all categories indirect 
service accounted for apixroximately 25 percent 
of the time expended, indicating that actual 
time with a patient or Jiousehold is not tbe best 
measure for a work unit. A better one also 
takes into account the time spent for indirect 
service. 


Table 6. Combination agencies and health departments 


Category of initial patient 

i 

Number of initial 
patients 

Index of additional 
patients 

Patient-nurse 
contacts per 
household 

Hours of service 
per household 

Combi- 

nation 

agency 

Health 

depart- 

ment 

Combi- 

nation 

agency 

Health 

depart- 

ment 

Combi- 

nation 

agency 

Health 

depart- 

ment 

Combi- 

nation 

agency 

Health 

depart- 

ment 


12 

52 

1.4 

1.0 

12. S 

14. 6 

5.2 
14.2 
3. 9 
7. 8 
3.0 
4.4 

5.0 


54 

72 

. S 

. 6 

27. 5 




44 

48 

1. 1 

1. 1 

13. 6 

11. 2 

0.‘i 
o o 


57 

121 

2. 1 

2. 0 

27. 1 

21. 8 
S. 1 


S 

28 

. 0 

! . 7 

7. 1 

! 4 3 

3.3 
3.2 
2. 9 


67 

163 

1. 4 

1. 6 

10. 8 

1 i. •! 


20 

. 27 

1.7 

1. 7 

10. 9 

' 12. 2 
12- 2 

o. J 


21 

50 

1. 1 

. S 

10. 7 
22. 0 

7 ^ 


2 

2 

2. 5 

1. 0 



6. 7 


61 

99 

1. 9 

1. 6 

22. 8 
10. 1 


5.6 
n 7 

5. 1 

bUli* 

43 

68 

1. 6 

1. 6 

1 K o 

5. 9 


15 

56 

1. 5 

. 6 

16. 2 


a 0 

5.3 

- - - - -- y 

Noncommunicabie disease 

41 

32 

1. 0 

, 7 




1 Includes cancer, cardiovascular, and other chronic diseases. 
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Table I . Cumulative changes in status of fluoridation, fay year, 1 945-57 


Year 

Fluoridation status at end of 
each year 

Fluoridation discontinued ‘ 

Fluoridation reinstituted 
after discontinuance 

Number 

commu- 

nities 

Number 

water 

supply 

systems 

Population ^ 

Number 

commu- 

nities 

Number 

water 

supply 

systems 

Population 2 

Number 

commu- 

nities 

Number 

water 

supply 

systems 

Popula- 
tion 2 


R 

3 

231, 920 









12 

8 

332i 467 







19*17 

16 

11 

458‘, 748 








24 

13 

581, 683 





- 


laaO 

46 

29 

1, 062i 779 


... 






96 

62 

li 578] 578 

_ 

1 


16, 550 





339 

171 

4 ’, 948, 259 

2 

2 

29] 450 




1952 

717 

353 

13] 552 ] 501 

7 

7 

202 ] 122 


— 


1953 

965 

482 

17 ] 080] 930 

14 

14 

253, 738 

2 

2 

166, 466 

195-1 

1, 147 

571 

21, 208, 304 

36 

34 

1, 323, 613 

4 

4 

170, 400 

1955 

1,300 

668 

24, 796, 043 

64 

52 

1, 717, 653 

6 

6 

184, 372 

1956 

1,521 

765 

31, 584, 408 

81 

65 

1, 905, 735 

10 

10 

222, 741 

1957.... 

1, 631 

870 

33, 294, 899 

94 

69 

2, 097, 955 

13 

13 

289, 081 


' Total whether or not reinstituted. ^ Most recently available population figures were used 

regardless of the year that fluoridation was instituted. 


during 1957. During the same year, 3 commu- 
nities, providing water to 66,000 people, I'ein- 
stituted the measure after having previously 
discontinued it. During the years 1945 to 1957, 
a total of 94 conmiunities discontinued fluo- 
ridation; of these, 18 reinstituted the measure 
(table 3) . 

Water supply systems are publicly owned in 
84 percent of tlie communities in wliich the 
fluoride content is controlled. In cities with 
more than 500,000 people, 100 percent of the 
water sj^stems are under public ownership. 
Eighty-eight percent of the systems are pub- 
licly owned in cities of from 25,000 to 500,000 
population, 90 percent m places from 10,000 to 
25,000, and 82 percent in places under 10,000. 

Future Growth 

The major increases in the population 
provided with fluoridated water during the 
next few years is likely to be in the larger 
cities. However, in the more distaiit future 
the greatest increase will probably be in the 
smaller places where today only 5 percent have 
fluoridation programs. It is in towns of 2,500 
or less that fluoridation will need to make its 
greatest advances. 

Although fluoridation continnes to be a mat- 


ter of public discussion in certain parts of the 
country, there has been a decline in the innnber 
of communities discontinuing fluoridation over 
the past several years. The nunaber of water 
supply systems discontinuing fluoridation in. 
1954 to 1956, for example, was 3 to 5 times 
greater than in 1957. 

Interest in fluoridation programs in other 
conntx’ies is niirrox’ed in the endorsements of re- 

Figure 2. Percentage of communities fluoridat- 
ing their water supplies, by size, December 31, 
1957. 

75 | — ^ 
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Status of Controlled Fluoridation 
in the United States, 1945-57 


O F THE approximately IIS million people 
in the United States provided water by 
comm\mity water supplies in 1057, 40.2 million 
(or about 1 in every 3 persons) in 3,584 com- 
munities drank water contahiing the minimum 
or higher level of fluoride recommended for 
optimum dental benefits. 

Of these 40.3 million persons, 33.3 million in 
1,G31 communities are supplied water in which 
the fluoride level is controlled, and 7 inillioii 
in 1,903 places lise water naturally containing 
0.7 ppm or more fluoride. Since 1950, the num- 
ber of persons using water with a controlled 
fluoride content has increased by about 32 mil- 
lion (table I and fig. 1). 


Controlled Fluoridation 


Fluoridated water is provided for a greater 
proportion of people living in laz'ge cities than 
in smaller communities (table 2). A majority 
of the Nation’s cities having populations of a 
half million or more (12 of the 18) provide 
fluoridated water, Tiiese cities are; 


OUicago, in. 
PliiladelpUia, Pa. 
Baltimore, ilfl- 
Cleveland, OWo 
St. Louis, Mo. 
Wasbingtoa, D. C. 


San Pr.'iacisco, Calif. 
PitCsburgiJ, Pa. 
3Iihvanl»en, Wis. 
Houston, Tex, 
Buffalo, X. X. 
Minneapolis, Minn. 


Two of the five cities with populations ex- 
ceeding 1 million (Cliicago and Philadelphia), 
and 9 of the 13 cities with populations ranging 
between a half million and <a million have jn- 


Prepared by ike Division of Denial Public Health, 
Bureau, of State Services, Public Health Service. 


stituted fluoridation. Of fcliese 13 cities, onh 
one, Houston, Tex., provides water which nat- 
urally contains fluoride at a level of 0.7 ppm. 

Of places with less than a half laiUm 
population, 32 percent of those with a pop- 
ulation between 10,000 and 500,000, 17 percent 
between 2,500 and 10,000, and 5 percent under 
2,500 have fluoridation programs (fig. 2). 

The authority by which fluoridation is insti- 
tuted is of interest. In S2 percent of the cities 
fluoridating, the governing body of the com- 
munity authorized adoption of the me.isure. 
In 5 percent authority to fluoridate- was ob- 
tained by referendiims, and in 4 percent the 
utilities commission authorized the measure. 
Nine percent of the communities did not spec- 
ify authority’ or used other procedures in 
adopting flnovidation. 

Fluoridation was discontinued in l3‘ com- 
munities provkliug water to 192,000 people 


Figure l . Population served wflh wafer fo whhh 
fluor/de has been added, 1 949~S7. 
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A 1955 study demonstrates that the mere introduction of a highly 
virulent strain of poliomyelitis into a susceptible population is not 
enough to kindle a severe epidemic. 


Poliomyelitis in Idaho After Use 
of Live Virus Vaccine 

CARL M. EKLUND, M.D., E. JOHN BELL, Ph.D., and ROBERT K. GERLOFF, M.A. 


F actors responsible for a poliomyelitis 
epidemic in the United States are not clear. 
Sporadic cases of poliomyelitis are reported 
every year and may be present at any season 
throughout the country. Epidemics, however, 
are geographically limited and are relatively 
infrequent. They have no apparent i-egulai’ity 
but generally occur during the summer and 
early fall. It would appear that an epidemic 
should follow introduction of an especially 
virulent and invasive strain of poliovirus into 
a relatively susceptible population, but in an 
endemic area, it is not possible to establish the 
ox’igin or introduction of such a strain. 

An incident in Idaho during April 1955 gave 
an unparalleled opportunity to study a polio- 
myelitis outbreak. In that month two lots of 
commercially jirepared vaccine were used to 

The authors are all toith the Rocky Mountain Lab- 
oratory, National Institute of Allergy and Infectious 
Diseases, Public Health Service, Hamilton, Mont., 
where Dr. Eklund serves as a medical director in 
the Insect- and Animal-Borne Disease Section. Dr. 
Bell is in the Allergy and Immunology Section, and 
Mr. Gerloff in the Pathology and Serology Section. 
Technical assistance in the study was given by Dr. 
G. D. Laveck, Dr. G. Silverman, Dr. Kayo Sunada, 
and lone Hopkey, epidemic intelligence officers of 
the Communicable Disease Center, Public Health* 
Service, Atlanta, Ga. 


immunize 32,000 children in the school progi’am 
of the State. After the first series of inocula- 
tions, poliomyelitis appeared in the vaccinated 
children, and the immimization program was 
terminated. Subsequently, viable poliovirus 
of all three types was shown to be present in the 
vaccine lots used (i). The introduction of 
viruses into a human population at a known 
time and the ease with which subsequent events 
could be followed created a favorable environ- 
ment for study of the epidemic. 

Vaccine containing live virus was given at a 
time when poliomyelitis did not constitute a 
problem in Idaho. The vaccination program 
was conducted at lease 2 months prior to the 
season when an increase in incidence woidd 
have been expected on the basis of past experi- 
ence. Thus, polioviruses wei-e introduced into 
a relatively susceptible population at a season 
which experience had shown to be unfavorable 
for the natural occurrence of poliomyelitis 
epidemics. 

Idaho’s first recorded poliomyelitis epidemic 
was in 1947, when 37l cases were reported. 
Other epidemics occurred during 1949 (510 
cases) and 1952 (253 cases). In a population 
of approximately 600,000 people, 1,884 cases 
were reported during the 8-year period from 
1947 through 1954. 

Our conclusions regarding conditions neces- 
saiy for the occuri'ence of a poliomyelitis epi- 
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sponsible health officials the world over. Con- 
trolled fluoridation programs are in operation 
in one or more communities in the following 
counti’ies: Australia, Brazil, Canada, Chile, 


Colombia, Costa Eica, Egj'pt, England, Ger- 
many, Guatemala, Japan, the Netherlands, 
New Zealand, Panama, Panama Canal Zone, 
Peru, Philippines, Scotland, and Sweden. 


Table 2. Communities using controlled fluoridation, ownership, and authorization, by size of place 

December 31, 1957 


Population size 
of community 

Number 
of com- 
munities 
in urban 
and rural 
areas > 

Communities 
using controlled 
fluoridation 

Ownership 

Authorization 

Num- 

ber 

Percent of 
all com- 
munities 
of same 
size 

Pub- 

lic 

Pri- 

vate 

Other 

and 

not 

speci- 

fied 

Govern- 

ing 

body 

nlone 

Refer- 

endum 

Utilities 

com- 

mission 

Other 

and 

not 

speci- 

fied 

Total 

IS, 548 

1, 631 


1, 373 

196 

62 

1, 344 

86 

58 

143 

1,000,000 and over.. 

5 ' 

2 

40.0 

o. 



0 




500,000-999,099 

13 

9 

69. 2 

9 



8 ! 

I 



250,000-499,999 

23 

■B 

30. 4 

6 

1 


7 




100,000-249,999 

Co 


32. 3 

18 

2 

1 

IS 



3 

50,000-99,999 

12C 


37. 3 

40 

6 

1 

41 

3 


3 

25,000-49,999 

252 


32. 5 

74 

7 

1 

73 

2 

2 

0 

10,000-24,999 

77S 

224 

28. 8 

202 

15 

7 

187 

19 

5 

13 

5,000-9,999 

I, 176 

230 

19. 6 

194 

31 

5 

192 

13 

4 

21 

2,500-4,999 

1, 846 

270 

14. 6 

226 

38 

16 

220 

11 

5 

34 

1,000-2,499 

4, 437 

315 

7. 1 

262 

35 

18 

259 


10 

36 

iJndor 1,000 

9, 827 

= 424 

= 4. 3 

157 

46 

1 

181 

9 

4 

10 

Not specified 




183 

25 

12 

156 

18 

28 

IS 


^ Prom XJ. S. Bureau of the Census : United States Census of Population : 1050, vol, I. 
“ Includes “Not specified." 


Table 3. Changes in status of fluoridation, by year, 1945—57 


Year 

Net increase in fluoridation 

Fluoridation discontinued ' 

Fluoridation reinstituted after 
discontinuance 

Number 

com- 

muni- 

ties 

Number 

water 

supply 

systems 

Population = 

Number 

com- 

muni- 

ties 

Number 

water 

supply 

systems 

1 

Population = 

A^umber 

com- 

muni- 

ties 

Number 

water 

supply 

systems 

Popula- 
tion = 

Total 

1945 

1946 --- 

1947- --- 

1, 631 

870 

33, 294‘, 899 

94 

09 

2, 097, 955 

13 

13 

289, 081 

6 

6 

4 

8 

22 

50 

243 

378 

248 

182 

153 

221 

110 

3 

5 

3 

2 

16 

33 

109 

182 

129 

89 

97 

97 

105 

231, 920 
100, 547 
126. 281 
122, 935 
481, 096 
515, 799 

3, 369, 681 

8, 604, 242 

3, 528, 429 

4, 127, 374 

3, 587, 739 

6, 7SS, 365 

1, 710, 491 













1948. — 

1949--. 







1 

1 

5 

7 

22 

28 

17 

13 

i 

1 

5 

7 

20 

IS 

13 

4 

16, 550 
12, 900 
172. 672 
51, 616 

1, 069, 875 
394, 040 
ISS, 0S2 
192, 220 



1950 


1. _ _ 

1951 

1952.- --- 

1953-— 

1954 

1955 

1956 

1957 

2 

2 

2 

4 

3 

2 

2 

2 

4 

3 

166, 466 

3, 934 
13, 972 
38, 369 
GO, 340 


1 Total whether or not reinstituted. used regardless 

“Most rwently available population figures were insf.tuted. 
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Fiqure 1 Poliomyelitis, type 1 and probable type 1, among children vaccinated on or after April 17, 

- 1955, Idaho. 
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Figure 2. Poliomyelitis, type 1 and probable type 1, among contacts of children vaccinated on or 

after April 17, 1955, Idaho. 



paral 3 'sis appears. Altiiough no specimens 
were received from 25 paralytic patients, the 
majority of these cases were considered to be 
duo to type 1 vims since so few tj-pe 2 and 
type 3 poliovirus were isolated from patients 
in Idaho durmg 1955. 

Poliomyelitis occurred in 20 children who re- 
ceived vaccine, in 61 persons who were contacts 
of vaccinated cliildren, and in 86 individuals 
who did not have a history of contact with 
vaccinated children or who had onset of illness 
during Jul}' or later. When onset was after 
Jul^' 1, 1955, tile time lapse since vaccination 
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demic are based primarily on data concerning 
the incidence of poliomyelitis in the recipients 
of two lots of vaccine used in Idaho, the infec- 
tivity of those individuals manifesting clinical 
disease, and the number of secondary cases that 
. developed. 

Methods 

Attempts were made to obtain clinical and 
epidemiological data and selected specimens 
from all cases of poliomyelitis reported from 
the time of administration of the vaccine until 
January 1, 1956. "Viniencver possible, speci- 
mens were collected from family associates of 
patients with onset before October 1955. Blood 
specimens for serologic studies also were col- 
lected from 657 children in first and second 
grades 6 to 8 weeks after vaccination. 

All specimens were examined by standard 
tissue-culture teclmiques in which epithelial 
cells from the kidneys of rhesus 'monke 3 ’s were 
used. Viruses were isolated in such cultures 
by inoculation of suspensions of certain tissues, 
sputum, or feces into bottles or tubes containing 
sheets of cells which had been incubated at 
37° C. for 7 days. Agents producing typical 
cytopathogenic effects were identified by neu- 
tralization tests ( 2 ) with serums which had 
been produced at tlie Eoclcy Mountain Labora- 
tory and used in a portion of the study con- 
ducted bj' the ISTational Foundation for Infan- 
tile Paralysis during the evaluation studies in 
1951. These examinations were made in the 


same laboratory that had conducted the evalua- 
tion study in Montana in 1951. 

Samples of the two lots of vaccine used in 
Idaho were supplied by the Idaho Department 
of Public Health, district health department 
directors, practicing physicians, and, in the case 
of one lot, also by the manufacturer. Monkeys 
and special tissue-culture metliods were used 
to detect virus in these vaccines ( 1 ) . 

The number of cases accepted for inclusion in 
the study and the criteria for their selection are 
given in table 1 and figures 1-7. All paralytic 
cases with clinical data compatible with a diag- 
nosis of poliomyelitis have been included. In 
some cases, houmver, no specimens were submit- 
ted for examination. Jfonparalytic cases were 
excluded unless virus was isolated from speci- 
mens collected from the patient or from a 
family contact. 

Of 167 cases accepted as caused by type 1 
poliovirus, 149 were paralytic and 18 were non- 
paralytic. Virus was isolated from 97 patients 
and from 12 family contacts. Eighteen 
pei-sons from whom virus was isolated did not 
display evidence of paralysis, whereas 91 
manifested some degree of paralysis. In 33 in- 
stances in which virus was not isolated, diag- 
nosis was based on the presence of diagnostic 
titers of type 1 antibodies. In the majority 
of cases a rise in antibody titer was not dem- 
onstrated. These cases are included, however, 
since it is well known that the immunological 
response is alread}' far advanced by the time 


Table 1 . Idaho poliomyelitis cases in 1955 probably due to type 1 virus 


Relation to vaccine 


Poliomyelitis in vaccinated chil- 
dren. 

Poliomyelitis in contacts of vac- 
cinated children. 

Poliomyelitis with no history of 
contact or onset after June 30. 


Total 


Tyjjc of case 


/Paralytic 

iNonparalytic- 


/Paralytic 

\Nonparalytic_ 


/Paralytic 

\Xonparalytic- 


Virus isolation 


Patient 


7 

3 

37 

5 

36 

6 

97 


Family 


Antibodies 


Rise 


No rise 
present 


4 

0 

6 

1 

1 

0 

12 


2 

0 

5 

0 

23 

0 

30 


No speci- 
mens 
received - 


1 

0 

4 

0 

20 

0 


Total 


17 

3 

52 

9 

80 

6 

167 


. Tn nil cases type 1 antibodies were present either alone or in comum 
j Thele cases are included as probable type 1 poliomyelitis since there 

3 poliovirus from cases. 


in conjunction xvith Vpes 2 or 3 antibodies 
ince there nere so few isolations of t.vpc - c 


or type 
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So far as can be delerrained, about the same 
amount of each of the two lots was used. A 
diagnosis of poliomyelitis was accepted in 20 
of these children (an attack rate of 62 per 
100,000) ; 11 of them suffered paralysis (a 
paralj'sis attack rate of 53 per 100,000) , and 
4 died (a rate of 12 per 100,000) . 

Although the paralytic attack rate was high 
for such a widely scattered population, it was 
much below that observed in some outbreaks of 
poliomyelitis spread by natural means among 
populations with a previous' history of polio- 
myelitis. In Minnesota during the summer of 
1952, the paralytic attack rate among children 
of comparable ages was 182 per 100,000, and 
the death rate was 11.2 per 100,000. 

In addition to clinically recognizable polio- 
myelitis, minor febrile illnesses occurred among 
childreir who received the vaccine. However, 
since vaccination was carried out at a time when 
respiratory illnesses were prevalent, it was diffi- 
cult to relate minor illness to the use of vaccine. 
Approximately 20 percent of 649 vaccinated 
children complained of minor illnesses that oc- 
curred 1 to 2 Aveeks after vaccination. The 
illness consisted chiefly of headache, fever, gen- 
eral aching, and occasionally sore throat, nau- 
sea, or vomiting. 

A relationship between these minor illnesses 
and the administration of A^accine was sug- 
gested when the antibody titers of the group 
with the minor illnesses Avere compared Avith 
those of vaccinated children Avho did not be- 
come ill. Since 6 percent of the children in 
each group did not possess antibodies to any 
type, they are excluded in this analysis. Chil- 
dren with minor febrile illnesses had a signifi- 
cantly greater proportion of type 2 antibody 
titers of 1:64 or less than the group Avithout 
illness. 

Type 2 antibody titers Avere distributed 
among 144 vaccinated children Avith minor ill- 
ness and 463 children Avith no illness in the 
folloAving manner : 

Minor 2fo 

illness illness 
{percent) {percent) 

1 : 2o0 or greater 36 53 

1:64 or less 64 47 

In the group Avith type 2 antibody titers 
of 1:256 or greater, 37 percent had an anti- 


body titer of 1 : 256 or greater for all 3 types ; 
85 percent for 2 types, and 15 percent for 1 
type only. The corresponding figures for the 
group Avith a type 2 antibody titer of 1 : 64 or 
less Avere 0 percent, 25 j^ercent, and 50 percent. 
Approximately 25 percent had a high type 1 
antibody titer alone, 25 percent a high type 
3 antibody titer alone, and 25 percent both 
type 1 and type 3 antibodies in high titer. 
These findings suggest that among individuals 
Avho had had no prcAdous experience Avith type 
2 virus, infection with type 1 or type 3 virus 
might be associated with the symptoms of a 
minor febrile illness. 

That type 1 virus may have been more im- 
portant than type 3 virus in causing minor ill- • 
ness is suggested by an examination of the 
group of serums with type 2 antibodies in a 
titer of 1 : 256 or greater. Eighty-one percent 
of the gi'oup with minor illness had type 1 anti- 
bodies in a titer of 1 : 256 or greater, Avhereas 
65 percent of the group Avith no ilhiess pos- 
sessed such titers. This difference is statis- 
tically significant (F=.022) and suggests that 
type 1 infection even in the presence of high 
type 2 antibody titer may at times cause minor 
illness. A significant difference was not found 
in the proportion of high type 3 antibody titers 
between the two groups. 

ilanj'^ minor illnesses apparently AA'ere not 
caused bj’- infection with a poliovirus since 18 
children Avith minor illnesses either had no anti- 
bodies or had antibodies for 1 or 2 types of 
virus in a titer of 1 : 8. 

Contacts of Yaccinated Children 

In 61 instances of poliomyelitis, a history of 
contact with vaccinated children was obtained. 
Children under 15 years of age and women 
Avere chiefly affected (table 2) . ilultiple cases 
occurred in some families. In 56 instances a 
Amceinated child, usually with no recognized 
illness, appeared to be the source of infection. 
Poliomyelitis was diagnosed in only 2 of these 
vaccinated children and 4 others manifested 
sjnnptoms of a minor febrile ilhiess. 

The number of days from the vaccination of 
a child suspected to be a carrier to the onset 
of illness in the 61 contact cases is given in table 
3. Tliis period was less than 45 days in 54 in- 
stances. When greater than 64 days, a history 
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was so lo«g tliat it appeared unreasonable to 
attribute tlie illness to contact with a vacci- 
nated child. 

Results 

Epidemiological and clinical evidence showed 
a relation between the injection of poliomye- 
litis vaccines and the subsequent occurrence of 
poliomyelitis. Vaccination was begun April 
IT and was practically completed within 5 days. 
Poliomyelitis was first reported in vaccinated 
children (fig. 1) in various scattered areas 
throughout the State (fig. 1, map A). These 
cases were followed by another group of cases 
(fig. 2, map B) limited to contacts of inocu- 
lated children. The geogz’aphic distribution 
of the two groups was similar. Altliougli con- 
siderable effort was made to detect other types 
of poliovirus, only type 1 was isolated from 
these patients. 

In 12 of IT children with paralytic disease, 
the first evidence of paralysis was seen in the 
inoculated arm. In one child, the first signs, 
which developed on the IStli day after vacci- 
nation, were those of bulbar involvement and 
weakness of neck muscles. Of the 10 cases oc- 
curring within a week after administration of 
vaccine, 9 had onset of paralysis in the inocu- 
lated arm and 1 in a leg. In 5 of the 9, the 
disease progressed to bulbar poliomyelitis, 
and 1 child developed symptoms of severe 
encephalitis. 

Ijiitial involvement of an upper extremity 
with rapid progression to tlie opposite extrem- 
ity and respiratory muscles was so unique clin- 
ically as to suggest that host response to polio- 
virus was influenced iu some unusual manner. 
Equally striking was the lack of evidence of in- 
fection in members of patients’ families when 
onset was less than 7 days after administration 
of vaccine. 

Speciizzens were submitted from 31 family 
contacts (14 children) of the T children with 
onset on the fifth and sixth days after inocu- 
lation, but virus was not detected in any fam- 
ily contact nor was a rise in antibody' titer 
demonstrated. Virus was first isolated from 
a family contact when the incubation period 
was T days. In two instances, virus was not 
recovered from family contacts when the incu- 
bation period was as long as 10 clays. Usually , 


prolifei-ation of poliovirus takes place in the 
upper and lower digestive tracts before the cen- 
tral nervous system becomes involved, and the 
person is eliminating virus before symptoms 
recognizable as poliomyelitis occur. Further- 
more, members of the family usually are found 
to be carrying poliovirus in their intestinal 
tracts by the tinre the initial case of polio- 
myelitis is diagnosed. However, in the vacci- 
nated children in Idaho, virus apparently did 
not reach the intestinal tract until after the 
appearance" of signs pointing to disturbances of 
the central nervous system. This observation 
and the fact tliat poliovirus was not recovered 
from family contacts of seven patients indicated 
an unnatural spread of the virus. 

Several observations suggested that live po- 
liovinis was present in the two lots of vaccine 
used : the tizire Z'elationship of cases to the ad- 
ministration of vaccine, the wide geographic 
distribution, the frequent occurrence of initial 
paralysis in tlie inoculated am, and the ab- 
sence of evidence of poliomyelitis infection in 
the families of patients in whom tliere was a 
short interval between inoculation of vaccine 
and onset. Therefore, attempts were made to 
determine the amount of such virus in these 
lots. 

By using cortisone-treated monkeys, all three 
types of poliovirus were isolated from each 
lot of vaccine. TJie available araoimt of one 
lot was insufficient to permit repeated attempts 
to isolate vims, but sufficient vaccine of the 
second lot was available for such tests. With 
tins lot, the maximum niunber of monkeys in- 
fected with types 1, 2, and 8 poliovirus, re- 
spectively, was 4 of 10, 3 of 10, and 2 of 7. 
Tlie maximum number of inoculated monkeys 
paralyzed in any experiment was 4 of 7. 

Treatment of poliovirus with 1:4,000 for- 
maldehyde at 37° G. for several days must pro- 
duce many complex changes in the viruses, and 
any attempt, with present knowledge, to deter- 
mine the amount of virus in such a preparation 
must represent onty a crude estimate. Detailed 
findings of experiments in monkeys with these 
vaccine lots will be given in another report. 

Ecactiam to the Three Yiruscs 

Approximately 32,000 cliildren received vac- 
cme in the school program during April 1955. 
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Figure 3. Poliomyelitis, type 1, among persons with onset after July 1, 1955, or with no known 
contact with children vaccinated on or after April 17, 1955, Idaho. 



Figure 4. Paralytic poliomyelitis cases with type 1 antibodies and onset after July 1, 1955, or 
without contact with children vaccinated on or after April 17, 1955, Idaho. 



Figure 5. Paralytic poliomyelitis cases, for which no specimens were received, with onset after July 
1 , 1 955, or having no known contact with children vaccinated on or after April 1 7, 1 955, Idaho. 
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may have been exposed to poliovirus from 
Idaho cases. 

Detection of Types 2 and 3 

Type 2 poliovirus was not isolated from chil- 
dren receiving vaccines in Idaho or from their 
immediate contacts. However, type 2 virus was 
isolated from the family ,of a child whose para- 
lytic disease began July 5 and from one patient 
with nonparalytic poliomyelitis with onset 
August 23. Serologic studies of 6 other pa- 
tients with paralytic poliomyelitis showed sig- 
nificant antibody titers for type 2 virus. In 
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Table 2. Age and sex distribution of cases of 
poliomyelitis among contacts of vaccinated 
children, Idaho, 1955 


Age (years) 

Par.a!ytic 

Nonparalylic 

Male 

Female 

Male 

Female 

0-4 

9 

14 

1 

2 

5-9- 

8 

2 

2 

1 

10-14 

i 3 

5 

! 2 

1 

15-19 

0 

1 

0 

0 

20-24.. 

0 

1 1 

0 

0 

25-29 

0 

1 3 

1 0 

0 

30-34. 

1 

3 

0 

0 

35-39 

1 

1 

0 

0 

Total 

22 

30 

5 

4 


Note: Three cases, in females aged (i and 30 and a 
male aged 30, were fatal. 


Table 3. Time of onset after vaccination of 
cases of poliomyelitis among contacts of vac- 
cinated children, Idaho, 1955 


Days after 
vaccination 

All 

cases 

Cumula- 

tive 

totals 

Type 1 
virus from 
suspected 
source 

Cumula- 

tive 

totals 

16-19 

0 

6 

4 

4 

20-24 

1.3 

19 

6 

10 

25-29 

It 

30 

6 

16 

30-34 

8 

38 

5 

i 21 

35-39 

8 

46 

I 

oo 

40-44 

S 

54 

5 

27 

45-49 

1 

55 

1 

28 

50-54 

3 

58 

1 

29 

55-59 

1 

59 

1 

30 

60-64 

2 

61 

0 

30 


of association with vaccinated cliildren tvas 
mucli less frequent, and a carrier otiier than a 
vaccinated child was considered to be the source. 
Periods as short as 16 days between admhiistra- 
tion of vaccine and onset of illness in an ex- 
, posed person w’ere observed, and in 6 instances 
the period was less than 20 days. Such short 
intervals between vaccination and onset in a 
contact suggest that several cycles of infection 
could take place within a CO-day period. It is 
therefore possible that some of the 61 so-called 
contact cases are not the result of exposure to 
the suspected vaccinated child but represent a 
cycle of infection further removed. It was im- 
possible to designate a delhiite pei iod during 
which contact cases could be attributed only 
to exposure to a vaccinated child. 


Cases of poliomyelitis that occurred in Idalio 
later than 64 days after the vaccination pro- 
was tsrinijiated wbi'g arbitrurily cltissi- 
fied as secondary cases. T 5 ^pe 1 poliovirus was 
isolated from 2 vaccinated cliildren with whom 
poliomyelitis patients had had intimate con- 
tact, but the time of onset was 81 and 83 days, 
respectively, after vaccination. IVhether these 
children were carrying virus from the time of 
vaccination or had become infected subse- 
quently is uncertain. 

If cases having a history of association with 
vaccinated children and onset within 64 days 
after the time of vaccination are accepted as 
contact cases, a carrier rate of 178 jier 100,000 
is obtained. 

Other Assoaiated Gases 

Poliomyelitis occurred in 86 pemons whose 
contact Avith a vaccinated child did not appear 
to be tlie source of infection but in wliom type 
1 poliovirus was shown to be the cause, or most 
probable cause, of illness. As shown in figures 
3-5 and table 4, the disease occurred in some of 
these at the same time as it did in those having 
intimate contact ivith vaccinated children. 
Usually, however, onset was so long after the 
time of vaccination that poliomyelitis due to 
exposure to a vaccinated child did not appear 
probable. 

As noted in figures 3-5, 19 cases occurred dur- 
ing each of the three 30-day periods from July 
1 to September 2S, but the number then fell to 
approximately 7 during the 30-day periods be- 
tween September 29 and December 28. Prob- 
ably tliese cases represent at least the third cycle 
of infection following the use of Amccine, since 
tliey begajA to appear immediately following 
the occurrence of knoAvn cojitact cases and 
occurred in areas Avliere A^accinated children 
dcA'eloped poliomyelitis. 

Twelve poliomyelitis patients, 11 paralytic 
and 1 nonparalytic, Avere admitted to Idaho 
hospitals from adjoining Ilalheur County, Ore. 
Type 1 poliovirus Avas isolated from nine pa- 
tients. Onset of the first case Avas August 24; 
of the last, October 28. An adjacent Idaho 
.area, in Avhich several cases of poliomyelitis 
occurred, is a trading center for the Oregon 
county. It appears possible that tliesc patients 
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cent of these children, a limited spread of type 
1 viras during the summer and fall of 1955 is 
indicated. 

The antibody titers of blood specimens from 
children who had received vaccine in 1955 and 
from those who had served as controls in vac- 
cine studies in Idaho in 1954 were compared 
for each of the three types of poliovirus. Al- 
though titrations of the 1954 serums were per- 
formed in the poliomyelitis evaluation labora- 
tory at the University of Oregon Medical Col- 


lege, Portland, the data are considered to be 
roughly comparable. More children in the 1955 
group had titers of 1 : 1,024 or higher against 
each of the viruses, whereas a lower proportion 
had a serum titer of less than 1:8 (table 5). 
Since serums of approximately 30 percent of the 
children vaccinated in 1955 had no appreciable 
titer against type 1 and type 3 viruses, these 
cliildren apparently were not infected by the 
amomrt of viruses present in the vaccines (table 
6). iintibody responses to three doses of vac- 


Figure 6. Poliomyelitis, type 2, after vaccinations beginning April 17, 1955, Idaho. 
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Table 4. Age and sex, distribution of poliomyelitis cases unassociated with vaccinated children 

Idaho, 1955 ' 



Type 1 virus isolated 

Type 1 antibodies, 
paralytic 

1 c 


— — 

Age 

Pai 

alytic 

1 JNTonparalytic 

paralytic 

Total 


Male 

Female 

Male 

Female 

Male 

Female 

Male 

Female 



10 

s 

5 

0 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

0 

3 

0 

•a 

0 


0 

26 



.‘i-0 

0 

1 

1 

5 

10-14 

1 

2 



1 

1 

0 

19 

10 

7 

15-19 

20-24 

0 

0 

0 

2 

0 

0 

0 

0 

0 

0 

0 

0 

1 

jU 

1 

0 

1 

1 

0 

0 

1 

25-29 

1 


1 

0 

10 

30-34 

0 

0 

o 


0 

0 

1 

0 

0 

35-39. 

0 

0 

0 

0 

0 

0 

0 

1 

0 

1 

0 

40-44. 

0 

0 

45-19 

0 

0 



Total. 

20 

17 

2 

4 

10 

13 

13 

7 

S6 






3 of these persons, the onset occurred during 
July (fifth, seventh, and eiglith), 1 during 
August, 1 during September, and 1 during 
October. Three patients (2 male and 1 female) 
were in the age group 0 to 9, 1 patient (female) 
in the age group 10 to 19, and 4 patients (1 
male and 3 females) in the age group 20 to 24. 
It u'as not possible to establish that the vaccine 
was the source of infection in these instances 
(%. 6 ). 

Although clinical poliomyelitis due to type 
3 virus was not demonstrated in vaccinated chil- 
dren or in their intimate contacts, the possi- 
bility that minor illnesses resulted from injec- 
tion of this vii’us caimot be excluded. A high 
neutralizing antibody titer for type 3 polio- 
virus and low or no neutralizing titers for the 
other two types of poliovirus were obtained 
from blood specimens of 21 children who gave 
a history of minor ilhress 6 to 8 weeks after 
vaccination. 

Scattered cases of poliomyelitis caused by 
type 3 virus occurred in Idaho late in the sum- 
mer. On nine occasions, diagnosis was estab- 
lished by isolation of virus either from pa- 
tients or from members of the patient’s family. 
In addition, only type 3 antibody was found 
in the serum of one paralytic patient from 
whom virus was not isolated. In this gioup 
of 10 patients, 4 had onset in July, 4 m August, 

1 in September, and 1 in December (figs. 6 and 
7). The earliest date of onset was July 0. 


Five patients (3 male and 2 female) were in tlie 
age group 0 to 9, 3 (1 male and 2 female) 
in tlie age group 10 to 19, and 2 males m the 
age grou 2 > 25 to 34. The sex and age distri- 
bution, the time of onset, and the geographic 
disti’ibution did not suggest a connection with 
use of tlie vaccine. 

Antibody ZeveU 

During the vaccine study conducted m late 
1955 and early 1956, blood specimens were ob- 
tained from 480 nonvaccinated individuals, 
chiefly children, and the levels of antibodies 
against specific types of poliovirus were de- 
termined at the Kocky Mountain Laboi’atory 
(table 5). Since the antibody level for type 1 
poliovirus was less than 1:S m 53.5 percent 
and was 1 : 1,024 or greater in only 1.2 per- 
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imniime status of a population and to season 
of the year is inadequate to explain the epi- 
demic occurrence of poliomyelitis. 

Strangely, viable types 2 and 3 polioviruses 
present in the vaccine did not cause disease in 
vaccinated children or spread to their contacts. 
This could be due to a lack of virulence of these 
viruses for human beings when given intra- 
muscularly or to interference between strains 
when administered simultaneously to suscepti- 
ble individuals. The presence in vaccinated 
children of high antibody titers for types 2 and 
3 polioviruses, however, suggests that these 
strains proliferated. The absence of central 
nervous system disease due to infection with 
type 2 and type 3 strains demonstrates the in- 
ability of these strains to invade the central 
nervous system following intramuscular inocu- 
lation. In monkeys, these strains, particularly 
type 3, showed little ability to produce viremia 
or to proliferate in peripheral tissues, charac- 
teristics which may be related to absence of 
disease in vaccinated children. The type 1 
strain, which was definitely virulent for chil- 
dren, frequently was isolated from blood and 
peripheral tissues of monkeys. A type 1 strain 
without these characteristics appears desirable 
for use in a vaccine. 

Summary 

In Idaho, with a population of approxi- 
mately 600,000, two lots of poliomyelitis vac- 
cine were used during April 1955 to vaccinate 
32,000 children in the first and second grades. 
All three types of poliovirus were isolated from 


these lots of vaccine. Poliomyelitis due to type 
1 virus occurred in 20 vaccinated children and 
in 61 of their contacts. In addition, 86 persons 
developed poliomyelitis from possible contact 
with these two groups. Thus, 167 cases were 
associated with the use of these two lots of vac- 
cine. Poliomyelitis due to type 2 or type 3 
viruses was infrequent, and evidence relating 
infections with these types to the vaccine used 
was not obtained. Tlie absence of a severe out- 
break of poliomyelitis due to type 1 virus is 
noteworthy in view of the wide dissemination of 
a virulent sti'ain of type 1 poliovirus through- 
out tJie State. Since the immimity of the pop- 
ulation was rather low as indicated by the pre- 
vious history of poliomyelitis and by the 1951 
vaccine evaluation study, a more severe out- 
break would have been expected. Factors in 
addition to viruleiice of a poliovirus strain and 
immune status of a population are yet to be 
discovered before the genesis of poliomyelitis 
outbreaks can be explained adequately. 
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U, S. Medical Supply Stocks Surveyed 

A survey of the Nation’s supply of medical items essential to sur- 
vival following nuclear attack is being conducted by the Public 
Health Service. IVith the cooperation of the pharmaceutical indus- 
try, more than 700 wholesale drug houses, surgical supply firms, and 
chain drugstore warehouses will be covered in the survey, which is 
part of a program set up by the Office of Defense Mobilization. 
Also participating in this program are the Business and Defense 
Services Administration of the Department of Commerce, the Fed- 
eral Civil Defense Administration, and the Department of Defense. 
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Table 5. 


Comparison of antibody titers of serums from children vaccinated 
serums from nonvaccinated children 


In Idaho, 7955, with 


Category 

Percentage of specimens with indicated reciprocals of titer 

<8 

8 

16 

32 

64 

256 

Total 

8 to 256 

1,024 

or> 

Ti/pe 1 virus 









Vaccinated 1955 * _ 

27 

54 

46 

3 

O 


8 

19 

19 

14 
13 

15 

33 

45 

40 

1 

Nonvaccinated 1955* 

3 

Q 


Nonvaccinated 1954 * ___ 

4 

9 


Type 2 virus 



47 

7 

Vaccinated 1955 * . 

13 

65 

59 

10 

2 

o 

Q 





1 

31 

S 

Nonvaccinated 1955 * 



i 14 


i)0 

Nonvaccinated 1954 ^ . _ _ . . 

6 


13 

12 

33 

Type 3 virus 





Vaccinated 1955 > _ 

32 

0 

2 

5 

4 

Q 

9 

13 

8 

27 

47 

42 

41 

i; 

Nonvaccinated 1955 * . 

48 

54 

5 

13 

7 

20 

20 

Nonvaccinated 1954 ’ 

1 


4 






* 6-19 children vaccinated April 17-22, 1955; serums obtained June 2-14, 1955. 

- Serums obtained from 480 children during late fall and winter 1955-56. 

’ Serums obtained from 281 children, November 1954, in connection with the 1954 NFIP poliomyelitis eval- 
uation study. 


cine with “good” antigenicities reported in the 

1954 study (S) and of vaccine used in Idaho in 

1955 are compared in table 6. 

Antibody distribution for children vacci- 
nated in 1954 is well illustrated by the results 
obtained through neutralization of type 1 po- 

Tabie 6. Antibody levels after 3 injections of 
“good" vaccine lots in the 7954 poliomyelitis 
evaluation study of NFIP compared with those 
developing after a single injection of vaccine 
containing live virus 




Percent 

Percent 

Percent 


Total 

with 

with 

with 


number 

titers 8 

titers 16 

titers 1,024 



or < 

to 256 

or > 

Type } 





1954 

1,250 

14 

51 

35 

1 955 

1 657 

31 

29 

40 

Type 3 





10.64 

1, 250 

7 

60 

33 

1955 

657 

23 

4G 

31 

Type 3 





_ 

1, 250 

10 

58 

21 

32 

41 


657 

38 







liovirus (table 6). The discrepancy between 
the proportion of children having intermediate 
titers in the group vaccinated in 1955 and the 
proportion in the group vaccinated in 1954 is 
what would be expected from administration 
of live virus. Indi^nduals either developed in- 
fection and as a result produced antibodies in 
high titer or failed to become infected and con- 
sequently produced no antibodies. 

Discussion 

It is rather surprising tliat the intramuscu- 
lar inoculation of a virulent strain of type 1 
poliovirus, which was capable of spreading 
from person to person, did not give rise to a 
more severe epidemic. The population had a 
large niunber of susceptible individuals, as in- 
dicated by antibody studies before and after 
administration of the vaiccine and by the past 
history of poliomyelitis in the area. Vaccine 
was given in tlze spring when the weather was 
cold, but type 1 virus was still present in the 
population later in the summer. Yet mi in- 
crease in the incidence of poliomyelitis did not 
occur. Consequently, one must conclude that 
a simple relationship of virulence of virus to 
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Comiaittee Members 


jMembers of the Committee for Review and Eval- 
uation of Reseaich and Development Positions are 
Dr. Frederick J. Brady, program oflicer, Bureau of 
State Services, chairman; Dr. George H. Bradley, 
assistant chief, Communicable Disease Cerrter; Dr. 
Keith H. Lewis, chief. Milk and Food Research 
Program, Robert A. Taft Sanitary Engineering 
Center; and Dr. Herbert E. Stokinger, chief toxi- 
cologist, Occupational Health Branch, Division of 


Special Health Services. H. N. Meng, Division of 
Personnel, Olfice of the Surgeon General, serves as 
the committee’s technical adviser; Lambert G. 
Longen, Executive Office, and Harold F. Eisele, 
Program Office, Bureau of State Services, are its 
staff assistants. Dr. John C. Cutler served as chair- 
man prior to his trarrsfer to the National Institutes 
of Health as assistant director, National Institute of 
Allergy and Infectious Diseases.^ 


their work reviewed comprehensively by mem- 
bers of their own scientific discipline. 

The results of the Survey’’ of Attitudes of 
Scientists and Engineers in Government and 
Industry, conducted by the Committee on Engi- 
neers and Scientists for Federal Government 
Programs, may reflect significantly the Bu- 
reau’s reviews. The survey fomrd that G5 per- 
cent of the scientists in the Bureau were 
satisfied with their job classification, as com- 
pared "with 52 percent of those queried 


throughout the Federal Government. Fifty 
percent of the Bureau scientists, and only 37 
percent of the entire Government, believed their 
positions ofi’ered sufficient opportmrity for 
salary advancement. 

The Bureau’s system has strengthened its sci- 
entific research aiid d6veloj)ment, provided 
program administratoi’s with classification and 
utilization reviews suited to their organization, 
and assured the scientist of a teclinically broad 
appraisal of his job. 


Research Grant for National Library of Medicine 

The Council of Library Resources has gi-anted the National Li- 
brai’y of Medicine $73,800 to study methods of improving bibli- 
ographic services through the use of mechanical equipment. 

The prmiary aim of this research project will be to develop im- 
proved methods for the rapid and efficient publication of compre- 
hensive periodical literatitre indexes in broad subject fields. 

To accomplish this goal, new composition techniques based on an 
integration of photographic and data-processing equipment will be 
investigated. 

If the project is successful, the resultant changes in format and 
manuscript preparation will be adopted with the 1960 issues of the 
Current List of Medical Literature. 
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Appraising Scientists 
And Tiieir Jobs 

Richard W. Buxch 

THE INTEREST of properly appraising 
X the scientists in its employ, the Bureau of 
State Services, Public Health Service, has tie- 
vised a system for reviewing research and de- 
velopment positions. 

Anyone who has had experience in grading 
research positions has faced the problem of 
finding criteria for measuring the quality of 
performance, a factor which materially affects 
the grade of the position. 

The usual standards of job evaluation and 
measures of workload and accomplishment may 
be difficult to apply. The number of the scien- 
tist’s publications may be quite misleadmg be- 
cause years of preliminary unpublished trials 
may precede consequential results. The scien- 
tist is inclined to believe that a position classi- 
fier not trained m his specialty cannot satisfac- 
torily evaluate his job. These considerations 
caused tlie Bureau of State Services to seek a 
better method of classifying scientists. 

The Bureau uses scientists of many profes- 
sions and disciplines in helping States 
and communities prevent and control disease 
and maintain health. Its programs include con- 
trol of venereal disease, tuberculosis, and other 
coimnunicable diseases; heart disease; chronic 
ilhiess and aging ; dental public health ; air pol- 
lution control; water supply and water pollu- 
tion control; milk and food sanitation; radio- 
logical health ; and international health. Often 
its scientific persoimel, by the nature of their 
jobs, are isolated from colleagues or supervisors 
trained in the same disciplines. 

To enhance the job status of these men and 
women, the Bureau in 1955 formed the Com- 
mittee for Review and Evaluation of Research 
and Development Positions to appraise, within 
the framework of civil service regidations, in- 
dividual scientists and theii achievements. The 
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conuaittee's reviews, repeated at hitervals of 
approximately 2 years, cover all scientists in 
grades GS-ll and above in research and de- 
velopment positions. 

Basic to the committee’s evaluations is tlie 
concept that, in determining the proper grade 
and salary of such positions, it is difficult to 
separate the job and the incumbent. The sci- 
entist’s backgi’ound, experience, professional 
capabilities, and acliievements cannot be disre- 
garded. In research and dei'clopment work, the 
individual tends to create the level of liis as- 
sigiunent by the quality of Iris research contri- 
butions. The grading of such positions must 
necessarify be related to the qualifications the 
individual brings to the position as well as to 
the nature of his duties and responsibilities. 

A scientist’s peers, who are themselves leadei-s 
in a field, can best evaluate Ins work, the com- 
mittee believed. Consequently, panels of 3 or 
4 peers from Public Health Sendee bureaus, 
other Govermnent agencies, univei’sities, and 
private industiy have been appointed to work 
with the committee. The committee, with the 
help of these panels, applies standards used in 
governmental and nongoveinmental positions 
to classify salaries and recognize scientific 
achievement. 

Within the Bureau, the committee and its 
vaidous panels of specialists ’ have reriewed 
approximately 150 positions, covering all civil 
service scientists engaged in researcli and de- 
velopment activities. These included 32 in 
bacteriology-microbiology, 24 in other biolog- 
ical sciences, 37 in chemistry, 39 in statistics, 12 
in behavioral sciences, and 6 exempt positions 
as provided in the Public Health Service Act, 
section 208 (g). 

In addition to I'ecommendations on the pay 
levels and classification of individual scientists, 
these I’eviews have yielded valuable counsel on 
better utilization of scientific skills and the need 
for special training and changes in assignment 
to round out professional experience. 

The committee’s recommendations and sup- 
porting statements from the panels of profes- 
sional peel's provide the Bureau and division 
chiefs with an adequate evaluation of the con- 
tributions of staff members whose professional 
training may have difiei'ed fi'om their supei- 
visor’s.* Aid for the Brst time, scientists hnre 


648 


Poblic Heallli Reports 



Many technical and practical problems are 
ejiconntered when a rigorous evaluative stiady is 
attempted. This paper will not discuss them. 
Instead, we shall consider how certain decisions 
about the research design and how certain prob- 
lems that arise in executing the research within 
an operating program restrict the interpretation 
of the findings. Using a recent effort to evalu- 
ate the effectiveness of a rehabilitation program 
for posthospitalized mental patients as an illus- 
tration, we shall examine in particular the limi- 
tations imposed on the definition of what is 
being evaluated. 

The Altro Project 

The specific rehabilitation program that was 
subject to our evaluative investigation was that 
of the Altro Health and Rehabilitation Serv- 
ices, Inc., located in the Bronx, H. Y. 

For more than 40 years Altro has operated a 
sheltered workshop for tuberculous patients, 
and it has served cardiac patients for more than 
6 years {11, 13). After extended periods of 
hospitalization, these patients come to the Altro 
Workshop where they remain, on the average, 
about a year before they graduate. They work 
in a factory environment but with work pres- 
sures adjusted to their health rather than to the 
demands of production. The workshop is, in- 
deed, a modern garment factory manufacturing 
uniforms for nurses and hospital gowns that are 
sold by a sales force on the competitive market. 
Patients are paid union scale wages at piece 
rates for goods produced. They are subsidized 
when necessary to permit them to remain in the 
rehabilitation program. 

The patients are under close but unobtru- 
sive medical supervision; they are provided 
with periodic health examinations and continu- 
ous convalescent treatment when requii’ed. All 
patients put in a full day, but the actual time 
each works is determined by his particular 
needs. IVork and rest periods alternate in rec- 
ognition of disability and the development of 
work tolerance. Supervisors in the factory and 
instructors in the office-training program are 
practiced in dealing with the special problems 
of posthospitalized patients and many are them- 
selves graduates of Altro. Each patient is as- 
signed a caseworker and other social services 


are available such as vocational counseling, job 
placement, and educational assistance. 

The program is intended to harden the pa- 
tient so that his transition from hospital to de- 
mands of normal living will not be so abrupt as 
to threaten his recovery and precipitate rehos- 
pitalization. By letting patients test the limits 
of their capacities in its workshop, Altro hopes 
that its clients wiU learn to function independ- 
ently in the commimity. 

From restrospeetive studies there is evidence 
that Altro makes an effective contribution to the 
rehabilitation of tuberculous and heart patients 

{13, U). 

With the need of tuberculous patients for re- 
habilitation services decreasing, and with the 
cardiac program well established, Altro turned 
its interest to the inclusion of psychiatric pa- 
tients. In 1953 Altro began a year of experi- 
mental collaboration with Hillside Hospital, a 
private mental hospital in Hew York City (15 ) . 
Ten patients were referred to Altro by Hillside, 
and seven participated in the workshop. With 
this experience added to the years of serving 
other types of patients, Altro felt ready to ex- 
tend its services tentatively to certain types of 
hospitalized mental patients from the more 
heterogeneous populations of State hospitals 
(16 ) . It did so with the widespread encourage- 
ment of psychiatrists and other professional 
persons concerned with mental health. Indeed, 
throughout discussions of potential sources for , 
the limited number of patients that Altro felt 
able to serve, the director of Altro was re- 
peatedly assured tliat this sort of rehabilitation 
service Avas greatly needed in the psychiatric 
field and that there Avould be strong demand 
for it. 

With such assurances, ai-rangements Avere con- 
cluded witli the Hew York State Department of 
Mental Hygiene for exploring the value of this 
service to patients of its Bronx aftercare clinic. 
Financial support Avas obtained to extend Al- 
tro’s program, and the Russell Sage Foundation 
gave financial assistance for an evaluation of 
this effort. In accepting such assistance, Altro 
committed itself to a control-group design as 
an evaluative requirement. Tlie patients Avere 
to be assigned at random to the experimental 
and control groups. The research question 
could therefore be stated at the outset as fol- 
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Study of the Altro Health and Rehabilitation Services’ promm for 
rehabilitation of posthospitalized mental patients illustrates some re- 
quirements for evaluative research in mental health. Limitations im- 
posed by control group designs and selective biases arising from the 
operation of the program are taken into account. 


Evaluating a Rehabilitation Program 
for Post-Hospital Mental Patients 

HENRY J. MEYER, Ph.D., and EDGAR F. BORGATTA, Ph.D, 


I NTEREST in rehabilitation services for 
posthospitalized psychiatric patients has 
been stimulated by an increase in release I’ates 
from hospitals, following introduction of drug 
therapies, and by wider recognition that family, 
employment, and other social conditions appear 
to affect successful adjustment in the commu- 
nity {1-i) . This interest may be thought of as 
a countei'part to the even greater attention paid 
to preventive programs (5) . 

M^iether programs are directed toward pre- 
vention or rehabilitation, claims for their ef- 
ficacy inevitably raise the question of evalua- 
tion. In the interest of efficiency as well as 
economy, sound assessment of effectiveness is 
obligatory for those who promote these pro- 
o-rams as contributions to mental health. The 
need for evaluative research is widely acknowl- 
edged (<?) . But evaluative research on a service 
program in the field of mental health is, as 

Dr. Meyer is professor of sociology and social work 
at the University of Michigan, Ann Arbor. Dr. 
Borgatta is associate social psychologist at the Rus- 
sell Sage Foundation and adfunct professor of 
sociology at New York University. This paper was 
presented in somewhat different form at the annual 
meeting of the American Sociological Society in 
Washington, D. C., on August 27, 1957. 


Clausen has said, “so appealing and yet so 
hazardous” (7). 

Because of the pressing need^to evaluate pro- 
grams in whicli much time, effort, and money 
liave been invested, most studies fall short of the 
rigor expected of scientific research. This is 
understandable in view of the difficulties of 
evaluating complex, changing, and often e.xperi- 
mental efforts. Studies of the staff’s or clients’ 
satisfaction with a program, subjective judg- 
ments about progress or change, case studies to 
illustrate success, and similar reports may con- 
tribute useful knowledge about the operations 
of a program and may be valid sources of insight 
and understanding. But it is of no help to the 
oi’derly development of scientific knowledge to 
accept these studies as demonstrations of suc- 
cess or failure when it is possible to attempt 
more rigorous research. The state of our ignor- 
ance and the means of overcoming it'should be 
accepted so that we may proceed slowly, and 
often painfully, to gain secure kirowledge of 
wJiat is bemg accomplished. The conclusion 
that this is the way of progress in evaluative re- 
search has been recognized not only for pro- 
grams directly concerned with mental health 
but also for related fields, such as social case- 
work, prevention of delinquency, and education 
of parents (S-10). 
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we wiint to know what Altro achieves onlj' 
through its treatment services, we would have 
to compare those who went through the progi-am 
with patients wlio might have gone through if 
they had had the opportunity. Still undefined 
would be which of tlie many things included in 
the rehabilitation program produced given re- 
sults for experimental cases as compared with 
control cases. 

It is conceivable that the treatment experi- 
ences for the experimental group could be re- 
corded in detail at all ijoints after their selec- 
tion. In this manner specific treatment efforts 
might be related to variations in the degi-ee of 
success or failure observed after treatment. It 
would be necessary, however, to have similar 
detailed knowledge of the experiences of the 
comparison group. Some of the features of 
the rehabilitation program at Altro, sympa- 
thetic work supervision, for example, might well 
be present in the experiences of patients in the 
control group. 

Similar]}', the effectiveness of any one of the 
specific kinds of treatment services could be 
stated only if the method of assignment to re- 
ceive different services was governed by a ran- 
dom rather than a selective procedure. 

For this particular evaluation the population 
was defined as jjatients who accepted the invi- 
tation to enter the Altro program. Among 
such, the treatment and comparison groups were 
selected at random and our generalizations n^ust 
apply only to this population. The point here 
is that the design limited generalization to a 
segment of the population that might provide 
the answer to the question : Is Altro effective in 
rehabilitating jposthospitalized mental pa- 
tients? 

Defining Treatable Patients 

Kestrictions from another side limit gen- 
eralization in evaluative research. Any given 
treatment or service program assumes a part of 
the answer to the question of its own effective- 
ness by directing itself to predetermined cate- 
gories of patients. Thus it says, in effect, we 
will (or can) work better with one type of client 
than with another. 

The “community function” of the agency 
draws the broadest boundaries ; for example, to 


serve the aged, the adolescent, the tuberculous, 
or the ex-mental hospital patient. Within these 
boundaries further criteria of inclusion or ex- 
clusion are explicitly or implicitly accepted. 
Adjectives modify the clientele; healthy aged, 
female adolescents, arrested tuberculosis cases, 
or ex-hospitalized schizophrenic patients, are 
acceptable for treatment. 

Still further exclusions are made by defining 
the type of services available; for example, 
healthy aged who need a home, adolescent girls 
who are going to have out-of-wedlock babies, 
arrested tuberculosis patients who can be ex- 
pected to return to work or housekeeping, or 
ex-hospitalized schizophrenic patients who 
need rehabilitation. 

Finally, among those potential clients for 
whom the services are intended, agencies de- 
velop conceptions of clients who can be best 
served by their skills. The rationale for these 
conceptions rests on estimates of competence in 
practice based on professional training and ex- 
perience. It accepts, indeed, an evaluative con- 
clusion before the question of evaluation -is 
posed for research. 

Thus the question asked of evaluative research 
might be restated as follows: How successful 
are we with those clients we want to serve and 
tliinlc we can help? This is an entii-ely legiti- 
mate question but it is much more restricted 
than the question: How effective is our pro- 
gram? 

Eeseai’ch operations that come to grips with 
this restriction must seek explicit cidtex'ia to de- 
fine the subject population from the viewpoint 
of the service agency. In the Altro project, 
staff and consultants formulated these general 
ci-iteria; Bronx residents, 20-10 years of age, 
admitted only once to a mental hospital for 
3-21 months, having formal psychiatric diag- 
nosis of dementia praecox. In addition, to pro- 
tect the going workshop program and in the 
interests of the patient, clinical criteri.a WQi’e to 
be applied in interviews by a psychiatrist to 
eliminate those who were “too sick” (revealing 
disturbing or dangerous psychotic symptoms, 
physically incapacitated, addicted to drugs), 
those who were “too well” (not in need of re- 
habilitation), and those liaving “alternative 
plans” (employment, household duties). Cases 
that survived all these criteria would be avail- 
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lows : Given matched groups of patients, will 
those who receive iGtro^ services show greater 
progress, by some criterion of successful reha- 
bilitation, than those Avho do not receive such 
services ? 

Altro planned to accept about 80 psychiatric 
patients during the 2 years of the study period. 
These patients would at any given time consti- 
tute about 20 percent of the normal caseload of 
approximately 200 patients at the workshop. 

Defining Experimental and Control Groups 

A service program, such as Altro’s, is in gen- 
eral oriented to practice rather than to scientific 
research, and the canons of scientific method- 
ology frequently appear to contradict the can- 
ons of practice. Altro’s acceptance of a con- 
trol-group design was therefore a bold step 
toward rigorous evaluation. As decisions were 
3nade to further this design, however, it was 
necessary to make some of the implications 
explicit. 

IVith a control-group design one is in a posi- 
tion to say whether or not a program makes a 
dirterence to some population, on the basis of 
some criterion, such as return to the hospital. 
A program of rehabilitation includes many fac- 
tors that might affect the client’s welfare. The 
Altro program offers medical care, casework, 
vocational training, and other services as well 
as its distinctive workshop. Unless these fac- 
tors can be specifically identified so that their 
counterparts can be examined in the experience 
of persons in the control group, our conclusion 
must be framed in general terms. We could 
say that Altro’s patients in general fare better 
than non- Altro patients. From the standpoint 
of the community, this might be called the po- 
tential impact of Altro. It leads to statements 
about what the consequences would be if all 
patients were provided the same services as 
Altro’s patients. 

This kiiid of conclusion is very useful. It 
would require, however, further qualification 
in terms of tlie expressly defined population of 
patients to which it could be applied. If experi- 
mental and control groups were drawn from the 
population of all ex-hospitalized patients, our 
conclusion would mean one thing. If they were 
drawn from a population of patients limited by 


interest in Altro, by stated cliaracteristics, or by 
other definitions, our conclusion would tliereby 
be restricted. This may be illustrated by con- 
sidering a number of possible definitions of the 
subject population that might (ignoring prac- 
tical considerations) be applied in this study. 

Patients who were released from mental hos- 
pitals could respond in at least the following 
four- ways to invitations to enter the iUtro 
program ; 

1. They could be uninterested and decline 
the invitation. 

2. They could be interested, explore the pos- 
sibility, and decline to enter. 

3. They could be interested, explore tlie pos- 
sibility, enter, and withdraw at some stage in 
the program before it had been completed. 

4. They could be interested, explore the pos- 
sibility, enter, and graduate. 

Furthei'more, patients responding at any of 
these levels would constitute a population all of 
whom had had at least some information about 
Altro, ranging from mere knowledge of its 
existence to full participation in it. Therefore 
a no-contact category is logically required. Of 
such, at least two subcategories must be recog- 
nized since the distinction between them might 
be relevant to rehabilitation : (a) those ignorant 
of Altro altogether, and (&) those who know of 
Altro’s existence but have had no further con- 
tact with it. Knowhig about Altro could result 
in such meaningful reactions as : Is Altro the 
kind of place for people like me? Is it good or 
bad that people want to help former patients? 

Similarly, each of the successive levels of con- 
tact noted above might i-easonably be expected 
to have some effect on the patient’s rehabilita- 
tion. Would the patient view an invitation to 
Altro as supportive or threatening? If a pa- 
tient declmed an invitation to Altro would he 
he punished or rewarded ? And so on. 

Generalization would be limited to that level 
selected as the population from which experi- 
mental and control groups were chosen at ran- 
dom. If a no-contact comparison group were 
used, statements about the impact of knowledge 
of Altro plus subsequent contact would be per- 
missible. If the population were defined as 
patients informed about Altro but with various 
levels of contact with it, generalization would 
be .appropriate only at the specified level. If 
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control samples from those patients who actu- 
ally enter the workshop and who are therefore 
subject to the rehabilitation program, we could 
evaluate the program. Because thjs Avould re- 
quire arbitrary denial of service to some of 
those who have already accepted it, such a de- 
sign is difficult to execute even for the most will- 
ing operating agency. A more feasible alterna- 
tive would be to require the agency to extend 
maximum effort to see that patients selected f or 
the experimental group were brought into the 
program. 

Defining Successful Rehabilifafion 

Whatever the experimental design, the defi- 
nition of what constitutes successful treatment 
poses additional issues. These will not be con- 
sidered in detail in this paper. Criteria for suc- 
cessful rehabilitation can range from “objec- 
tive” measurements, such as permanent avoid- 
ance of readmission to a hospital, to clinical 
judgments about the level of mental health of 
the patients, with various indicators of adjust- 
ment in between. 

TWmtever criteria are used, the value of a 
study is enhanced if the experimental design 
' requires impartial application of the criteria to 
experimental and control groups alike. It will 
not, to be sure, support general statements about 
effectiveness of a program unless a faii'ly inclu- 
sive range of criteria is offered. It is at this 
point that some theory of Avhat the rehabilita- 
tion program is supposed to do for patieirts be- 
comes indispensable. Theory about treatment 
of the mentally ill is in a state of flux today. 
Therefore evaluation studies should, in our 
opinion, always include indicators such as rate 
of readmission along with other criteria. At- 
tention should be given as Avell to the duration 
of whatever effects are observed. 

In the Altro study, hospital status 1 year after 
release is the primary criterion but, in addition, 
employment adjustment, presence and type of 
psychiatric care, and a judgment of the patient’s 
current competence for managing are included 
m the followup inteiwicAv. Brief before-and- 
after attitude tests have also been used. 

Conclusion 

If a research plan as promising as that I'e- 
ported here encounters such serious obstacles, is 


it futile to attempt rigorous evaluative research 
that is so badly needed ? We think not. Several 
kinds of contributions can be made, and their 
importance will be directly I'elated to tire rigor 
with which the evaluation Avas planned and 
executed. 

In the first place, a description of the selec- 
tive process is of crucial importance to the in- 
terpretation of evaluation studies, and this is 
seldom reported in the literatux’e of mental 
health. Second, analysis of the results of 
Avell-designed evaluation studies, even when 
they fall short of full success, will contribute 
to an understanding of the service program with 
greater certainty and more appropriate caution. 
Futliermore, each carefully conceiA'-ed effort to 
meet the requirements of valid eAuiluation Avill 
provide experience to enhance the next attempt. 

We sought to make explicit some of the in- 
herent requirements of evaluative research. 
The difficulties encountered in the Altro project 
should not discourage evaluative research ; their 
identification is the first step lOAvai’d oA'ercom- 
ing them. But this report should encourage 
modesty in making claims for service programs 
in mental health. As more certain knowledge 
accumulates, we may expect these programs to 
become more firmly based and demonstrably 
more effective. 
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able to Altro and bence the subjects of the 
evaluative research. 

A conflict between voluntai^ and authoritar- 
ian programs of treatment becomes pertinent 
at this point. Most private agencies, Altro in- 
cluded, adopt a treatment philosophy that ex- 
pects the client to “accept” or “want” help in 
contrast to a treatment philosophy that asserts 
what the patient “should” or “must” do or have 
done to him. F or example, State mental hospi- 
tals get “permission” to administer shock ther- 
apies; private agencies seek “cooperation” and 
“acceptance” of casework by their clients. 
Without prejudging the success of these ap- 
proaches, we point out that the compromise of 
these coirflicting philosophies of professional 
responsibility injects an additional selective 
of the. swbjeet population in evalua- 
tive research. We can describe some of the 
efl'ects of this selective process on the Altro 
project. 

Of the total caseload of ex-mental hospital 
patients at the Bronx after-care clinic, about 18 
percent qualified under the general criteria enu- 
merated above. Of these, about 28 percent 
survived the clinical screening, constituting 
only about 5 percent of the general population 
of posthospitalized mental patients. This is 
the point at which treatment and control groups 
were selected and evaluation could be said to 
apply only to these patients. Analysis of these 
groups, selected at random, indicates that the 
two samples do not differ significantly at the 
time of assignment with respect to any known 
characteristics. 

The pool of patients from which both experi- 
meiital and control groups were drawn does 
differ from tlje population of ex-hospitalizsc} 
patients meeting the general criteria. The 
clinical screening process tended to anticipate 
the kind of clients the agency might favor. 
Specifically, the group of “available” patients 
includes a disproportionate number of single, 
white, better educated persons w]jo have a 
higher occupational statiis, and who live with 
their parental families. 

Because the selection just described occurs be- 
fore experimental and comparison groups are 
chosen, it may be said to be controlled, if follow- 
up and before and after measurements are ap- 
plied to these samples. However, it cannot be 


assumed that tlie process of selective bias will 
cease at this point. 

The professional approach of those providing 
service tends to select patients of unknown 
characteristics among those available to receive 
treatment. The logic of evaluative research 
would require, without compromise, that those 
designated for treatment be given treatment; 
the values of social casework and rehabilitative 
practice tend to assmne that treatment should 
only be given to those who would accept it. 
Practitioners often argue that they can be effec- 
tive only with such patients although this is on 
of the key questions that evaluative research i 
supposed to answez-. 

Of the pool of patients available as experi 
mental cases for the Altro project, about a tliirc 
had no contact whatsoever with Aitxo, anothe 
third had limited contact with members of thi 
staff, and the final third actuallj' entered tin 
workshop. If the latter group is considered t( 
be the only one composed of cases subject to tin 
rehabilitation program, it constitutes a selectee 
population for which the principles of selection 
might be explored retroactively. If the indi- 
viduals in that group differ from the control 
group, the differences may be attributable to se- 
lection and not to treatment. Comparing pa- 
tients (a) who received treatment, (b) who had 
lesser contact with iUtro, and (<?) who were 
offered services but received none with the con- 
trol group can j)i'ovide a picture of how this 
selective process operated. We can attempt to 
match eacli of these sets of experimental pa- 
tients witli patients in the control group. But 
the rigor of i-andom matching cannot be 
claimed except to assess the effect of being 
offered the opportunity to enter Altro. 

Inspection of the consequences of the selec- 
tive i^rocess suggests that those patients reach- 
ing the rehabilitation program proper tend to 
be of trvo types: (a) those rather highly moti- 
vated to accept the kind of casework help and 
vocational training Altiw offers, and (l>) those 
who accepted Altro largely because they seemed 
unable to make any other sort of adjustment to 
the world outside of the hospital NaturaUy 
enough, Altro is likely to feel that it is success- 
ful with the former and unsuccessful with tiie 

latter. _ 

Were it possible to draw experimental ana 
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facilitates fliiect comparisoa (see 
figure). 

When the test is finished, the trays 
are easily cleaned by flushing them 
under a tap, rinsing them in distilled 
water, and air drying. 

One thousand specimens, formerly 
requiring 2,000 Kolmer test tubes, 
aie now tested in 21 trays, each cost- 
ing 47 cents. Each tray can be used 
at least 0 tunes, repiesenting a cost 
of about S cents for 4S specimens. 


Use of one tray is equiyaleni to 
the handling of OG test tubes for re- 
frigeration, incubation, and reading. 
In our l.iboratoij, 500 complement 
fixation tests were performed by one 
tecimician utilizing the trays. 

A tray, containing 48 specimens, 
can be lead at a glance Tlie tech- 
nician’s hands aie thus free while 
leading, enabling him to lecord re- 
sults without clerical assistance. 
Without sacrificing quantity, the 


plastic tray teclmique permits use of 
oae-half the quantity of reagent 
needed by the test tube method and 
effects a substantial reduction in the 
cost of personnel, refrigerator space, 
and cleaning facilities. 

— Daniel Widelock, Ph.D., Anna 
D. Reynolds, John Truelove, 
and Evelyn V. Engelke, bu- 
reau of laboratories. New York 
City Department of Health. 
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technique 


Use of Plastic Trays in the CF Test 


The bureau of laboratories of the 
New York City Department of 
Health has found that transparent 
plastic trays are a practical and re- 
liable substitute for test tubes in the 
Koliner complement fixation test. 

The bureau explored the use of 
plastic trays in an attempt to reduce 
the costs of syphilis serology with- 
out diminishing the quality of its 
work. Experiments determined that 
the Kolmer comjdement fixation test 
performed in one-half quantity in 
the wells of the plastic trays 
matches the results of the test tube 
procedure. 

In a comparative study, 578 serum 
specimens were tested simultane- 
ously in plastic trays and in test 
tubes, each test in duplicate. The 
readings on the two sets of tests were 
in agreement on 551 of the serums 
and in disagreement on 27. 

Readings in agreement on the 
duplicate tests performed by each of 
the two techniques were ; 


Tube and tray tests 

]R T? - 

Serums 
. 369 

"WT? 

1 

WR WR 

3 

XTT? VP 

. 169 



A/r»A/n J 

-X/ 


Total in agreement. . 

551 


Readings in disagreement on the 
duplicate {tests performed by each 
of the two teclmiques were: 


Tube lest Tray lest Serums 

R, R.... R, A/C 2 

R, R.... WR, WR 7 

R, WR.. WR, AYR 1 

NR, NR-. WR, WR 6 

NR, NR.. AYR, NR 4 

NR, NR.. NR, NR 1 

R, R.... .NR, NR 1 

AYR, AYR.. NR, NR 1 

AYR, .NR.. NR, NR 2 

R, R.... A/C, A/C 1 

NR, .NR.. A/C, A/C 1 


Total in disagreement. 27 


The degree of reactivity was de- 
termined according to the following 
scale : 

Reactive (R)=10 to 100 percent 
complement fixation. 

Weakly reactive (WR)=o to 10 
percent complement fixation. 

Noureaetive (NR)=0 to 5 percent 
complement fixation. 

A/C=test and control show equal 
or nearly equal inhibition of 
hemolysis. 

In performing qualitative comple- 
ment fixation tests in plastic trays, 
now routine in the bureau’s syphilis 
serology laboratory, serum is put 
into the wells with a 0.2 ml. pipette. 


and reagents prepared by Kolmer's 
procedure are added with automatic 
pipetting machines calibrated to 
deliver 0.25 ml. and 0.5 ml. 

Reagents and serums are mixed 
by holding the tip of the pipette suf- 
ficiently high so that the force of 
ejection agitates the contents of the 
well. 

.Vfter the trays are filled, they are 
stacked on top of one another, with 
sheets of cardboard in between, and 
refrigerated. The contents are given 
primary incubation by floating the 
trays on the surface of a 37° C. 
waterbath; reagents are added: 
trays are again placed in the water- 
bath and are then placed on a rack 
to be read. 

The rack supports the tray about 
3% inches above a plate glass mirror 
I’ellecting the bottom of the tray to 
facilitate reading. A fluorescent 
bulb desk lamp, placed about S inches 
above the tray, shines directly 
through it. 

Reading controls are prepared 
according to Kolmer s proccdui e. 
Reading standards are made by add- 
ing 1.5 ml. of 0, 5, and 10 percent 
standards to 75- by 12-mm. Kahn 
tubes. Serums with questionable re- 
action are transferred to Kahn tube.s 
and compared directly with the 
standards. The comparator bloc'k 
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Site of enteritis epidemic in Shreveport, 1956 



his house appeared green. i\ju investigation was 
made, but the health department was not 
notified. 

On August 11 a neighbor of Mr. X phoned the 
Caddo-Shreveport Health Department, stating 
that he, his wife, and his children were sick. He 
said there was a rumor that the water was bad. 
A sanitarian was immediately sent to the ad- 
dress to collect some water samples. The health 
department had no knowledge prior to this call 
of anything amiss with the city water supply. 
Because of the broken sewer line and the char- 
acteristics of the water, it was thought that sew- 
age entering the bayou at this point was con- 
taminating the water supply in the area. 

On August 13, the water samples showed that 
heavy coliform contamination was entering the 
city water supply in the area where the com- 


plainant lived. Eleven sajiitarians went there 
immediately and began a search up and down 
the bayou for a possible cause of the bayou 
Avatcr entering the city supply. Within 2 
hours they located Mr. X’s pump in the bayou. 

Some dye was put into the piunp line to ascer- 
tan if the matei-ial would eventually. reach the 
city main. The dye Avas detected shortly after- 
ward in all tlie outlets in Mr. X’s yard and in 
the city fire hydrant across the street. 

As soon as there Avas proof of a direct connec- 
tion betAveen the bayou Avater and the city main, 
Mr. X Avas advised of the situation and asked 
to discontinue the use of the pump. He com- 
plied immediately. 

The city water department severed the cross- 
connection and disconnected the water main 
from Mr. X’s property. The contaminated line 
was flushed Avith clean water, and a heaA^y 
chlorine solution Avas alloAved to remain in the 
line for a day or two. This procedure was re- 
peated on several occasions, water samples being 
taken after each flushing. Beginning August 
13, the sanitarians collected more than 300 Avater 
samples in the vicinity of the affected area and 
kept a continual surveillance of the water lines 
for chlorine residual. The people in the area 
Avere advised not to drink the water or else to 
boil it before use. 

On August 14, health department nurses 
made a house-to-house canvass of the affected 
area for more epidemiological information. 
They found that approximately 70 persons had 
developed enteritis. The symptoms, similar in 
most cases, Avere nausea, vomiting, abdominal 
pains, tenesmus, and diari’hea, the latter bloody 
in some cases. 

In laboratory examinations of stool speci- 
mens of some patients, /Salmonella inf antis Avas 
isolated from 1 specimen. Salmonella panama 
from 1, and Giardia lamblia from 2. Sal- 
monella oranienhurg was isolated from 1 Avater 
sample. 

The local health officer and other physicians 
Avho attended patients made a diagnosis of 
dysentery on clinical evidence. Because of the 
danger of infectious hepatitis, gamma globulin 
was obtained from the Louisiana State Depart- 
ment of Health to administer to those who had 
been ill. 

On August 23, none of the Avater samples 
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A broken setver line and an improperly designed automatic lawn 
sprinkling system, which permitted bayou ivater to enter the city’s 
mam, led to 72 cases of enteritis in Shreveport, La, 




An Epidemic of Enteritis 
Laid to Cross-Connection 

Floyd M. Miller and 
Ben Freedman, M.D., M.P.H. 


T he increasing use of water fay a mod- 
ern household for its many appliances in- 
creases public health hazards related to the 
water supply. The creation of more cross- 
connections, backdow connections, and open 
connections to accommodate these appliances 
and devices demands that sanitarians remain 
vigilant to prevent contamination of Uie water 
supjdy. 

The misuse of one such device, an automatic 
lawn sprinkling system, led to contamination 
of the city water supply, resulting in an epi- 
demic of enteritis in Shreveport, La. 

In the summer of 194T, Jlr. X installed a 
pump in Bayou Pierre, wliicli flows behind his 
property, to supiily water to the spi'inkling sys- 
tem for the rear lawn of his home. His prop- 
erty is located in the southeastern ai-ea of 
Shreveport, the wealthiest residential section 
of the city. 

In 1953 Mr. X installed for his front lawn 
an underground spiinkler system irhich drew 
its water from the city .supply. This sprinlder 
system having been laid out in conformity with 
Shreveport’s plumbing code, Mr. X applied to 
the city for a tap and meter for the system. 

In June 1954, Sir. X installed an automatic 
time dock system and a booster pump in his 

Mr. Miller is chief sanitarian of the Caddo-Shreve- 
port Health Unit and Dr. Freedman is direcSnr of 
the division, of preventive medicine, Louisiana Slate 
Department of Health, 


yard to use the bayou water for his wl 
sprinkler system. At the same time, he repla 
the pump in the bayou with another of 
horsepower capacity. He thought that the an 
matic timing system prevented a cross-coma 
tion. iVlien the front sprinkler was comiecb 
to the bayou water system, the bayou water w; 
not completely cut off from the city water mail 
Only a manually operated valve intervened hi 
tween the city system and the bayou water sys 
tem for the front lawn. This setup fnaintainec 
a pressure in the sprinkler line of 65 pounds. 
Apparently, however, the pressure in the city 
water main at this point was at no time greater 
than 5S pounds. 

Unfortunately, no inspection by the city 
plumbing inspector was requested. Mr. X's 
yardman, not knowing the hazard, opened the 
valves from the city water supply to prime the 
booster pump and left them open. Thus, when 
the time clock set the system into operation 
every 24 hours, water from both the bajmu and 
tlie city main was forced through tlie system 
at the same time. Boater from tlie bayou was 
probably forced into the city main for a fairly 
long period, since the two gate valves were found 
in the open position. 

The (nvestigalion 

On August 7, 1956, a broken seuer line just 
off Bayou Pierre, about one-half mile from Mr. 
X's pump, was reported to the health depart- 
ment (see map). Investigation on August S 
revealed that the sewage from the broken line 
%vas draining into the bayou, and that the break 
had occurred about the beginning of August. 
Prei'iousl3', the baj'ou water was fairly clear. 

On August 8 the sewer break was corrected. 
The same daj', the office of Shreveport’s com- 
missioner of public utilities I'eceived a call fiom 
a resident who said that the hj’dnint water in 
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Site of enteritis epidemic in Shreveport, 1956 



liis house appeared green. An investigation was 
made, but the health department was not 
notified. 

On August 11 a neighbor of Mr. X phoned the 
Caddo-Shreveport Health Department, stating 
that he, his wife, and his children were sick. He 
said there was a rumor that the water was bad. 
A sanitarian was hnmediately sent to the ad- 
dress to collect some water samples. The health 
department had no knowledge prior to this call 
of anything amiss with the city water suppl 3 ^ 
Because of the broken sewer line and the char- 
acteristics of the water, it was thought that sew- 
age entering the bayou at this point was con- 
taminatmg the water supply in the area. 

On August 13, the water samples showed that 
heavy colifonn contamination was entering the 
city water supply in the area where the com- 
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plainiint lived. Eleven sanitarians went there 
immediately and began a search up and down 
the bayou for a possible cause of the bayou 
water entering the city supply. Within 2 
hours they located Mr. X’s pump in the bayou. 

Some dye was put into the pmnp line to ascer- 
tan if the material would eventually reach the 
city main. The dye was detected shortly after- 
ward in all tlie outlets in Mr. X’s yard and in 
the city fire hydrant across the street. 

As soon as there was proof of a direct connec- 
tion between the bayou water and the city main, 
Mr. X was advised of the situation and asked 
to discontinue the use of the pump. He com- 
plied immediately. 

The city water department severed the cross- 
connection and discomiected the water main 
from Sir. X’s property. The contaminated line 
was flushed with clean water, and a heavy 
chlorine solution was allowed to remain in the 
line for a day or two. This procedure was re- 
peated on several occasions, water samples being 
taken after each flushing. Beginning August 
13, the sanitarians collected more than 300 water 
samples in the vicinity of tlie affected area and 
kept a continual surveillance of the water lines 
for chlorine residual. The people in the area 
were advised not to drink the water or else to 
boil it before use. 

On August 14, health department nurses 
made a house-to-house canvass of the affected 
area for more epidemiological information. 
They found that approximately 70 j)ersons had 
developed enteritis. The symptoms, similar in. 
most cases, were nausea, vomiting, abdominal 
pains, tenesmus, and diarrhea, the latter bloody 
in some cases. 

In laboratory examinations of stool speci- 
mens of some patients, BahnoneUa mf antis was 
isolated from 1 specimen. Salmonella panama 
from 1, and Giardia lamhlia from 2. Sal- 
monella oranienhurg was isolated from 1 water 
sample. 

The local health officer and other physicians 
who attended patients made a diagnosis of 
dysentery on clinical evidence. Because of the 
danger of infectious hepatitis, gamma globulin 
was obtained from the Louisiana State Depart- 
ment of Health to administer to those who had 
been ill. 

On August 23, none of the water samples 
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Number of cases 


were positive. The water supply was officially 
ueclarecl safe for use o clays later. 

Analysis of Data 

The data collected showed that 40 females 
and 32 males developed enteritis. Jlost of the 
cases occurred in children under 10 years of a^e, 
and in adults 35 years of age and over ; only 2 
were in infants. The total of 72 cases, none 
fatal, occurred in 27 households whose popula- 
tion was approximately 125. The attack rate 
therefore, was about 60 percent. ’ 

JFiftj'^-six of the cases occurred between Au- 
gust 9 and 13. This suggests that a common 
agent and a conunon set of circumstances acted 
over a short period of time. 

Occurrence of cases 


Ihe cross-connection between the lawn sprin- 
dmg system and the public water supply may 
be considered as the initiating factor of the 
epidemic because of these circumstances: 

1. iUl the cases occurred in households sup- 
plied by the water main contaminated by tlie 
cioss-connection on iXr. X’s propert3^ 

2. The bayou water was heavily contaminated 

because of the sewer break near Mr. X's prop- 
erty. 

3. The dye test showed that the bayou water 
was reaching the city main in a relatively shoit 
interval. 

4. The Water pressure in the sprinlding sys- 
tem was greater than in the public water 
supply. 

5. The gate valves in tlie sprinkler sj^stem 


of enteritis in refation to incubation period, sewer break, correction, and 
beginning of control measures, Shreveport, La., 1956 



Dates of Occurrence, August 1956 
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line were frozen open, iillowing the bnyon water 
to flow into tlio public system. 

0. The sewer break was corrected on August 
S, and 3 days later the number of cases began 
to decrease. 

T. The last primaiy case occurred 3 days after 
the cross-connection was severed and the water- 
supply received increased chlorination. 

In the neighborhood where the epidemic oc- 
curred, 206 water samples were taken from 69 
residences. More than one sample was taken 
from most households ; 62 of the samples were 
positive, 144, negative. 

These results indicate that the contaminated 
water supply was the offending agent : among 
households Avith no cases, tAvice as many had all 
negative samples (30) as had at least one posi- 
tiA'e sample (16) ; twice as many of the house- 
holds Avith cases had at least one positive sample 
(15) as had all negative samples (8). 

All 16 samples takeir on August 11 and 13 
Avere posith-e for coliform bacilli. After chlo- 
rination Avas begun and the cross-connection 
Avas severed, 1 sample in every 4 Avas positive. 
This ratio later decreased to 1 in evei-j’’ 5, and 
after August 23 no more positive samples 
shoAved up. 

Considering that the first cases occurred Au- 
gust 5 and the last tAvo on August 17, the out- 
break was probably caused b}' a stepped-up con- 
tamination of the water system beginning Avhen 
the seAver line was broken (see chart) . Siirce the 
buildup of contamination in the bayou Avater 
took several days, heaA^ contamination con- 
ceivably did not reach the property of Mr. X 
until August 6 or 7. With 3 days incubation 
for the offending agent, heavy contamination 
should have been i-eflected in a peak of cases 
about August 9; the actual peak was August 
9-11. 

The precipitous decrease in the number of 
cases began 6 days after the seAver break was 
corrected. This decrease is expected if we ac- 
cept the premise of the incubation period and 
of dilution lessening seAvage contamination in 
the bayou. 

The epidemic appai-ently began to subside 
because the sewer line Avas repaired. But strag- 
gling cases may haAm been prevented by the 
later control measures, Avhose effect should haAm 


been manifest by August 16. On that date, no 
ncAV cases occurred (see chart) . 

The case distribution among families seems 
to indicate that none of those occurring up to 
August 11, the last day of the epidemic’s peak, 
AA-ere family contacts. Of the 24 subsequent 
cases, 13 could have stemmed from family con- 
tacts, including the last 2, occurring on August 
17 in households where other persons had en- 
teritis about a Aveek earlier. 

No definite bacterial agent Avas isolated in 
stool examinations. The sequence of events, 
hoAvever, does fit the theory of an agent with 
a 3-day incubation period. The illnesses could 
also have been caused by a filtrable virus. 

We must consider the possibility that the 
epidemic Avas caused by sewage intoxication. 
If this Avas true, then the epidemic should have 
ceased several days after the control measures 
were taken on August 13. For all practical pur- 
poses this actually happened (see chart) . The 
plausibility of intoxications is partly affirmed 
by the fact that no definitive causative bacterial 
agents Avere isolated from stool specimens, al- 
though a viral agent remains a possibility. But 
if intoxication Avas the cause, then the presump- 
tion of contact cases is invalid. 

The specific offending agent of the epidemic 
remains unknoAvn. A bacterial source is pos- 
sible, but a viral agent, a sewage intoxicant, or 
a combination of offending agents is also plausi- 
ble. That the vehicle of transmission of the 
offending agent Avas the bayou water is quite 
clear, and that the offending agent was asso- 
ciated with the seAver break is circumstantially 
evident. 

If more information on water supply hazards 
had been exchanged betAveen the local public 
utilities department and the health department, 
action to control the epidemic would probably 
have been quicker. 

The Official Response 

As a result of these events, the Shreveport 
City Council adopted an emergency oi’dinance 
requiring that all sprinkler systems be registered 
with the city plumbing inspector, and the 
plumbing board urged that the plumbing code 
be enforced to the letter. 
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Control of Silicosis in 
Vermont Granite 
Industry 

PE 8 Puhlicatlon No. 557. 1057. 
65 pages. .}0 cents. 

Results of a study of the effective- 
ness of methods to prevent silicosis 
in the Vermont granite industry are 
described in this iJrogress report. 
It traces early studies of silicosis in 
the industry and developments in 
engineering control of granite dust, 
describes the current silicosis con- 
trol ijrogram, and presents findings 
of a re-study conducted in 1055 by 
the Public Health Service in cooper- 
ation with the Vermont Department 
of Health. 

The report demonstrates that 
great strides can be made in na- 
tional control of silicosis by prop- 
erly applied medical and engineer- 
ing measures. 

Patients iu Mental Institu- 
tions, 1955 

Part I. Public Institutions for Men- 
tal Defectives and Epileptics 
Part II. Public Hospitals for the 
Mentally 111 

Part HI. Private Hospitals for the 
Mentally 111 and General Hospitals 
With Psychiatric Facilities 
Part IV. Private Institutions for 
Mental Defectives and Epileptics 

PES Publication No. 575. 195S. Part 
J, 55 pages. Part II, 72 pages. Part 
III, 'll pages. Part IV, 26 pages. 

Based on the SOth Annual Census 
of Patients iu Mental Institutions, 
the ninth to be conducted by the 
National Institute of Mental Health, 
these publications present basic 
statistical data on the movement of 
the patient population of mental in- 
stitutions in each State and in the 


tain detailed tables on first admis- 
sions, resident patients, personnel 
employed, and expenditures for the 
care of patients. Parts HI and IV 
carry data on the cliaraeteristics of 
first admissions to private mental 
hospitals and to private institutions 
for mental defectives. Statistics on 
the characteristics of discharges 
from general hospitals with p.sy- 
chiatrie facilities are also included 
in part HI. 

Public Participation in 
Medical Screening 
Programs 

A Sociopsychological Study 

PES Publication No. 572. 105S. Bg 
Godfrey Jf, Eochbanm. 23 pages; 
tables and charts. IS cents. 

Results of an intensive behavioral 
research study on determinants of 
voluntary participation in free medi- 
cal screening programs are reported 
iu this monograith. Although tu- 
berculosis case-finding programs 
were used as source material for the 
study, the methodology and findings 
can be applied to screening activities 
in other disease detection programs. 
The findings relate to such factors 
as information, fear, socioeconomic 
level, and social forces. The study 
was sponsored by the National Tu- 
berculosis Association and the Pub- 
lic Health Service. 

Education, Training, and 
Utilization of Sanitary En- 
gineers 

National Academy of Sciences, Na- 
tional Research Council Publication. 
1957. 17 pages. 

Findings and recommendations of 
the Conference on Education, Train- 
ing, and Utilization of Sanitary 


recruitment and recruitment incen- 
tives, and educational objectives. 

The conference was held under the 
auspices of the Subcommittee on 
Personnel and Training of the Com- 
mittee on Sanitary Engineering and 
Environment of the National Acad- 
emy of Sciences, National Research 
Council in Washington, D. C., March 
1057. 

Copies of the report can be ob- 
tained from the Division of Sanitary 
Engineering Services, Attention; 
Engineering Resources Program, 
Public Health Service, Washington 
25, D. C. 

Births and Neonatal Deaths 
By Birth Weight; 
Reporting Areas, 1952-54 

Vital Statistics — Special Reports. 
Selected Studies. Val. 57, No. 1, 
Dec. 16, 1957. 19 pages; tables. 

This is the second in a series of 
reports compiling comparative sta- 
tistics on neonatal mortality by birth 
weight for States and cities. Vital 
records for 1952-54 served as a 
basis for the data, with information 
on mortality by birth weight ob- 
tained from certificates for matched 
births and neonatal deaths. 

Distributions of births by weight 
and weight-specific neonatal mortal- 
ity rates for white and noawhite in- 
fants, as well as summary figures 
for prematures, are included in the 
data 


This section carries announcements ol 
new publications prepared by the Pub- 
lic Health Service and of selected publica- 
tions prepared by other Federal agencies. 

Unless otherwise indicated, publications 
for which prices are quoted are for sale 
by the Superintendent of Oocumenis, U. S- 
Government Printing Office, Wasbingian 
25 D. C. Orders should be accompanied 
by cash, check, or money order and should 
fully identify the publication. Public 
Health Service publications which do not 
carry price quotations, as well os single 
sample copies of those for which prices 
ore shown, con be obtained without 
charge from the Public Inquiries Branch, 
Office of Information, Public Health 
Service, Woshinglon 25, D. C. 

The Public Health Service docs nor sup- 
ply pubiicalions other than Its own. 


Public Hcallli Reports 


United States. 

The public institution and public 
hospital reports, parts I and II, con- 


Engineers are summarized under 
three headings ; career opportunities. 
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This comprehensive account of the growing challenge of transporta- 
tion hazards to health and safety strongly emphasizes the responsi- 
bility of both physician and public health officer in preventing 
accidental trauma. 


Health and Safety in Transportation 

ROSS A. McFarland, Pb.D. 


T he ASSUKAHCE of health and safety in 
transportation has become one of the basic 
needs in modeim life. In certain areas of the 
vfoi'ld, safety in transit is assuming even 
greater importance than problems relating 
to food, shelter, and clothing. In the United 
States, for example, extensive mechaniza- 
tion of the emdronment, diverse industrial 
procedures, and increasing use of transport 
vehicles have resulted in new threats to the 
well-being of large sections of the population. 

The important i-ole played by liuinan vari- 
ables in causing accidents brings the conti'ol of 
accidents within the province of preventive 
medicine and public health. The physician and 
the public health officer, with their broad train- 
ing in the biological sciences, are especially 
qualified to improve safety in industry, in the 
home, and in various foi-ms of transportation. 
Efforts in the control of accidents can be 


Dr . McFarland, luho is professor of environmental 
health and safety at the Harvard School of Public 
Health and director of the Guggenheim Center for 
Aviation Health and Safety, is a prolific author on 
the subject of transportation safety. The paper was 
delivered in essentially the same form before the 
American College of Preventive Medicine in Cleve- 
land, Ohio, on November 13, 1957. Many of the 
studies reported were sponsored by the Commission 
on Accidental Trauma of the Armed Forces Epi- 
demiological Board, Department of Defense, and 
supported in part by funds from the Office of the 
Surgeon General, Department of the Army. 
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strengthened by the application of epidemi- 
ological tecluiiques. The methods which have 
been used so effectively in the control of iir- 
fectious disease can be broadened to prevent 
injuries, especially on the highway and in the 
air (1). Since most accidents have multiple 
causes, the interactions between the “host” 
(driver, pilot, or operator), the “agent” (ve- 
hicle, plane, and equipment) , and the “environ- 
ment” are important considerations in attempts 
at control. While the liost factors are of par- 
ticular interest to physicians, they must be 
viewed in their relationships to the agent ^and 
the environment for an adequate uudei’standing 
of accident causation (B ) . 

Because human variables are especially im- 
poitant in causing accidents, the physician or 
the public healtli officer has a direct respon- 
sibility in the prevention of injuiy. Moreover*, 
since memory operates most effectively when re- 
inforced by emotion, the physician is in an 
especially favorable position to teach wliile 
treating and to indoctrinate patients with the 
principles of accident prevention. It is thus 
of gr-eat importance for the physician to take 
the irritiative in ideirtifying the causes of ac- 
cidents in order to institute preventive pro- 
cedures (5) . 

CurTent approaches to the control of ac- 
cidents may possibly be reaching the limits of 
their effectiveness. The next significant ad- 
vances in safety may result from a combined 
approach which includes the engineering and 
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biological sciences. TMs collaboration is not 
new in medicine^ and such an approach lias 
been the basis of many important develop- 
ments. For example, the control of malaria 
'was achieved by cooperation between tlie ento-' 
mologist, the sanitary engineer, and other 
specialists. The physiologist, the psycholo- 
gist, the anthropologist, the engineer, and the 
physician can similarly cooperate to obtain 
bask data in order to acMeve improved pre- 
vention of motor vehicle accidents ( 4 .). 


Transportation Facts and Figures 

A few examples of the extent to which pas- 
senger transportation has increased in modern 
times show the magnitude of the problem. 

In 1956, buses, automobiles, taxis, and trucks, 
operated by 77 million licensed drivers, traveled 
some 630 billion miles on the highways in the 
United States. Drivers and passengers in anto- 
mobiles and taxis alone accounted for 970 bil- 
lion passenger-miles of travel; 51^ billion 
passengei’-miles were recoi-ded in intercity bus 
operations. 

In aviation the volume and speed of travel 
have been mcreasing very rapidly. During the 
fii-st 24 years of the air transportation industry, 
that is, up to 1950, 100 million revenue passen- 
gers wei’e carried by scheduled domestic and in- 
ternational carriers in the United States. By 
1957, 349 million revenue passengers had been 
carried. The number of z-evenue passengers on 
aiz-lines of the United States in 1956 was about 
46 million. These represented about 7 0 percent 
of the total woiM volume of 68 million revenue 
passengers on airlines. In 1956 for the first 
time moi'e passengers were carried to Euz'ope 
by air than by ocean liner, aird 68 percent of 
all passenger traffic between the Uziited States 
and other nations was by air. Helicopter 
scheduled airlines were nonexistent 5 years ago. 
In 1957, this new type of seiwice carried 152,000 
passeizgers (S, 6). 

The transition from piston engines to jet pro- 
will impose new and mtexesting pidb~ 
lems in the next few years. Approximately 
350 jet transports are now on ordei*. These 
planes wiE cany as many as 140 passengers 
lacli at a cruising speed of approximately 000 
miles per hour. 


The number of revenue passengers using Ua 
railways exceeds 400 miHion per year, exclud- 
ing commutei-s. Also, m 1956, more than 9 
blEion separate fares were paid by local transit 
riders. 

It is now apparent that almost everyone uses 
some mode of travel or another, not once, but 
many times during the course of the yeai’. The 
exposure of our populations to travel hazards 
has reached enormous proportions both in rela- 
tion to accidental injury and the threat of ex- 
-posure to certaiji diseases. 

The frequency of accidents now presents a 
majoz* problem. Each year approximately 95,- 
000 pex'sons are' killed in various kiuds of acci- 
dents in the United States (fig. 1). About 
350,000 others receive permanently disabling ia- 
juries, and temporary disabilities severe enough 
to keep them away from work for at least a day 
are iixcuri'ed by 9i/^ mEIion persons. These ac- 
cidents occur mainly in the home, on the job, 
and during transit. Accidents in various forms 
of transportation, particularly on the highway, 
have reached epidemic proportions. Since the 
invention of the automobile there have been 
more than a miHion fatalities in motor vehicle 
accidents in the United States; in 1957, Iiigh- 
way accidents accounted for 41 percent of all 
accidental deaths. The annual direct costs of. 
traffic accidents approxinxate 2 percent of the 
national income (/, d). 

Fatal accidents involving pex'sons under 35 
years of age formed a large proportion of the 

Figure T. Accidental deaths in the Uniied SJoies 
during 1935. 
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total deaths iiv highway accidents. Thjs im- 
plies an enoniious drain on the prodnctive re- 
sources of the country. Accidents are the lead- 
ing cause of death for persons between 1 and 
S-t. Tlrey are exceeded only by heart disease 
and cancer for those between 35 and 44 yeais 
of age {9 ) . 

In the armed services, accidental trauma is 
now a major problem. During World War II 
the United States Army reported more deaths 
among its soldiers caused by accidents than by 
disease for the first time in its histoiy. In the 
Korean conflict more than half of the hospi- 
talized casualties resulted from accidents rather 
than from enemy action. Of these, 70 percent 
were incun-ed in motor vehicle accidents (i). 
The frequency of motor vehicle accidents in all 
three branches of the Armed Korces has become 
very serious, and accidents now exceed tipper 
respiratory infections and rank first as the lead- 
ing cause of man-days lost. Motor vehicle ac- 
cidents accouitt for about 2,100 fatalities of 
servicemen each year, a large majority occur- 
ring while personnel are off duty (10 ) . 

The integration of motor vehicles into our 
way of life has become very costly in fatalities, 
injuries, and damaged equipment. In spite of 
the enormous increase in volume of highway- 
traffic, there has been a significant decrease in 
accident rates during the past 25 years. For 
example, in 1957 the fatality rate per 100 mil- 
lion miles of travel was only 5.9, in comparison 
with the rate of approximately 15 about 20 
years ago. Nevertheless, the actual number of 
persons killed or disabled and resulting costs 
to the Nation’s economy have increased from 
year to year with only a few exceptions apart 
from the period of restricted travel during 
World Wav II. In 1957 there were approxi- 
mately 38,500 deaths and 1,350,000 injuries dis- 
abling beyond the day oi the accident (7). 
According to present trends, it is estimated that 
1 of every 10 persons in the country will be 
injured or killed in a traffic accident during the 
next 15 years (S) . 

The safety record of scheduled airlines in the 
United States is an enviable one in relation to 
the exposure. Only 154 fatalities were re- 
ported for 1956, with the 128 deatlis in the 
Grand Canyon accident accoimting for approx- 
imately five-sixths of this total (5). In 1957, 


there rvere 81 deaths. Business flying is rea- 
sonably safe, but private flying has a relatively 
poor record. There were 655 fatalities in 1956 
in 3,411 accidents among 65,000 business and 
private planes. Thus, 1 in about every 19 of 
these airplanes was involved in an accident. 
Crop dusting by airplanes, of great importance 
to both public health and agriculture, is also 
hazardous. Militaiy dying obviously involves 
increased hazards. However, in United States 
naval aviation there is now only about one fa- 
tality per day. For example, in 1966, there 
were 413 deaths attributable to aviation acci- 
dents (JJ). In tliD U- S. Air Force, with its 
far more extensive operations, deaths have been 
reduced to about three per flying day (12 ) . In 
1955, there were 825 fatalities. 

To determine precisely the relative safety of 
different kinds of transportation is impossible 
because of the lack of a satisfactoiy common 
denominator for a valid comparison. The na- 
ture and frequency of the hazards encountered 
differ greatly among the various forms of 
transport, as does the number of passengers ex- 
posed to danger of injury in the different types 
of vehicles (IS). 

At present, death and injiuy rates per 100 
million passenger-miles are used in estimating 
the safety of travel, and, on this basis, table 1 
shows the accident death rates in passenger 
transportation (5, 7). IVhile deaths per 100 
million passenger-miles is not a wholly satis- 
factory basis for this comparison, it appears 
that on the whole buses and trains have the low- 
est rates. Those for automobiles and taxis are 
much higher, and air transportation occupies a 


Toble 1. Accideniai deaths of passengers per 
100 million passenger-miles in United States 
transportation, 1947—56 


Type of carrier 

1947-51 
' aver- 
age 

I9S2 

1953-55 

aver- 

age 

1950 

Scheduled air transport: 

1 




Domestic 

I. 6 

0.37 

0.49 

0. 64 

International | 

1. 1 

2. 98 

.03 

. 17 

R.ailroad passenger 


trains 

.27 

.04 

. 10 

. 20 

Intercity buses 

. 19 

. 16 

. 14 

. . 16 

-Vutomobiles and taxis.. 

2. 2 

2. 8 

i 2.7 

i 

2. 7 

1 


Source: References 5 and 7. 
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middle position, slightly above those foi* trains 
and buses. Actually, the accident frequency 
rates for air transportation are quite low ; the 
fatality rates reflect chiefly the fact that there 
are few siuwivors in the major accidents. 

Epidemiological Approach 

A basic step in the apjjlication of the epi- 
demiological approach is determining tlie fun- 
damental physical, physiological, and psycho- 
logical characteristics of the host. When these 
data are correlated with the characteristics of 
the agent (vehicles and equipment) imder spe- 
cific environmental conditions, the resulting in- 
formation will shed light on the causes of acci- 
dents and aid in developing preventive meas- 
ures. To obtain this kind of information ex- 
perimental and clinical studies, epidemiologi- 
cal surveys, and careful statistical analysis are 
required (3). 

An epidemiological approach to highway 
safety in the armed services was applied in a 
recent study sponsored by the Commission on 
Accidental Trauma of the Armed Forces Epi- 
demiological Board. About 88 percent of high- 
way accidents in the Na'N'y and Marine Corps 
occur while the personnel are off dut}'. Tlie 
epidemiological method was used to study this 
problem at a major jMarine Corps base. 

It Avas previously supposed that the main 
problem concerned fatal accidents during Aveek- 
end periods on considerably long autojnobile 
trips. The study shoAved, hoAvever, that 96 ijer- 
cent of the accidents occurred Avithin a 50-mile 
radius of the base, and 71 percent Avithin 10 
miles. The greatest percentage of accidents oc- 
curred betAveen 6 p.m. .and midnight, tliat is, 
during the evening recreation period. Tlie 
analysis identified the young, unmarried en- 
listed men of low i*ank Avho live on the base in 
Government quarters as having a highly dis- 
proportionate share of the accidents. These 
findings have formed the basis for a new acci- 
dent control program at this military installa- 
tion ( 10 ). 

It will not be possible to present a complete 
analysis of the epidemiological approach in 
both the highway and air transport fields, and 
primary emphasis Avill be given to the findings 
relating to highway safety. However, there ai-e 


several interesting problems in the field of air 
transportation Avhich have far-reaching impli- 
cations for the health and safety of large sec-, 
tions of the population, and a feiv of these Avill 
be singled out for special mention. The first 
one concerns the medical care of the flight 
creAvs and the handling of problem medical 
cases. This Avill be considered in the discussion 
of host factor's. The second refers to tire pos- 
sibility of spreading disease by aircraft, which 
Avill be treated under the heading of host-agent 
factors in health and safety. The third in- 
A'olves host-environment relationships in con- 
nection Avith the transportation of patients by 
air, and the problems Avhich may arise from a 
loss of pressure in pressurized air transports. 

Host Factors in Accidents 

Tims far no single characteristic of drivers 
has been identified Avliich accormts for a large 
proportion of accidents on the highway. This 
is true for a variety of sensory, psychomotor, 
and psychological investigations (S, 14). A 
feAv useful generalizations may be made, hoAV- 
ever, about drh’-er characteristics in relation to 
accidents. 

Residts of a number of studies clearly in- 
dicate that, in relation to their number’s, dri Acer’s 
up to the age of about 25 have accidents more 
frequently than do those from 30 through 60 
or 65 year’s of age. The most recent and com- 
plete information, from M-assachusetts and 
Connecticut, indicates the highest rates forjhe 


Figure 2. Frequency of accidents among drivers 
aged 16 to 35, based on Connecticut and Mas- 
sachusetts experiences. 
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Figure 3. The safety record of trained drivers 
compared with that of untrained, based on 
1,226 accidents during an exposure of 
300,536 driver-months. 



youngest drivei-s, those of age 16. The rate 
decreases with succeeding years of age, rapidly 
at fii-st and then more slowly (fig. 2) . It levels 
off at about age 30 and remains stable and 
relatively -low through age 65 { 15 , 16 ). Data 
related to ages above 65 are ns yet too meager 
for interpretation. The factors responsible for 
the higher rates for youthful dnvers are be- 
lieved related to inexperience and to psycho- 
logical characteristics of youth in the adolescent 
and early adult phases of adjustment (5). 

In the United States, roughly 10,000, or about 
half, of the high schools in the country offer 
classroom instruction in highway safety and 
training in the operation of automobiles. A 
number of studies have been made on the effec- 
tiveness of this training. The results, shown 
in figure 3, agree substantially that the acci- 
dent rates of trained drivers are about half as 
high as those of untrained, at least during the 
first few years of driving { 17 ). Many of the 
reports also indicate fewer violations of traffic 
regulations by trained drivem. It is also ap- 
parent that classroom instruction alone is less 
effective than a combination of classroom in- 
struction and beliind- the- wheel training. It 
thus appeai-s that the adequate initial training 
of drivers constitutes an important metliod of 
reducing accidezits iir a portion of tlie dzlving 
population presently characterized by the 
highest rates. There is still the need, however, 
for research on what .should be taught, on ways 


to provide training iii driving under adverse 
conditions and in the handling of emergency 
situations, and on ways to expand training 
programs to include all beginning drivers (5). 

Of the greatest importance- in driving safety 
are the attitudes and personal adjustments of 
drivei-s. A useful concept which has been de- 
veloped in this area is that “a’ man drives as 
he lives.” Studies of accident repeaters and 
accident-free drivers carried out in Canada 
showed that maladjustments in meeting the 
personal and social demands of living Avere 
far more frequent among the accident repeatei-s 
than among accident-free groups. A promis- 
ing method for the identification of accident- 
repeater drivers resulted from this study { 18 ) . 
It Avas found that, as a gi’oup, the accident 
repeatei-s could be differentiated from the 
accident-free drivers on the basis of the nunzber 
of contacts with such agencies as the civil and 
criminal courts, collection agencies, public 
health clinics, and social Avelfare agencies 
(fig. 4). 

The same pi'ocedure Avas subsequently ap- 


Figure 4. Personal and social adjustments of 
accident repeaters and accident-free drivers 
matched for geographic location and driving 
experience. 
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plied to a large sample of truck drivers in 
a study at Harvard. Accident-repeater and 
accideirt-free drivers, were carefully matched 
to meet rigid standards, and various public 
records v?ere searched for their names. Find- 
ings very shnilar to those in the Canadian study 
were obtained. A statistical analysis by the 
chi-square tecluiique was made to determine 
the relative usefulness of tlie various indexes 
of antisocial or maladjustment tendencies in 
dilferentiating those with repeated accidents 
from those without accidents. The relative 
value of selected items in discrimmating be- 
tween accident-free and accident-repeater 
drivei-s has been developed in the following 


manner : 

Item OM-square 

Court record of automobile otfenses 7.dS 

Elinor violation in motor vehicle records C. 76 

Court record of offenses against persons 6. 43 

Unfavorable business inspection report 3. Si 

Court record of offenses against self 2. 55 

Court record of otfenses against property 2. 01 


The values for the individual items having 
greatest significance were applied as weights 
to the information obtained on a new sample 
of unselected drivers. In this preliminary ex- 
periment the procedure identified the accident 
repeaters in the sample with an accuracy of 
85 percent (J19 ) . 

In another study information from the serv- 
ice records of 210 military pilots who had been 
killed in noncombat aircraft accidents was 
compared with I’ecords of a 20 percent sample 
of reserve pilots discharged after satisfactory 
service (personal communication). A record 
of disciplinai’y charges was found for 48 per- 
cent of the fatal accident group as against 31 
percent of the control group. “Violation of 
flying oi’ders” was the most discriminative type 
of offense — 21 percent of the fatal accident 
group as against only 2 percent of the con- 
trols. Nonflying disciplinary infractions were 
also significantly different in the two groups, 
the accident group rating higher in resistance 
to order and disciplme. Also noted in the ac- 
cident group were the larger proportion of 
pilots who had not completed high school and 
the larger proportion of pilots who changed 
jobs frequently prior to enlistment. 

An intensive investigation of personality fac- 
tors in relation to accidents is currently being 


made at the IJnivei-sity of Colorado. Tliis ap- 
proach includes extensive psychological testing 
and intensive psychiatric evaluation. One 
group test — a modified form of the AUport- 
Yernon Scale of Values — ^has provided a 10 
percent accurate discrimination between no- 
accident drivers and those witli a high-accident 
I’ecord, Characteristically, and in contrast with 
the accident-free, those drivei-s who have had 
accidents scored high on the theoretical and 
aesthetic scales and low on religious values. 

- Tlirough a combination of the test results and 
the clinical material, it appeal’s that the ac- 
cident-prone driver is less likely to identify 
himself with the father’, more likely to con- 
sider authority figures unpleasant, and more 
likely to show an excess of regressive, maso- 
chistic fantasy. The most useful tests are now 
being given to all of the high school students 
in tire city of Denver. The results will be 
correlated with their subsequent driving 
records (10). 

In situations involving time stress and com- 
plex reactions, the lower accident- rate for 
adult and middle-aged drivers is clear, but for 
pei-sons past middle age tliere is some evidence 
that tire rate may increase. It is loiown that 
reaction times tend to become longer with ad- 
vancing age, and impairment in the efficiency 
of all the senses occurs. Many persons, how- 
ever, develop compensating habits offsetting 
these losses. It is believed, for example, that 
older drivers tend to drive slower and to do 
less driving at night. 

Kesearch carried out at Cambridge Univer- 
sity on the effects of aging on skilled perform- 
ances has suggested the kinds of situations 
in which aging pemons might be especially 
vulnerable to accidents. The implication is 
that when an older driver is required to assimi- 
late a novel or complex situation instan- 
taneously, and to carry out a rapid sequence of 
reactions, he is apt to become confused and 
make errors. Without time pressure and in 
familiar situations, a more adequate or efficient 
response can be expected (13,20). 

Many accidents occur wdien the efficiency of 
the driver is impaired by some temporary con- 
dition. The efficiency and safety of driving 
may be adversely influenced by a variety of tem- 
porary states, although, in general, statistical 
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proof of the importance of a given type of con- 
dition may be very difficult to obtain. For ex- 
ample, the role of fatigue im asleep- at-the-^vheel 
accidents aijpears quite clear, but fatigue may 
be a more subtle factor in many other accidents. 
Wlien drivers are emotionally upset or preoccu- 
pied with personal problemis, alertness to the 
driving situation may be diminished. Alcohol 
is widely cited as a cause of accidents. ^ And 
what may be the influence of concurrent disease 
or of various abnormal ifliysical conditions? 
Also, is safety compromised as a result of either 
the direct or side effects of various drugs and 
remedies taken for a variety of medicinal pur- 
poses (5, 1/f) ? The following are several of the 
findings concerning the influence of temporal y 
conditions. 

Driver fatigue is not only relatecl to the 
length of time spent in driving. Consideration 
also must be given to such factors as amount 
and quality of previous rest, the nature of activ- 
ities prior to driving, and concurrent emo- 
tional stress. In addition to the subtle 
disorganization of skill which develops with in- 
creasing fatigue, drivers when extremely tired 
may experience hallucinations of obstacles on 
the highway, and a number of accidents have 
been traced to actions taken by drivers to avoid 
collision with these imagined barriers. IVlien 
interviewed confidentially, more than half of a 
sample of professional drivers engaged in long- 
trip driving admitted having had such experi- 
ences {19). 

Driving skill is adversely influenced in many 
with as little alcohol in the blood as 0.03 and 
O.OI percent. The likelihood of an accident in- 
creases' constantly as the alcohol in the blood 
increases from the lowest levels {8, IJi). The 
risk at 0.10 percent is estimated to be more than 
twice that at 0.05 percent, while the risk at 0.15 
percent appears about tenfold (table 2) . These 
data are from a recent study in Canada {21). 
Additional data from the same study {22) show 
that as the level of blood alcohol increases, there 
is an increase in driving errors which result in 
accidents. In several series of autopsies re- 
centlj' made on drivel's killed in accidents in the 
United States, significant amounts of alcohol 
were found in the blood and brain fluids of more 
than half of the cases. 

A physiological fact which may have special 


importance is that, rvhile initially theie is a 
close correspondence between the levels of blood 
alcohol and brain alcohol, the alcohol is elimi- 
nated more slowly from the fluids surroiuiding 
the brain than from the blood. Thus, elevated 
concentrations of alcohol may be found in the 
spinal fluid for some time after blood values 
have become negligible {13). 

Through control of problem medical cases 
preventive medicine has an important I'ole in 
reducing accidents on the highway and in the 
air. The questions of physical fitness to drive 
and the influence of pathological processes in 
accidents are of particular interest to 
physicians. 

]\Iost authorities would agree that epileptics, 
diabetics requiring insulin, and those with cer- 
tain heart conditions should not operate public 
highway conveyances or pilot airliners because 
of the hazard of a sudden loss of consciousness. 
But what of the influence of such conditions 
in the general dri-ving public and what cutoff 
points should be kept in mind ? There are, for 
example, about 6 million truck drivers in the 
United States, yet it is known that only a small 
proportion of them receive thorough physical 
examinations, and that the development of ade- 
quate medical programs for the large number 
of workers in the transport industry remains to 
be accomplished. It would be expected that in 
this occupational group, a certain nmnber use 
msulin, experience temporary impairments of 
consciousness, or have fairly advanced heart dis- 
ease of one form or another (5, 19) . 

In the interest of prevention, does not the 


Table 2. Accident hazard in relation to blood 
alcohol 


Percent of 
alcohol in 
blood 

Percent 
of acci- 
dent 
drivers 
(N= 
432) 

Percent 
of drivers 
not in 
acci- 
dents ■ 
(N= 
2,015) 

Ratio of 
accident 
drivers 
to non- 
accident 
drivers 

Relative 

accident 

hazard 

0.0-0.05 

77. 5 

91. 3 

0. 85 

,1 

0.05-0.10 

7. 1 

5. 4 

1. 31 

T. 5 

0.10-0.15... . 

4. 0 

1. 9 

2. 1 

2. 5 

0.15 and over 

11. 3 

I. 4 

8. 1 

9.7 


' Drivers not involved, but passing the accident scene 
shortly after the accident. 

Source; Reference 21. 
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physician liave a responsibility to indoctrinate 
the patient and the public regarding the in- 
fluence of disease on driving and the effects on 
human behavior and efficiency of prescriptions 
and medications employed? Within the pa- 
tient-physician relationship, must not the cax'- 
diologist, for example, estimate the likelihood 
of sudden loss of consciousness in various forms 
of heart disease and advise his iratients whether 
it is safe to drive? In this connection, Avhat 
adduce should the' physician give his diabetic 
patient? Or Iiow' is safety compromised when 
with advancing age changes in sensory func- 
tions and reaction time can no longer be com- 
pensated by training and experience? How 
can the patient-physician relationship be recon- 
ciled with the physician’s responsibility for the 
prevention of mjury "when there is a question of 
public safety ? 

Unfortunately, there are few controlletl ex- 
perimental data available to determine precisely 
the role of vai-ious clinical conditions in high- 
way safety, or to establish medical criteria and 
cutoff points concerning fitness to drive. Con- 
ditions involving a sudden loss of consciousness 
lirovide the most dramatic illustrations of the 
influence of disease in accidents. For exaniijle, 
in England the incidence of coronary throm- 
bosis over a 5-year period was studied among tlie 
bus drivers of the London Ti’ansport Executive. 
There were 133 cases. Six prompt fatalities 
occurred while the driver was at the controls 
of a bus. Three of these resulted in accidents. 
In the other three attacks, the operator was able 
to stop the A'ehicle without liarm { 23 ). 

The need for research to evaluate the in- 
fluence of specific conditions in traffic accidents 
and to establish critical cutoff’ points is veiy 
great, and physicians obviously can make im- 
portant contributions in this regard. The limi- 
tation on driving for pei-sons with various 
illnesses or disabilities pivsents a serious prob- 
lem. The American public, moreover, does not 
readily accept limitations on pei-sonal freetlom. 
An ai-bitrary prohibition of driving for all 
those afflicted with certain conditions would be 
needlessly restrictive and unfair to many per- 
sons, and cooperation between the medical pro- 
fession and the motor vehicle authorities in 
handling these problems on an individual basis 
is essential. Several studies have shown that 


drivers with quite severe pliysical limitations 
may have safe records if they are carefully 
supervised by their physicians.” In dlassaclm- 
setts, for example, a satisfactoiy safety record 
has been found with certain high-risk drivers 
j)ermitted to hold licenses and drive imder a 
program of continuing medical surveillance. 
These drivers include persons with such dis- 
abilities as epilepsy, diabetes, multiple sclerosis, 
and various amputations and paralyses { 8 ). 

If the problem of medical fitness to drive is 
to be satisfactorily worked out, large-scale 
studies of persons with various disabilities must 
be carried out to let them liel]) decide which 
of this group should not drive. For example, 
a ph 3 ’siological and clinical study of 1,000 
diabetics, together with statements from them 
about critical incidents and episodes and how 
tlie}"^ have been influenced in a dangerous way, 
would supply needed information in this area. 
Such a study might prove a more acceptable 
approach than the setting of arbitrary cutoff 
points without an experimerrtal basis. A study 
of this type is at preserrt being carried out a’ 
tire Harvard Scliool of Public Health. 

In the field of air transportation, airlhie 
pilots receive periodic physical examinations 
through designated medical examiners of the 
Civil Aeronautics Administration. A few of 
the SO airlines of the world have gooel medical 
departments, but less tlrarr one-fifth of the 
scheduled airlines have formal medical orgair- 
izations. Tire report that eacit month, for a 
5-month period irr 1957, a pilot oir active dirtj' 
died while in the cockpit will emphasize the 
importance of corrtirruing medical supervision, 
as well as of the value of having a co-pilot. 
One of the pressing problerrrs irr this area 
r-elates to the changing age distribution of 
airline pilots. With many of these men 
now entering age groups beyond 45 and 50, 
raarrv problems of health arrd safefcv mav bo 
anticipated { 21 ). 

The findings for 232 problem medical cases 
among transport pilots have been followed 
tlirough a period of 20 years. Permanent 
grounding resulted in onlj’ S3 cases, all of the 
others having returned to The 

majority of cases were classified a.s neurofrsy- 
cliiatric and carcliovascuhu'. Such studies are 
of gr-eat value in the delineation of <mtoir points 
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for airline pilots, and, furthermore, they do juot 
support the belief held by many pilots that a 
serious illness necessai'iiy results in permanent 
grounding. 


Host-Agent Relationships 

X. number of findings concerning transport 
healtli and safety relate to interactions between 
the host and agent. In the vehicular field host- 
agent relationships arc primarily concerned 
with the effective integration of the man-ma- 
chine combination. In order to promote that 
integration, automotive equipment should be 
designed with regard to human capacities and 
limitations. 

ifechanical design should bo intimately re- 
lated to the biological and psjmhological char- 
acteristics of the driver. It is I’easonable to ex- 
pect, therefore, that machines should be 
designed from the man outward, with instru- 
ments and controls considered as extensions of 
his nervous system and appendages. Tins im- 
plies that the automobile should be built around 
the operator, with due regard for his require- 
ments and capacities. When this is done there 
should be fewer accidents and no extensive i‘e- 
designing of equipment after it is put into use 
{£5 ) , but until this is done, it is hardly fair to 
attribute so many accidents to human failures. 

In general, any control lever that is unneces- 
sarily difficult to reach and operate, any insti-u- 
ment that is difficult to read, any seat that in- 
duces poor posture or discomfort, or any un- 
necessary obstruction to vision may contribute 
directly to an accident. In addition, the cumu- 
lative effects of such difficulties lead to fatigue, 
to the deterioration of driver efficiency, and 
perhaps, eventually, to an accident {£S, £&). 

Numerous examples of faulty design in mod- 
ern vehicles may be found from the standpoint 
of the I'ange in body size of the diivers, the 
biourechanics of human movements and pos- 
tures, and the characteristics and limits of hu- 
man perception. A few examf)les are taken 
from a study at Harvard in which a number 
of current-model trucks were evaluated 
£7). A common defect was insufficient range 
of adjustability in the seat, either horizontally 
or vertically. Again, important controls were 
often placed too far away. For example, in 


one model only o percent of the drivers could 
reach and operate the handbrake from the nor- 
mal driving position. 

Clearances were frequently inadequate; in 
one model only the shortest 40 percent of driv- 
er.? could get the knee under the steering wheel 
when raising the foot to the brake pedal. In 
another, this clearance was so small and the 
gear shift was so close to the steering wheel 
that the tallest 15 percent of drivers could not 
raise the foot to the brake pedal, by angling the 
knee out to the side of the wheel, without first 
shifting the gear lever awaj'^ to the right. Fig- 
ure 5 shows the distribution among truck and 

Figure 5. Variations among approximately 400 
truck and bus drivers in body-size dimensions 
important in driving. 
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bus drivers of three body dimensions important 
in driving, to illustrate the land of information 
that may be used in designing to “fit” tlie driv- 
ers (28). 

Inadequate vision from motor vehicles con- 
stituted a common problem, especially for the 
perception to the side and to the rear. Within 
the car or truck, instruments were frequently 
designed or placed so that they could not be 
read accurately and rapidly. Knobs and 
switches were sometimes identical in design and 
could not be distinguished from each other 
readily. Often they were so located that they 
could be operated inadvertently or by mistake. 
For example, a driver of one make of automo- 
bile had a serious accident while traveling at 
high speed during the night %vhen he inadver- 
tently shut off his headlights with the belief 
that he Avas pushing the knob for the cigarette 
lighter. Many examples illustrating such er- 
I'Oi's in design are found in the reports from 
studies carried out by the Harvard School of 
Public Health (19, 37, 28) . 



Baker and Grether (29) have demonstrated 
A'isually the pianciple of designing dials so that 
they can be read accurately and rapidly. 
ShoAvn are 3 dials, 2 of Avhicli require the oper- 
ator to interpolate between nmnbeis on the 
scale. The tliird gives the necessarj'- functional 
infonnation at a glance. 

Examples of the way in which knobs and 
handles can be shape coded to prevent tlie in- 
advei’tent operation of controls tlumigh mis- 
taken identity haA^e been developed by Jenkins 
and Sleight (30) . Accurate visual discrimina- 


te) Hc/t 



tion can also be made when there is good color 
or contrast Avith the backgromid. 

Certain design features are especially impor- 
tant as causes of injuries to drivers and pas- 
sengers in crashes. It is recogirized tliat the 
crash arrd impact forces of a large proportion 
of fatal automobile accidents Avere actually 
within the body’s physiological limits of sur- 
vhml, if the momentum of the body had been 
projaeriy checked and the forces dissipated. A 
large-scale study of injury in relation to tire 
structural features of car-s arrd the dircimi- 
stairces is now based on the analysis of 8,000 
cases per year (10) . This study was initiated 
at the Cornell Medical College by the Commis- 
sion oir Accidental Trauma and has recewed 
substantial additional grants from two of the 
major automobile manufacturers. 

An early finding in this study was that being 
ejected from the car considerably increases the 
possibility of injury or death. It was estimated 
that a reduction of 5,000 fatalities in the United 
States could be achieved each year by such 
means as improved door latches and the use of 
safety belts. Based on analyses of injuries 
sustained by 3,450 pemons iir 2,000 accidents, 
certain structures have been inci’iminated as 
important sources of injury to vehicle occu- 
pants. In addition to door latches that open 
and permit ejection, they are in descending 
order: the steeling wlieel and column, the in- 
strument panel, windshield, top edge of front- 
seat back, door stnictures, and the lower part 
of the back of the front seat. 

Anotlier analysis in the Cornell study in- 
dicated that speed, when lower than 50 mph, is 
only partially correlated with the severity of 
injuiy. At the lower speeds especially, the 
design features in the car and the factor of 
ejection are of greater importance than the 
i-ate of travel at the time of the accident. 

Transportation of Diseases 
Another aspect of host-agent relationships 
is the spread of disease by various forms of 
transportation. Public health authorities rec- 
ognize that certain diseases can be spread just 
as rapidly as the fastest means of transporta- 
tion. HowBAmr, many of the immigration, 
quarantine, and health regulations were 
adopted in reference to snz-face travml, and need 
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to be revised to keep pace with the modem 
airplane and the rapid transportation of per- 
sons from one part of the world to another (J) . 

The important hnplication of the speed of 
transit is that passengers can be conveyed from 
an infected to a nonmfected area in less time 
than the incubation period of a disease, par- 
ticularly by air transportation. Thus, infected 
travelers may directly expose other passengers 
and other persons prior to showing overt symp- 
toms of disease, or bring a disease into an area 
which is free of the disease but contains a suit- 
able vector. Also, there may be delay in proper 
treatment and appropriate preventive measures 
when the illness does become manifest because 
•physicians in an area where it is not endemic 
may be unfamiliar with it (J3). 

There is also the possibility that insect vec- 
tors of disease may be carried to a noninfested 
area by aircraft. These insects may be merely 
transported and may spread disease by biting 
passengers during the flight. Oi', escaping from 
aircraft after landing, they may become im- 
planted in an area and produce new genera- 
tions, creating a reservoir of infection. The 
possibility of transporting plant and animal 
diseases presents another important problem, 
held by some to be more serious than the tlireat 
to humans (52). 

It had been predicted that diseases would be 
spread more easily with the advent of air trans- 
portation on a global basis. Thus far, how- 
ever, there have been no major epidemics at- 
tributable to aviation. Contrary to the general 
impression, the epidemic of malaria in Natal, 
Brazil, in 1930 wlrich later resulted in 100,000 
cases was not introduced by aii’craf t. An eval- 
uation of the time factors and the location of the 
original breeding sites at Natal in relation to the 
harbor and the airport led Soper to conclude 
that Ano'pheles gamhiae was introduced, not 
by airci-aft, but by the French destroyer mak- 
ing the mail run from Africa to Natal. Trans- 
portation by boat was also invohmd in the local 
epidemic of smallpox in the vicinity of Seattle 
in 194G when a soldier returning from Japan 
came down with the disease while eirroute and 
was hospitalized in that area (13). 

Authenticated instances of the spread of dis- 
ease through air transportation follow. 

Toward the end of TForld War II, several 
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cases of smallpox were traced directly to a 
wounded soldier who arrived in San Francisco 
on a medical evacuation plane from Korea. He 
had apparently contracted the disease before 
enplaning and symptoms were not ap- 
parent on his arrival. Subsequently, approxi- 
mately 100 cases developed in other parts of the 
west coast. 

The so-called Arras epidemic of smallpox in 
1946 in France was also traced to a soldier 
traveling by air. He had been stationed in 
Morocco and became ill during a flight to Italy, 
but he continued his journey to his home in 
Arras. He was not seen by a physician imtil 
4 days had passed and was sent to a hospital 
with a diagnosis of chickenpox. Three days 
later the case was recognized to be smallpox, 
and in spite of revaccination of all known con- 
tacts a small epidemic followed, resulting m at 
least 1 death. 

Another illustration concerns an outbreak of 
dengue fever' in the Waikiki district of Hono- 
lulu in 1943. Several transport fliers arriving 
from the South Pacific had occupied an apart- 
ment in a Waikiki roominghouse. They had 
come through Suva in tire Fiji Islands during 
an epidemic of dengue fever. Subsequently, 
the maids at this roominghouse became ill, and 
within a few weeks the Waildki district be- 
came such a focus of infection that it was closed 
to military personnel until steps had been taken 
to virtually eliminate Aedes from the area. 

An illustration of a potential epidemic is 
afforded by the case of a flight engineer who 
arrived in the eastern part of the United States 
8 or 9 days after leaving a malarial area in 
Asia. He became ill shortly after arrival and 
was attended by a private physician who failed 
to recognize the disease, perhaps because of im- 
familiarity with malaria. Two days later the 
airline’s medical officer learned of the illness and 
had the patient hospitalized. Positive malarial 
smears were obtained, and despite intensive 
medical efforts the patient died from an over- 
whelming parasitemia of falciparum malaria 
approximately 13 or 14 days after infection. 
One may wonder how many more cases of ma- 
laria might have resulted if the appropriate 
mosquito vector, Avhich is widespread in this 
country, had fed upon the patient (IS ) . 

The success of immunization procedures. 
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Figure 6. 


Comfort and tolerance limits for physical variables of the 

unsearable 

ZONE 


environment. 



modem methods for the disinsectization of air- 
craft, and other public health measures are re- 
spoQsible fov holding the spread of disease to a 
very low incidence in air transportation. With 
these precautions it is possible that the tlureat 
of qaarantixiabh and insectbonie disease 
thmugh air and surface transportation is of less 
importance to public health than sack diseases 
as influenza and other virus infections. The 
proximity of passengers in closely confined 
quarters of an airplane cabin, bus, or railway 
car, especially when the air is recirculateti, 
would facilitate the spread of airborne in- 
fections. 

Host-Environment Relationships in Accidents 

Many factors in the environment may in- 
fluence the efficiency and safety of the operators 
of vehicles. Illimiination, bad weather, and 


toxic agetits sucli as carbon monoxide are im- 
portant in liighway safety, while temperature, 
liuraidit}', and ventilation are significant nntler 
extreme conditions. J^oise and vibration are 
known to be excessive in certain types of high- 
way vehicles. In aviation, the developinejit of 
the pressiii’ized cabin is of special interest since 
it affords an unusual illustration of the rela- 
tionships between the host, the agent, and en- 
vironmental factors affecting both health and 
safety. 

Limits have been worked out for many of 
tire environmental variables to show their in- 
fluence on those who flj' in air transports in 
ter'ras of zones of comfort, discomfort, physi- 
ological harm, or intolerability. These are 
given schemafcicallj’’ in figure S. If t)ie values 
in the innei-most of tlie three concentric circle.? 
are adhered to, perfect comfort is assured. The 
second circle represents msiximum limits for 
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coinlorb; lienct) if these values tire exceeded 
discomfort will result. The outer circle pre- 
sents values which would be physiologically 
luirmful to the individual if tliey were reached 
or exceeded. Wliile the cluirfc has the advan- 
tage of brevity and clarity, it may be misleading 
if the values are accepted too rigidly, for many 
of them are interdependent. A comfort limit 
for noise, for example, is apt to be meaningless 
unless it is related to both fiequency and dura- 
tion. Similarly, the annoying features of vi- 
bratioji are functions of both the displacement 
amplitude and the frequency. Tlie limits 
shown for carbon monoxide will be too high if 
persons are engaged in physical activity or 
are exposed to the gas while at high altitude 

Eificiemy of Vision 

A significant factor in host-environment 
relationships is efficiency of vision. In tlie 
United States, accident rates per unit of travel 
are tJiree times higher at night than during 
the day {7), Px-esumably, this is due partly 
to tlie lower visibility provided by night-time 
illumination, a contention supported by lower 
accident rates on lighted liighways and by the 
reduction in rates following improvement of 
illumination on particular highways. 

Older drivers are especially vulnerable in 
this connection, since the ability to see at low 
levels of illumination decreases regularly witli 
increasing age. This effect is quite noticeable 
by middle age and becomes very marked in the 
elderty. We have calculated that for a dim 
light or object to be just seen by an eye in the 
dark, the illumination must be doubled for eveiy 
increase of 13 years in age (3£). 

The use of tinted windshields by older 
diivers may present special hazards at night, 
since the glass further reduces visibility by re- 
ducing the intensity of light reaching the ej^e 
(10,32). Figure 7 sliows the increase in light 
tor threshold perception as age increases. 
Slightly more intensity was needed at all ages 
when test lights were seen through ordinary 
clear windshield glass, which here is introduced 
at ft minutes. When tinted glass is used, a 
larger increase in intensity is required. Tliis 
illustrates in quantitative terms the importance 
of the interrelationship between factors relat- 
ing to the host, the agent, and the environment. 


7'oxio Agents in tlie Environment 

Exposure to subclinical concentrations of 
carbon monoxide frequently leads to effects 
wliich may not be noticed by drivere. Even 
very small amounts of this gas breatJied into 
the lungs are taken into Uie blood sti'eam, re- 
sulting in some degree of oxygen deficiency in 
the tissues. Early symptoms are lowered alert- 
ness, difficulty in concentration, sliglit muscular 
incoordination, and a mental and physical 
lethargy, Keductioii of night vision can be 
demonstrated as one of the first effects (13). 
These initial symptoms are not pennanently in- 
jurious, but owing to their nature, they may 
easily cause hazardous situations. Although, 
in general, exliausb systems have been impr-oved 
to prevent the leakage of fumes, ap 2 >reciable 

Ftgurs 7. A comparison of the average dark 
adapfation curves for eight age groups, each 
curve indicating the greater sensitivity of the 
retina as it becomes adopted to darkness. 



TIME, MINUTES 
Soukce: Beferences 10 and 32. 

IV'orE: Tile first t or 5 minutes are concerned witii 
cone vision; the remainder of the curve shows the 
adaptation of tlie rods. The vertical separation of the 
curves indicates the increase in intensity of light 
required for threshold perception (scale at left) as 
a function of increasing age. Also shown are the 
slight increase in intensity required when lights are 
viewed through clear windshield glass (at 41 minutes) 
and the relatively large increase in illumination needed 
when tinted windshield glass Is placed before the dark- 
adapted eye (46 mimites). llie latter effect may be 
-Jimewhat more pronounced in the older groups. 
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concentrations of tliis gas have been found in 
the passenger compartment when the car stands 
with motor idling or moves slowly in dense 
traffic. Drivers should be well indoctrinated 
on the need for flushing vehicles with fresh air 
in such circumstances. 

In addition, drivers and airmen should know 
that certain conditions will intensify the eflect 
of carbon monoxide from engine exhaust (13 ) . 
For example, the effect of carbon monoxide is 
obviously more pronounced the higher the alti- 
tude. If the blood of a chronic smoker at sea 
level already contains 5 to 7 percent carbon 
monoxide absorbed from tobacco smoke, he is 
affected as if he were a nonsmoker at an alti- 
tude of 7,000 or 8,000 feet. Figure 8 shows the 
combined effect of cai’bon monoxide and alti- 
tude as expressed in terms of the altitude pro- 
ducing an equivalent degree of anoxia. Thus, 
a person at sea level exposed to air with a 
partial pressure of 0.06 carbon monoxide would 
be affected to the same extent as if he were 
breathing uncontaminated air at 12,000 feet 
{31). If other oxygenation-reducing factors 
are present, such as tlie use of alcohol or certain 
medicines (sulfanilamide, barbiturate, or ace- 
tanilid, for example), the various factors may 


Figure 8. The combined effect of carbon mon- 
oxide and altitude expressed as altitude pro- 
ducing an equivalent degree of anoxia. 



pCO IN AIR, mm. Hg 


Source : Reference 31 . 
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combine in their effects, resulting in a sig- 
nificant state of oxygen deficiency seriously 
jeopardizing safety {8). 

Ail’ T mns-portation of Patients 

Patients are using air travel more and more 
because they can be transported to treatment 
and surgical centers rapidly. 

The Plying Doctors Service of Australia, in- 
augurated in 1928, clearly demonstrated that 
the airplane provides an imusually effective way 
of transportmg patients. During World War 
II the advantage of air travel for the sick and 
injured was dramatically demonstrated. Only 
16 deaths occurred in flight in approxunately 
1,260,000 patient flights by the D. S. Air Force 
from all military theaters in the period January 
1943 to April 1947. 

A study has been made of the passenger 
deaths in the scheduled airlines of this country 
from 1930 to 1956. iLn extremely low rate, less 
than 1 death per million revenue passengers, has 
been found consistently. In 1955, for example, 
there were 22 in-flight deaths in 38 million 
revenue passengers, or a rate of 0.6 per million 
{IS). Instances of loss of consciousness in 
flight (table 3) have also been found to be in- 
frequent in comparison with the volume of 
traffic {33). , 

The chief precautionary measures for pa- 
tients imdertaking travel by air relate to {a) 
possible interference with the availability of 
oxygen and (5) the mechanical effects of the 
expansion of internal gases. If a physician un- 
derstands the basic physiological principles in- 
volved, appropriate decisions can be made in 
regard to the advisability of air travel by in- 
dividual patients (IS). 

Certain conditions may be characterized by 
a lowei’ed oxygen saturation of the blood, or a 
limitation on the transport or utilization of oxy- 
gen when the body is placed under stress. 
Flight may thus be contraindicated or under- 
taken with caution by patients with certain 
forms of cardiovascular disease, pidmonaiy dis- 
ease, anemia, diabetes, and overwhelming infec- 
tions or shock, because of additional hypoxia 
due to altitude. 

Amon«- patients with eardiorasculav diseases, 
m<rbt may most frequently be contraindicated 
for those liaving limited cardiac reseiwe, or re- 
public IJcahii Kcporl.., 


Table 3. Instances of -unconsciousness during flight in United States scheduled airlines, 1947-55, 

by associated condition and altitude 


.Associated condition 

Persons 

losing 

conscious- 

ness 

1 Altitude (unpfes- 

j surized flight) 

Cabin 

pressur- 

Altitude 
or pres- 
surization 
unknown 


0-8,000 
feet j 

Above 
8,000 feet j 

ized 

C.'irdirtvnsniiljii* Hisnnso . . 

80 

1 

19 

25 

22 

14 


75 

16 

14 ! 

29 

16 

8 

Fatigue^ 

42 

8 

10 

16 

Motiozi sit6*kness, 

41 

23 

2 

9 

! 7 

Apparent hypo,\ia - -- 

17 i 

2 

9 

> 6 

0 

Other and unknown -- -- 

492 ! 

1 

112 

114 

170 

96 


Totals - * 

747 

180 

174 

252 

141 



‘ Includes 4 instances following accidental decompression. 
Source; Reference 33. 


cent myocardial infarction. Such patients are 
already under stress to compensate for an in- 
sufficient supply of oxygen in lieart muscle or 
are receiving only a marginal supply of oxy- 
genated blood through the general circulation. 
Experience has shown, however, that altitude 
is probably not a critical factor for the cardiac 
patient unless either the disease or the exposure 
is severe. IVliile those with a history of severe 
• valvular disease, recent coronary thrombosis, 
or easily provoked angina probably should not 
fly, individuals Avith well-compensated heart 
diseases need not hesitate to fly at moderate alti- 
tudes, particularly if cabins are pressurized to 
about 6,000 feet, or if oxygen is aA^ailable at all 
altitudes. 

In some pulmonary conditions such as pneu- 
monia, emphysema, and severe asthma, there 
may be preexisting oxygen Avant due to me- 
chanical interference with the difl'usion of oxy- 
gen into the blood m the lungs. In bronchial 
asthma there may also be oxygen Avant due to 
spasm of the smooth muscles of the finer bron- 
chioles. With' respiratory embarrassment as 
Avell, the individual severely ill with this condi- 
tion Avill be unable to cope Avith the additional 
hypoxia of eAmn moderate altitudes. The aver- 
age asthmatic witliout emphysema, hoAvever, is 
not likely to be affected advei’sely b^^ altitude. 

Serious consequences may result if an anemic 
person flies at high altitude, and a patient Avith 
anemia of ermn moderate degree might be ex- 
pected to react poorlj"- to lOTOxia because of the 


impairment in the oxygen transport system of 
the blood. Transfusion before flight would he 
required by many with anemia or leukemia, and 
oxygen should be supplied from the groimd up 
to patients Avith those conditions. 

Air travel is not contraindicated for diabetics 
Avlio are fully stabilized and can foUoAV their 
time schedules for insulin and meals conscien- 
tiously. Difficulties may arise from either in- 
sulin reaction or diabetic coma. The effects of 
oxygen want are greatly accentuated when ac- 
companied by low blood sugar, and the reaction 
may be more severe if fluid and food are lost by 
the patient because of air sickness. 

Certain upper respiratory and thoracic ab- 
normities and abdominal and neurological con- 
ditions may be adversely influenced by the me- 
chanical effects of the expansion of internal 
gases incident to the decreased barometric pres- 
sure at high altitude. 

Sinus or otic barotraiuna may result in per- 
sons Avith upper respiratory or middle ear dis- 
ordei-s since such patients may experience diffi- 
culty in equalizing internal and external pres- 
sures, particularly during descents. If it is 
necessary to fly during an acute inflammatory 
phase, the use of A’^asoconstrictor drugs is indi- 
cated to secure adequate ventilation of the si- 
nuses and middle ear to piwent damage and 
spread of infection. 

One of the most serious contraindications to 
flight is the presence of pneumothorax. SeA”-- 
eral deaths in air travel have been traced to tlie 
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expansioix of a large auiouiifc of encapsulated 
air ill pneumothorax patients. If there is free 
air in the thoracic cavity, the expansion of this 
air may not only collapse the lung but may also 
displace tlie inediastinmn, affecting other or- 
gans. Tidal air volume is also reduced. The 
various factoi-s that affect the maximum safe 
altitude must be calculated for each pemon on 
each occasion when he travels. If flight is nec- 
essary, it. is unwise to start immediately after a 
refill, and it may be advisable to aspirate the 
air fi-om the pleural caidty to compensate for 
the decreased atmospheric pressure during 
flight. 

The. expansion of gases frajiped in viscera 
and the abdominal cavity is tlie basis for con- 
traindicating air travel for about 10 days after 
persons liave undergone extensive abdominal 
surgeiy. Intestinal obstruction from an,y 
cause presents a serious problem, and if a pa- 
tient must be transported, procedures to reduce 
accumulated gases should be followed. Perfo- 
rated ulcer of the stomach and perforation of 
the bowel are other conditions that would con- 
traindicate flight at any but low altitudes. 

While the hazai’ds of air travel in regard to 
neurologic.al ailments have been least well de- 
fined, difficulties might be e.x}iected in patients 
(a) with air injected for diagjiostic purposes, 
(J) witli cranial injuries such that there may 
lie herniation of the brain through opeivings in 
the skull, and (c) with conditions in which 
tliere may be an increa.se in intracranial or in- 
traspiual pressures. Marked decreases in at- 
mospheric pressure miglit be expected to affect 
such patients adversely. Ex'perience suggests 
that routine flying as a passenger is not contr.a- 
indicated for the epileptic wliose seizures are 
controlled by drugs, and there is little indica- 
tion that blood changes encoiintered in flight up 
to 10,000 to 12,000 feet are sufficient to induce 
.seizures. 

Efectu of Loss of Pie'-otre in Flight 

After a sudden decompression at high alti- 
tude, passengei-s would be exposed to severe 
cold and a few might develop “bends” if tlm 
plane were unable to descend to low altitude 
within a short time. The low tension of o.xy- 
«en in the air at higli altitude, however, is a 
fimitiim factor with the far more serious im- 


plications of acute oxygen want. At 40,000 
feet, for example, useful consciousness is re- 
tained for only 30 to 40 seconds. Even at 

25.000 feet most persom would lose conscious- 
ness if exjjosed for li/t to 214 minute.s unless 
supplementary oxygen were available {}$). 

Eapid decompressions have occurred in civil 
air transportation of the United States at a 
rate of about 1 incident in 100,000 hours of fly- 
ing. Fortunately, most of these incidents so 
far have occurred below 25,000 feet, and planes 
have been able to descend to low altitudes im- 
mediately' in almost all instances. In several 
it was necessary' to provide oxygen to passen- 
gei-s sliowing sig]i.s of distress, and at least four 
instances of loss of consciousness have been re- 
ported. It is obvious that a decompression at 

40.000 feet would present a veiy serious prob- 
lem, and additional precautions will be neces- 
sary in the new jet transport equipment de- 
sigjied to opei-ate at 35,000 to 40,000 feet. Un- 
less cabin structures and pressurization am 
jnacle completely foolproof and as reliable as 
any' luajoi' component of the aircraft, it will be 
necessary to cany emergency' oxygen equip- 
ment for all on board (S4). 

Conclusions 

.Occidents Jiow rank above disease as the 
chief cause of death and disability' to many seg- 
ments of our population, and now constitute a 
znajor threat to tlie well-being aud liealth of 
our people. 

Tiie accepted function of medicine has been 
the treatment of disease and injury. Just as 
the province of medicine has been e.xtejuled to 
include the prevention of disease, it is proposed 
that the prevention of accidental trauma should 
be a responsibility of preventive medicine and 
public health, 

Tllien accidental trauma is considered a non- 
contagious mass disease of epidemic propor- 
tions, the epideniiologjc.al approadi should be 
applied to the study and control of injurias 
since similar biological principles are involved. 

An interdisciplinary .approach is a basic ve- 
quii'ement in this because multiple causation is 
found in most accidents. ... 

The caiises of accidezzts may be idoufihed in 
the interactioJis between the host, the agent foi' 
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equipment), luul variables of the enviroiuiient. 
l[iuuan factors are esirecially important, imd 
the pliysiciau can contribute eifectively in the 
analysis of accident causes because of his back- 
ground in the biological sciences and his knowl- 
edge of human behavior. He can indoctrinate 
his patients and teach while treating. 

Factors of significance to the host in the con- 
trol of accidental trauma include not only those 
which determine suitability for a given task 
such as driving a vehicle or piloting a plane, 
but also such factors as age, training, and, par- 
ticularly, pei’sonal adjustments. The most 
promising approach to identifying the accident 
repeater is based on the conceiJt that “a man 
works, or drives, as he lives.” 

The control of various temporary host fac- 
tors such as fatigue, emotional problems, effects 
of alcohol, and the influence of disease is highly 
important. Periodic medical examinations and 
adequate programs of liealth inaintenance can 
play a signficant role in improving safety both 
in land and air transportation. 

Biotechnology and human engineeidng 
should be applied to the design of equipment 
in order to achieve a closer integration between 
the operator and his equipment. 

The agent of disease also is significant in 
modem transportation, since insect vectors of 
disease might be transported in planes and 
otlier vehicles and since long journeys may now 
be completed within the incubation period of 
most contagious diseases. A review of epi- 
demics attributable to transportation indicates 
that thus far the spread of disease through air 
transportation has been less than predicted but 
that the constant threat to public Irealth must 
be continually controlled. 

Host-environment relationships also have im- 
plications for safety in transportation because 
of the influence upon the individual of physical 
variables such as the level of illumination, the 
temperature and hnmiditj'-, and exposui'e to car- 
bon monoxide and other toxic agents. Data 
have been woi’ked out for each of these variables 
outlining the zones of comfort and discomfort 
and the ranges where luunan perfoi’inance is 
advei-sely influenced. 

In air transportation, the low tension of oxy- 
gen at high altitudes and decrease in barometric 
pressure with altitude are significjint not only 
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for their influence on tlie performance of air- 
men, but also because of their implications for 
the safety of travel by air by persons who are 
physically unfit or who are afflicted with certain 
diseases or physical conditions. These same 
factors are of critical importance in the de- 
velopment of equipment to transport passengers 
at very high altitudes because of their sig- 
nificance in the case of a sudden lo.ss of 
pressurization. 

In conclusion, the physician or the public 
health officer has a direct responsibilil^' for tlie 
prevention of accidental trauma. He may con- 
tribute most effectively by his aid in carrying 
out controlled expei'imental and clinical studies, 
epidemiological surveys, and by collaborating 
with S2>ecialists in other biological sciences, en- 
gineers, and administrative officers in a com- 
bined af>25i’oach to this 2 Jroblem. 
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1957 Summary of Disease Outbreaks 

CARL C. DAUER, M.D. 


T he 2HBIBEB of disease outbreaks re- 
ported ill 1957 for wliicli either water or 
food was the vehicle of infection was essentially 
the same as in the past few yeai's (table 1) . The 
number of outbreaks reported by the various 
States apparently bore no direct relationship to 
the size of their populations but reflected the 
extent of activities in investigating epidemic 
occurrences. The number for a few States was 
relatively large because of the inclusion of out- 
breaks occurring on military installations 
located within their borders. 

The method used to tabulate outbreaks was 
changed slightly from that used in previous 
summaries. Only those outbreaks with labora- 
tory confirmation of a specific type of food 
poisoning or food infection were placed in defi- 
nite categories such as salmonellosis, shigellosis, 
or staphylococcal food poisoning (table 2). 
Those without such confirmation were classed 
as gastroenteritis, etiology unknown. This 
change accounts largely for the sizable reduc- 
tion of outbreaks attributed to staphylococcal 
food poisoning, approximately 50 percent com- 
pared with the years 1955 and 1956, when many 
outbreaks were classified according to clinical 
and epidemiological findings. 

In addition to the usual method of tabulating 
the number of various types of outbreaks by 
States, each of the principal types of foodborne 
outbreaks was tabulated by kind of food in- 
volved and by either the place of occurrence or 
the source of food. As shown in table 3, poultry 
and other meats were associated with a large 
proportion of these occurrences. It is also ap- 
parent that a large proportion occurred in 

Dr. Dauer is medical adviser to the chief of the Na- 
tional Office of Vital Statistics, Public Health Service, 


groups of persons eating in public establish- 
ments and in private homes. However, the 
average number of persons per outbreak was 
relatively small as compared with the number 
in outbreaks occurring in schools or institutiona 
and at social gatherings such as picnics and 
church gatherings. 

Ho improvements in food-handling practices 
are apparent. Lack of refrigeration, exposure 
at room temperatures, or handling of food by 
persons with infections were mentioned fre- 
quently as contributing to or as the direct cause 
of the outbreak. 

Waterborne Outbreaks 

Comi^aratively few outbreaks occurred in 
1957 for which water was demonstrated to be the 
vehicle of infection. In one instance, two per- 
sons with typhoid fever had used water from a 
dug well which presumably was contaminated 
by a chronic carrier who lived nearby. Gastro- 
enteritis of unknown etiology occurred in two 
groups of individuals using water from wells 
that showed evidence of fecal contamination. 
One small group of cases of gastroenteritis oc- 
cui-red among passengers on an airplane. In- 
spection of the plane’s drinking water supply 
suggested that it was the probable source of the 
illness. 

Milkborne Outbreaks 

Market milk was not reported as the source 
of infection in any outbreak of disease in 1957. 
However, two cases of brucellosis were found in 
one family in which raw millc had been used for 
a period of about 2 years. A case of Q fever 
was found in an individual who consumed X'aw 
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milk (luring a milk strike. Some of the cows in 
the dairy supjslying the milk were shown by 
laboratory tests to be infected with Q fever. 

Milk products, mainly ice cream, were vehicles 
of infection in six outbreaks. Three of the five 
involving ice cream were caused by Salmonella. 
Since raw eggs were used in preparing the ice 
cream in two of these outbreaks, it is possible 
that they were the i^rimary source of infection. 
Ill one instance, cream cheese served in a restau- 
rant was thought to be the probable source of in- 
fection for a small group of persons with gastro- 
enteritis. 

Typhoid Fever 

Onl}' four outbreaks of typhoid fever were re- 
ported in whicli either food or water Avas defi- 
nitely incriminated. Tavo cases occurred among 
Avorkmen of a small factory supplied Avith drink- 
ing water from a dug Avell. The Avell probably 
Avas contaminated from a nearby cesspool re- 
ceiving the stools of a known carrier. An ex- 
plosh'e outbreak totaling 38 confirmed and 27 
suspect cases of typhoid fever occurred in an 
institution. The outbreak was considered to 
be foodborne since the AA-ater supply was found 
satisfactoi’y in eA^ery respect. One of the per- 
sons liAung in the institution aa-os found to be a 
caivier. It was determined that she carried the 
same phage type (E,) organism that Avas 
found in a number of the cases. In another out- 
break of 17 cases, 14 were confirmed bj’ isolation 
of a phage type (E,) organism. All of the 
patients Avere members of the 7th gi-ade of a 
public school. The manager of tlie cafeteria in 
the school was found to be a cai'rier and is pre- 
sumed to be the source of infection, but the mode 
of contamination or the specific food iiiA-olved 
Avas not determined. In another instance of 13 
cases all of the patients had eaten in a restau- 
rant Avliere a carrier, not previoasly known, was 
employed as a busboy. 

A group of three cases, not included in the 
tables, occuri’ed in preschool childi'en liA-ing 
in the same apartment building. A knowiA 
carrier lived in this building, and another lived 
in anotlier part of the housing development, 
but neither had any knoAvn contact witli the 


children. The organisms recovered from the 
first carrier and the children were all sIioato 

Toble 1. Foodborne ond waterborne disease 
outbreaks reported In 1957, by vehicle of 
infection 
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Table 2. Foodborne, waterborne, and other disease outbreaks reported in 1957, by type of infection 
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to be phage type E^. Overflow of sewage 
from the building into the basement was 
pumped out on a lawn used by the cliildren 
as a play ai’ea. It is possible that the children 
were infected on the playgroimd. In another 
area, floods occurring in late spring washed 
out sewer mains and covered the sewage treat- 
ment plant of a large city. Seven cases are 
believed to have resulted directly or indirectly 
from this interruption of sewage disposal. One 
case in the same city was considered to have 
resulted from a fall into the river when it was 
highly polluted with sewage. 

Salmonellosis 

Thirty outbreaks of s.ahnonellosis were re- 
ported in 1957, all of which were confirmed by 


recoveiy of organisms either from the stools of 
those who were ill, from food handlers, or from 
specimens of food. In sis of the outbreaks, 
poultiy meat— usually turkey— was eaten. A 
comparatively large number of tlie outbreaks 
occurred in homes. The smallest consisted of 
3 cases and the largest of 70 cases following 
a wedding reception at which turkey was 
served. One large outbreak occurred simul- 
taneously among persons attending diimei's in 
several churches of one community. The food 
served by a single caterer from anotlier State 
was transported about 400 miles in tliis out- 
break. 

Fifteen types of Salmonella organisms were 
isolated in the 30 outbreaks. Among tlie types 
recovered were S. tyiMmurium in 11, S. new- 
port in 4, S. montevideo and S. tennessee in 3 


Table 3. Outbreaks of certain foodborne diseases reported in 1957, by type and source of food 
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each. In one outbreak 2 types, jS. give and S. 
sandiego, were recovered; in another, 3 tyjies^ 
S. barieUg, iS. motiievidco^ and S. reading. 

Early in 1957 it was noticed tliat an unusual 
number of S. reading infections were occur- 
ring. A sharp rise in the number began in Sep- 
tember 195C and readied a peak of 71 cases in 
Eebruary 1957. Infections ivere identified al- 
most simultaneously in several widely separated 
areas of the country. During the 12-raonth 
period beginning in September 1956, there were 
325 acute, sporadic cases and 3 outbreaks due 
to this type of organism. Previously B. read- 
ing was very rarely identified among the 
Salmonella isolates from human or animal 
infections occurring in the United States. Of 
the cases reported, 70 percent were in cliildren 
6 years of age or under and 18 percent in chil- 
dren mider 1 year. The epidemiological pic- 
ture strongly suggested a widely distributed 
coimnon source of infection, but despite inten- 
sive investigation by means of detailed food 
histories, no common vehicle was identified. 

Shigellosis 

Eleven outbreaks of shigellosis were reported 
in 1957. lYater was not x'egarded as the ve- 
hicle in any of them. As shown in table 3, 
three of them involved eating in public eating 
places, two occurred in institutions, and two 
in schools. The food involved in transmis- 
sion of the infection was not determined in 7 
of the 11 outbreaks. Shigella sonnei was re- 
covered in 2 outbreaks, Shigella flexneri hr 4, 
and the species was not stated in the remain- 
ing 5. 

Trichinosis 

Three relatively small outbreaks of tx’ichino- 
sis were reported in 1957. In one family out- 
break comprising 4 cases, sausage or chopped 
beef that may have been contaminated in a 
meat grinder was the probable soux’ce of in- 
fection. Four other cases, proved by biopsy, 
followed consumption of homemade garlic 
sausage. Consumption of x’aw pork and liver 
preceded acute triclxinosis in 6 patients, 3 of 
whom died. ISfumex’ous trichina larvae were 
foimd at autopsy of two and by xnuscle biopsy 


ixx othei's. Calcified cysts indicating previous 
ixxfestations xvere found in some of the speci- 
mens. Specimens from a slaughtered jxig also 
showed ixumerous trichina larvae. 

Botulism 

Six separate reports of botulism afilicting 12 
pex-soixs were reported in 1957. Ilome-camxed 
foods had been eaten ixx each instance. These 
included a gluten pi'eparation, sausage, mush- 
x-ooms, stringbeans, coxax, and txma fish. The 
type of infection was reported in only one in- 
stance, type A botulinus toxin being found in 
the tuna fish. Four of the 12 persons with 
botulism died. 

Staphylococcal Food Poisoning 

Most of the 58 outbreaks of staphylococcal 
food poisoixing reported occurred in groups of 
persons who had eaten in public establish- 
ments or in private homes, or had consxuned 
food obtained from bakeries and caterers. 
Poultxy and other meats were most commonly 
associated xvith these outbreaks. Eclaii’S and 
custai’d-filled cakes and pies wex’e proved by 
labox’atoxy tests to be the vehicles of infection 
in oixly 10 outbreaks. These types of food 
were suspected in 12 additional episodes, but 
the cases were tabulated as gastroenteritis, 
etiology luiknown, because laboi’atoiy confix’ina- 
tion was not obtained. 

Streptococcal Infections 

Four relatively large epidemics of strepto- 
coccal infection were traced to food eaten at 
social gatherings. In one instance, it was esti- 
mated tlxat about two-thirds of the 900 who at- 
tended a charity luncheon became ill with 
septic sore thx'oat. Egg salad served at the 
luncheon was considex-ed to be the vehicle of 
hxfection. In another epidemic which oceux-red 
among those attending a social, the potato salad 
was foxmd to contain large numbers of strepto- 
cocci. Symptoms of gastroenteritis character- 
ized the illness. Thirty persons became ill 
with cramps and diax'rhea following a chux'ch 
picnic wlxere chicken salad was served. This 
food contained streptococci. Following a school 
picnic in another ax’ca, lai'ge numbex's of strepto- 
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cocci were found in meat loaf, potato salad, and 
coleslaw served to the children, 100 of whom 
developed gastroenteritis. 

Gastroenteritis, Etiology Unknown 

The number of reported outbreaks with un- 
known etiology constituted more than half of 
the total of foodboi’iie and waterborne out- 
breaks. In about 45 percent of them, jroultiy 
and other meats were considered the vehicles of 
infection. About the same percentage occurred 
in persons eating in public eating establish- 
ments and in private homes. In most of the 
132 foodborne outbreaks, investigators were un- ' 
able to obtam specimens of food for laboratoiy 
testing. In a small number, specimeirs were ob- 
tained but showed none of the organisms . 
usually associated etiologicall)’’ with food in- 
fection or food poisoning. 

Chemical Poisoning and Noxious Foods 

In one of the four reports of chemical pois- 
oning, 3 persons showed clinical signs of acute 
lead poisoning. They had cramps and diar- 


rhea and complained of a metallic taste after 
eating duck meat. The ducks had been shot 
and stored in a freezer for 2 months. A lab- 
oratory test showed the presence of lead in 
leftover portions of the duck meat. In an- 
other outbreak, lemonade prepared in a cad- 
miimi-lined can produced illness in every per- 
son who dranlc it at a school picnic. The 
lemonade contained 62.7 ppm of cadmiiuu, and 
vomitus from patients contained 15.0 ppm of 
the metal. A case of poisonmg occurred in 
one child who ate chocolate-covered ice cream, 
on a stick. A. washing powder, sodium meta- 
silicate, may have spdled into the molds used 
in jnaking the ice cream sticks, or it may have 
remained in the molds after cleanmg. In an- 
other instance, 16 persons became ill shortly 
after eating breakfast on an excursion boat. 
The type and source of toxic agent could not 
be determined. 

In four outbreaks reported, ingested foods 
produced toxic symptoms. In two instances, 
mushrooms were eaten. Castor beans caused 
illness in anotlier. Consumption of smoked 
fisli vms reported as tlie probable cause of acute 
toxic symptoms in six per-sons. 


Conference on Staphylococcal Infections 

A conference on staphylococcnl infections will be held at the Com- 
municable Disease Center of the Public Health Service in Atlanta, 
Ga., September 15-17, 1958. 

Kepresentatives of 40 hospital, ^medical, and other professional 
organizations will confer on control measures that can be established 
in hospitals and comnumities to deal with the moimting problem of 
infections caused by bacteria which are resistant to penicillin and 
other antibiotic drugs. 

The conference, recommended by the American Hospital Associa- 
tion, wiU be sponsored by the Xutional Eesearch Council and tlie 
Public Health Service. 
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In comparison with other members 0 / HIP, those over 65 haven 
higher rate 0 / physician visits. Greater use of services from both 
specialists and family physicians and more visits in- the hospital ac- 
count for the differences. 


Experience With. Older Members 
in a Prepaid Medical Care Plan 

SAM SHAPIRO, B.S., and MARILYN EINHORN, A.B. 


V OLUNTARY health insurance for older 
people (those 65 yeare and over) has ex- 
panded in. recent years but still lags behind 
coverage for the population of the United 
States as a whole. It is estimated that in 1955 
about 65 percent of the total population had 
some type of health insurance {!)■> while only 
about 41 isercent of the noninstitutionalized 
aged were covered (S). 

Reduced incomes, retirement, and enrollment 
restrictions are among the reasons why most of 
the aged do not have health insurance. Also 
contributing is the fact that when many of to- 
day’s older people were in the labor force health 
insurance was not so widespread as it is now. 

The ireed for finding ways to extend the bene- 
fits of voluntary health insurance to more of the 
aged is generally recognized as acute and is re- 
ceiving attention by government, employer and 
union groups, and the prepayment plans ( 3 ). 

Mr. Shapiro is assistant director, and Miss Einhorn 
is a statistician on the staff, division of research and 
statistics. Health Insurance Plan of Greater New 
York, New York City. Previously, Mr. Shapiro 
teas in the National Office of Vital Statistics, Public 
Health Service. His co-author teas formerly with 
the Committee on Veterans Medical Problems, Na- 
tional Academy of Sciences-National Research 
Council. • , 


Necessai’y m considering solutions to this prob- 
lem is information regarding requirements and 
expenditures for medical care of the aged. In 
the last few years, this type of information has 
expanded significantly through studies of gen- 
eral population groups (5). An item about 
which a great deal more knowledge is needed, 
however, is the experience of health plans that 
currently enroll the aged. 

The Health Insurance Plan of Greater New 
York is such a plan. A prepaid voluntary plan 
now about 11 years old, HIP is organized on 
a group practice basis and provides compre- 
hensive jnedical care. Persons covered are en- 
titled to receive medical care from family 
physicians and specialists in tlie office, the home, 
and the hospital. The insurance pays for pre- 
ventive and diagnostic medical services and for 
treatment of illness. Laboratory, radiological, 
and other diagnostic tests as well as physical 
therapy and services of visiting nurses arc in- 
cluded. The only medical services excluded are 
treatment by a psj’'chiatrist, piu’ely cosmetic sur- 
geiy, care for drug addiction, anesthesia, and 
care for chronic illnesses in institutions other 
than general hospitals. 

There are no waiting periods for service in 
HIP, no exclusions from enrollment because of 
preexisting conditions, and no limitation.-, on 
the number of services or duration of medical 



Expianafory Notes 


Statistics in this report are derived from an en- 
rollment card prepared for each HIP subscriher 
and from a physician’s report form on which the 
physician records information about each contact 
with an HIP- member. The enrollment card gives 
the age, sex, and a history of all changes in coverage 
status for each person insured. The physician’s re- 
port includes statistics on the age and sex of patients 
as well as information on rvhere the service was given 
and the medical specialty. 

Physician visits. In general, physician visits 
refer to face-to-face contacts between tire physician 
and the patient in the olHce, home, or hospital. Each 
preoperative visit and each postoperative visit, as 
ivell as the operation itself, is considered one physi- 
cian service. Similarly, each prenatal visit and each 
postpartum visit is counted as one service. 

In counting services of radiologists each reading 
of an X-ray film of a body part and each field 
treated with deep roentgen therapy is considered one 
service. Also counted as one service is each visit for 
superficial therapy irrespective of the number and 
location of the fields treated. 

Physician visit rates. The average number of 
physician visits per person per year is obtained by 


relating the number of visits to HIP physicians 
during the year to the average number of persons 
enrolled in the plan. Average enrollment is the total 
number of person-months of coverage in a year 
divided by 12. This, in effect, takes account of the 
fact that some members are in the plan for only part 
of a year. 

Sampling ratios. Tables showing enrollment and 
physician utilization experience are based on sample 
tabulations. The sampling ratio for a specific set 
of data is indicated in a footnote to the pertinent 
table. To reduce sampling variability, data are 
usually combined for a 2- or 3-year period. 

- Hospitalization rates. Hospitalization rates reflect 
experience of a 20 percent sample of HIP sub- 
scribers irho are employees of the city of New York 
and their dependents enrolled in HIP throughout 
1955. All of the enrollees have Blue Cross hospital 
insurance. Data regarding hospital admissions and 
length of stay in 1955 were obtained from the claim 
files of Blue Cross and refer to all hospitalizations 
in the group, regardless of the type of hospital 
(voluntary, proprietary, or municipal) or whether 
the physician was associated with HIP. 


care. Medical services are provided by phy- 
sicians associated with 32 medical groups. Each 
medical group receives an amrual capitation 
payment for each insured person in that gi'oup. 
Jlembers receive no bill for medical services, the 
premium paying the entire cost. (The only ex- 
ception is a possible $2.00 charge for a night 
call to the home between 10 p.m. and 7 a.m.) 

Enrollment Composition 

On June 30, 1957, there were 513,052 persons 
enrolled in the Health Insurance Plan. About 
67 percent were employees of Hew York City 
and their dependents; 19 percent were insured 
through health and welfare plans established 
by labor groups ; 7 percent had converted from 
gz'oup to individual contract; and the remain- 
fug 7 percent came from a variety of small em- 
ployment groups and housing projects. 


Initial enrollment is on a group basis only, 
the usual requirement being that at least 75 
percent of those eligible enroll. Contracts or- 
dinarily provide for coverage of the employee 
(referred to in this report as the subscriber), 
spouse, and dependent children under IS years 
of age. However, a nmnber of union health 
and welfare plans have signed contracts pi'ovid- 
ing coverage only for the employee. On June 
30, 1957, 7.2 percent of HIP’s members (sub- 
scribers and deizendents) were under this type 
of contract. 

Two provisions in the enrollment regulations 
of HIP are particularly important to older 
people. First, there are no exclusions because 
of age or physical condition. Second, any sub- 
scriber leaving his group, because of change of 
job, retirement, or the like, may convert to an 
individual contract without .-my Joss in benefits. 
This priviJezze to convert is not restricted in 
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any way, nob by age, medical condition, nor 
previous use of services. 

In 1957, 23 percent of HIP’s members aged 
C5 years or over bad individual contracts as 
compared with S.l percent for all other ages. 
The age and sex composition of the aged con- 
vertees more closely approximates that of the 
older people in the general population than 
does the composition of tlie aged under group 
contract. More than half of tlie aged who had 
converted are over 70 years old, whereas only 
a fourth of the other aged m HIP are that old 
(table 1). Also, women constitute a higher 
proportion of the convertees 65 and over than 
of the aged under group contract. 

Despite the comparatively high percentage of 
older people with individual contracts through 
conversion, the proportion of HIP’s total en- 
rollment that is 65 years or over (3.6 percent) 
is substantially lower than the figure for New 
York City as a whole (9.1 percent). This dif- 
ferential is not surprising since the source of 
HIP’s subscribers is basically employment 
gi’oups. In time, it might be expected that the 
conversion privilege would result in a narrowing 
of the differential. However, there are impor- 
tant deterrents to this process, as discussed in the 
next section. 

Maintenance of Coverage 

Experience during the period 1952-54 indi- 
cates that each year about 20 percent of the 


aged subscribers under group contract are listed 
for termination of enrollment (table 2) . Mor- 
tality accounts for almost a fourth of this 
group. The remaining 16 pei'cent may be listed 
for termination because the subscriber left his 
employment group or because he decided to 
drop HIP. Considering the age group, the 
principal factor would appear to be retirement 
from the labor force. (For a detailed analysis 
of tei’mination rates, based on 1948-51 expei’i- 
ence, see i-eference 4.) 

Of the 16 percent listed each year for termi- 
nation for reason other than death, close to 
tAvo-thirds fail to convert from group to indi- 
vidual coverage. Since retirement from the 
labor force is in prospect for aU the aged, this 
rate of loss means that most subsci’ibers at 
advanced ages drop their insurance. The loss 
among subscribers under 65 listed for termina- 
tion is also high (81 percent), but future medi- 
cal insurance coverage for this group is a dis- 
tinct possibility, through new jobs or through 
employed spouses, for example. On the other 
hand, coverage for the aged once their enroll- 
ment has terminated is very unlikely. ' 

The high loss in coverage among subscribers 
65 or over is undoubtedly due in part to 
the financial burden conversion represents. The 
premium rate under individual contract ob- 
tained on conversion is only slightly higher than 
the rate under group contract. For a two-per- 
son family, for example, a group contract costs 
$85.45 a year, and an individual contract, $90 


Table 1. Age, sex, and enrollment status of HIP members, June 30, 1957 


Age and sex 

Number of members 

Percentage distribution of members 

Total 

Individual 
contract by 
conversion 

Group 

contract 

Total 

Individual 
contract by 
conversion | 

Group 

contract 

All ages 

501, 360 

30, 240 

471, 120 

100. 0 

100. 0 

100.0 

Under 65.- 

483, 330 

26, 170 

457, 160 

96.4 

86. 5 1 

Q7 0 

65-69 

12, 150 

1,900 

10, 250 

2. 4 

6. 3 

, 9 O 

70 or over 

5, 880 

2, 170 

3, 710 

1.2 

7.2 

.8 

65 or over.. 

18,030 

4, 070 

13, 960 

100. 0 

100. 0 

100 0 

Males 

11, 410 

2, 140 

9, 270 

63.3 

52 6 

A 

remales. . 

6,020 

1, 930 

4,690 

36.7 

47.4 

33. G 

I 


r,., > mu oasea on a lu percent bampie. 

i hoy rofor to persons enrolled in HIP medical groups 
and exclude a small number of members residing outside 


the areas covered by the medical groups. Including 
out-o_f-area members, the enrollment on June 30, 1957 
was ol3,0o2. ’ 
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Table 2. Conversion fo individual confract in HIP, annual averages, 1952-54 


Enrollment action 

Number of subscribers ‘ 

Percent of total 

All ages ® 

Under 65 ~ 

65 or over ^ 

[ All ages 2 

Under 65 - 

65 or over' 

Listed for termination, all e.ansps < 

Listed for termination, excluding deaths 
Subscribers who convert- - _ 

■45, 500 
41, 730 
8,300 

42, 470 
39, 400 
7, 430 

3, 030 
2,330 
870 

11. 6 
10. 7 
« 19. 9 

11. 3 
10. 5 
« 18. 9 

20.4 

15.7 

<37.3 


‘ Subscribers under group contract except those under 
contracts with special provisions for insuring the aged 
on retirement. Subscriber is the person (usually an 
employee) 'through whom the family obtained the 
insurance. 

’ Based on a 2 percent sample of changes in enroll- 
ment status. 

’ Based on a 10 percent sample of changes in enroll- 
ment status. 

■* The group for whom a change in status from group 
enrollment to either individual enrollment or discon- 


tinuation in coverage is required. Occurs when sub- 
scriber leaves his group because of retirement or loss 
or change of job, death, or decision to drop HIP 
insurance,- 

^ Mortality estimated on basis of rates for white mfiles 
and white females in Middle Atlantic States, Life Tables 
for the Geographic Divisions of the United States, 
1049-51, Vital Statistics — Special Reports, vol. •)!, 
No. 4, 1956. 

“ Percent of subscribers listed for termination, 
excluding deatlis. 


(not including costs for hospital insurance). 
The difference, however, is not usually the total 
increase in out-of-pocket cost to the subscriber, 
since the great nuijority enter HIP through 
group contracts in which part or all of tlie pre- 
mium (most often half) is paid by the employer 
or the union health and welfare fund. On con- 
vei’sion, the subscriber must pay the total jire- 
miura himself. Thus, on retirement from the 
labor force the aged are usually faced with a 
substantial increase in cost of health insurance 
at a time when their income is reduced and, as 
will be shown, when their medical needs ai'e 
great. 

Finding ways to permit the aged to m.aintain 
their insurance is a major challenge to the com- 
munity, employer and labor groups, and volmi- 
tary health agencies. Steps have already been 
taken by a number of health and welfare funds 
to retain the aged employee as part of the gx-oup 
after retirement and to continue p.aying the 
premium, but this arrangement is the exception 
rather than the rule. Only 10 percent of the 
subscribers in mid- 1957 were enrolled by con- 
tractor groups that continue to pay the premium 
after the employee retires. 

I^Uiat about the subscribers who do convert? 
How long do they remain covered ? At the end 
of the first year, 89 percent of the aged con- 
rertees are still in HIP. The rate of attrition 
diminishes in succeeding years, and by the end 
of the fourth year 76 percent remain excluding 
the loss due to death (table 3). 


Among subscribers mider 65 who convert, tlie 
pattern of retention of coverage in HIP is quite 
difl'erent from that for the aged. Only 73 per- 
cent .are left after a year and 61 percent after 2 
years. The loss becomes negligible after that, 
and 59 ijercent of these subscribers are in HIP 
for 4 or more years after conversion. 

The far gi'eater loss in the first year .among 
subscribers under 65 than among the aged may 
well reflect a difl'erence between the two groups 
in the type of sei’vices they anticipate. The 
aged may exjxect to need medical care of long 
duration, wliereas the group under 65 will more 


Table 3. Retention of coverage by HIP sub- 
scribers after conversion to Individual con- 
tract, 1952-54 


Minimum duration 
of coverage 
after conversion 
(years) 

Percent of subscribers ‘ 
retaining coverage, 
excluding deaths - 

All 
ages ' 

Under 65 or 

65 ' over * 

1 ..- 

74. 4 1 
63.5 
62. 1 
61. 7 

1 ' 

72. 5 1 88. 5 

60. Si 82. 0 

59. 7 I 70. 9 

58. 9 75. 5 




i ' 


s|aserofi'' 2 ’pereenrsamplc of changes in enroll- 
Bflied'^n a 10 percent sample of changes in enroll- 
lent status. 
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likely require sliorl-tenn cure, sucli as obstetri- 
cal or pediatric ser-vices. Furthermore, other 
opportunities for group enrollment may appear 
for the subscriber under G5, but not for the aged. 

Volume of Services 

The amount of medical care an HIP member 
receives is unrestricted by administrative regu- 
lation. Members are encouraged to use medical 
group service efficiently and to employ sound 
health practices based on current scientific 
Imowledge through a varied and continuous 
educational program which HIP’s division of 
health education has helped each medical group 
to develop. 

In this setting, one might expect a pattern of 
iijedicfll care behavior diifei’ent hi some respects 
from that of the general community. The re- 
sults of a household survey conducted in 1052 
suggest that this is indeed true (S). This study 
indicates that the proportion of HIP members 
. who see a physician sometime during the year 
is higher than the figure for the total popula- 


tion of iS'’ew York City, GO percent as compared 
with 57 percent. The time between onset of 
illness and when a doctor is seen seems to be 
somewliat shorter for persons covered by the 
plan, but once having seen a physician for a 
particular ailment HIP members appear to 
make fewer visits than do persons in the city 
ns a whole. These findings provide a broad, 
general backgromrd for interpreting the rates 
of medical care presented in the rest of this 
report. 

Seventy pei’cent of the members 65 years of 
age and over see an HIP physician at least once 
during the year (table 4). This is. about the 
same proportion as in the age group 45-64 years, 
but it is somewhat below the figure for younger 
adults and appreciably lower than the figure 
for cJjjJdren. The finding that 3 in 10 of tlaose 
of middle and advanced age do not see a doctor 
during the year.is of particular interest because 
of the special emphasis on the value of periodic 
medical examinations at these ages. It is ap- 
parent that the availability of comprehensive 
medical care with no economic deterrent does 


Table 4. Physician visits by age, sex, and conversion status of HIP members 


Age and conversion status 


-U? members 


Percent of members seen by HIP 
physicians, July 1, 1955- June 
30, 1956 I 


Tot.al 


Male 


Female 


Number of physician visits per 
person per year, 1955-56 


Total 


Male 


Female 


All ages 

Under 65-_ 

Under 15 - 

15-44 

45-64 

65 or more 

I ndividual contract by conversion 

All ages. 

Under 65 

65 or more 


Group contract 


All ages 

Under 65.. 
65 or more 


74. 0 
74. 2 
82.0 
72. 1 
68 . 8 
69. 7 


85. 6 
85.8 
83. 6 


73. 2 
73. 5 
65. G 


' apply to subscribere enrolled in HIP through- 
out uus period and their dependents who were in- 
sured on June 30, 1936. 


72. 5 
72. 8 
82. 7 
69. 7 
66 . 6 
68. 6 


75. 5 
75. 7 
81. 4 
74. 3 

71. 4 

72. 0 


2 5. 2 
5. 1 
5.0 

4. 9 

5. 5 
7. 3 


4. 8 

4. 7 

5. 4 
3. 9 
S. 2 
7. 6 


5. 5 
.1 5 

4. 7 

5. 9 

5. 9 

6 , 8 


83. 8 
83. 9 
81. 3 


87. 3 
87. 5 
85. 9 


7. 5 
7. 3 
9. 3 


6 . 8 
6. 3 
10. 8 


8 . 1 
8.2 
7. 6 


71. 9 

72. 3 
65. 9 


74. 7 
74. 9 
65. 0 


5. 0 

5. 0 

6. 9 


4. 7 
4. 7 
7. 0 


5, 4 
5. 4 
C. 5 


- This figure differs somewhat 
based on 100 percent counts. 


from the rate (5.3) 


Note: Data based on a 10 percent .sample of the HiP enrollment. 
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not, by itself, insure the use of preventive 
services. 

Despite the comparatively low proportion of 
older membei-s who see a physician, the average 
number of visits tliis group makes during the 
year (7.3) is 40 percent higher than the rate 
for HIP as a whole (5.2). The difference re- 
sults from the fact that more of the older 
people than of other age groups receive large 
volumes of service, ibnong the aged 8.3 j)er- 
cent see a doctor at least 20 times in a year as 
compared with 4.2 percent of all members. 
Another point of interest is that aged members 
who receive this many sex’vices account for al- 
most half the care (47 percent) obtained by the 
entire group 65 or older. 

The rate at which physicians’ services are re- 
ceived is higher among tlie aged not only as 
compared w’ith all HIP members but also as 
compared with any other 5-year age group (see 
chart) . The high rate at the older ages, how- 
ever, does not represent a sharp departure from 
the experience at earlier ages, but rather is the 
end point of an upward trend in the rate after 
ages 35-39. 

This difference between older pereons and 
other’s in physician utilization is a decided 
change from the experience of HIP in 1948 
and 1949. During this early period, the aged 
received irhysicians’ services in IHP at only a 


slightly higher rate, about 10 percent, than all 
members (d). The 1948-49 experience may 
have been strongly influenced by special factors 
applicable to the first few years of the plan, 
for example, greater dependence of the mem- 
bers on physiciairs not in HIP than is true 
today. 

Utilization of physicians’ services diffei’s 
among men and women 65 years and over. At 
these ages a higher proportion of the women 
than of the men see a doctor during the year, 
but the relative volume of services is greater 
among the men. Among all other adults the 
rate at Avhich women see a doctor is either die 
same as for men or higher. Actually, the rate 
for women in HIP is greater at the high fertil- 
ity ages of 20-29 than at the advanced ages. 
Among adult males the rate at ages 65 and 
over is far above that at any other age. 

Particularly illmninating are the figures in 
table 4 on physician visits for two categories 
of the aged, those who liave converted to indi- 
vidual contract and those under gi’oup contract. 
Utilization, it will be noted, is much higher in 
the former group (who are older on the aver- 
age) with I’espect both to the. proportion who 
see a physician during the year and to the aver- 
age number of such visits. This type of differ- 
ential is not peculiar to the aged, as indicated 
by the data for those under 65. It may result 
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Table 5. Physician visit rates by type of physician for HIP members of specified age and enrollment 

status, 1955-56 


Number of physician visits per 100 persons per year 


Type of physician 


All members 


Individual contract 
by conversion 

1 

Group 

contract 


All 

ages 

Under 

15 

15-44 

45-64 

65 or 
over 

All 

ages 

I Under 
65 

1 

65 or 
over 

All 
ages * 

1 , 

65 or 
over 

All physicians “ 

517. 4 

504.5 

494.2 

552.0 

732. 0 

748. 2 

730.5 

931.6 

504.7 

686.1 

Family physician * 

298.2 

386. 8 

237.7 

289.2 

405,4 

416. 9 

406.4 

529. 7 

291. 7 

376.8 

Internist 

19.5 

2, 1 

14.7 

40. 7 

63. 3 

36. 9 

31.5 

80.5 

18.5 i 

59.4 

Ophthalmologist and oto- 
laryngologist 

32,9 

28.2 

28.3 

43.2 

55.8 

40. 1 

37.2 

60.5 : 

32.5 

54. 7 

Radiologist 

40.3 

20. 9 

42. 8 

55.9 

55.2 

48. 7 

46,7 

64. 6 

39. 8 

53.0 

Surgeon.. -A 

24. 1 

10. 6 

23. 6 

37. 7 

47.2 

37. 1 

34. 7 

59. 6 

23. 4 

44.3 

Urologist 

7.7 

3.0 

4. 6 

13.8 

46. 4 

14. 1 

8. 9 

53.4 

7. 4 

44.8 

Orthopedist 

15.8 

15.7 

12. 8 

19. 8 

23.5 

26.0 

26.2 

26. 6 

15.2 

22.8 

Dermatologist 

13.5 

9.8 

15. 1 

14. 8 

16.5 

18. 1 

17. 6 

22.8 

13. 2 

15. 1 

Allergist 

20. 1 

20. 3 

24. 6 

15.3 j 

5. 6 j 

25. 5 i 

27. 9 

10, 7 

19.8 

4. 4 

Obstetrician-gynecologist 

41.4 

5. 5 

86.9 

14.6 

5. 3 

78.0 

88.0 

5.4 

39.4 

5.2 


* Rates for persons under 65, not shown separately, 
closely approximate the rates for all ages. 

2 Includes specialists not shown separately. 

’ Includes pediatricians’ services. Exclusion of these 


services reduces the family physician rate for all persons 
to 243.8 and the rate for children under 15 to 196.8. 

Note: Data based on a 10 percent sample of the 
HIP enrollment. 


to a considerable extent from self-selection on 
the part of a subscriber, whether or not aged, 
when faced with a choice of converting to indi- 
vidual enrolhnent or dropping his insurance. 

In view of the comparatively high require- 
ments among the aged for physicians’ services, 
the question might well be asked, what would 
happen to the volume of physician services in 
HIP if the aged were represented in the plan 
in the same proportion as they are in the general 
population? Some indication of the result can 
be obtained if it is assmned that (a) the rate of 
visits foimd among the aged on group contract 
is applicable to all the aged in the city’s labor 
force and (6) the rate for those who converted 
to individual contracts is applicable to all of 
the noninstitutionalized aged not m the labor 
force. Under these assumptions, increasing the 
proportion of the aged in HIP from 3.6 percent 
to 9.1 percent would raise the average number 
of physician visits per member per year from 
5.2 to 5.5. 

The impact of this relatively small increase 
on the operations of a medical care plan may not 
be z-eflected entirely by what happens to the 
overall rate. A full assessment would require, 
among other things, currently unavailable data 


on ancillary services to the aged and kiiowledge 
about the kinds of physicians’ services this age 
group receives. The latter is discussed in the 
sections that follow. 

Specialists’ Services , 

• Associated with each medical group in HIP 
are physicians in 12 basic specialities. The op- 
portunity to call on a specialist is one of the most 
important advantages of the plan both to the 
member and to bis family physician. 

As medical problems vary with age, so do 
requirements for services from specialists. 
Throughout adult life, visits to all but a few of 
the specialists increase to reach a peak among 
the aged (table 5) . Utilization of surgeons, in- 
ternists, and urologists is especially high at ages 
65 and over as compared with the rates for all 
ages combined. 

Paralleling the increase in the requirement 
among the aged for care from the specialist is 
the greater volume of services that the family 
physician is called on to give. Wliile the aver- 
age number of visits to the family physician 
for older persons is 4.1, the corresponding figui’e 
for adults in each of the 2 age groups shown in 
table 5 is less than 3.0 per person. 
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The pattera of utilization of medical services 
is very similar among men and Avomen 66 or over 
in a number of important respects. The rates 
for the two sexes are virtually the same m the 
use of family physicians, ophthalmologists and 
otolaryngologists, and radiologists (table 6). 
However, the men have a substantially higher 
rate of service from the internists and, of course, 
from the urologist, while women see the ortho- 
pedist more often. 

1^0 specialty can be identified as bearing a 
particularly hea^y part of the greater utiliza- 
tion by the aged who have converted to individ- 
ual contract as compared with the aged under 
group contract. The rate at which general 
physicians are used increases by about the same 
proportion as the rate for all services, and major 
increases occur in a Avide range of specialties, 
including internal medicine, surgeiy, and radi- 
ology. 

Place of Service 

The proportions of physician visits that take 
place in the office, in the home, and in tlie hos- 


pital differ greatly according to age. The out- 
standing characteristic of the pattern among 
the older people is the exceptionally high pro- 
portion of visits m the hospital, 21 percent as 
compared Avith 11 percent for all ages. The 
difference is even greater on a rate basis. Sei'A'- 
ices in tlie hospital are received from HIP 
physicians by the aged at tlie rate of 151 per 100 
members, which is almost three times the rate of 
57 for all persons in HIP (table 7). Contrib- 
uting to the high rate for tlie aged are both high 
hospital admission .rates and long hospital stays 
(table 8). 

The average number of visits to the physi- 
cian’s office is likewise greater among those 65 
and over, but tlie margin is far smaller tlian is 
found in liospital care. Although the home call 
rate for the aged is higher than for other adults, 
it is slightly below the rate for persons of all 
ages, AvJiicli is affected markedly by frequent 
home visits to children. 

Among tlie aged, men utilize physician serA’- 
ices in the hospital at an appreciably higher 
rate than do women (table 7) . The differential 


Table 6. Physician visit rates by type of physician for HIP members of specifiedi age, sex, and 

enrollment status, 1955-56 


Number of physician visits per 100 persons per year 


Type of physician, by sex of HIP member 


Males - 

Family physician ^ 

Internist 

Ophthalmologist and otolaryngologist. 

Radiologist 

Surgeon 

Urologist 

Orthopedist 

Females 

Family physician ^ 

Internist T ' A' ; r ‘ ” 

Ophthalmologist and otolaryngologist.. 

Radiologist 

Surgeon - 

Urologist - 

Orthopedist 

Obstetrician-gynecologist 


All members 

Individual contract by 
conversion 

Group contract 

-HI 

65 or 

All 

Under 

65 or 

All 


ages ‘ 

over 

ages 

65 

over 

ages > 


481. 4 

759. 7 

681. 2 

629. 1 

1, 075. 0 

471. 1 

703. 0 

292.4 

409. 5 

410. 0 

387. 7 

593. 6 

286. 4 

376. 3 

21. 4 

66. 6 

34. 0 

25. S 

87. 9 

20. S 

62. S 

32. 9 

55. 5 

36. S 

33. 3 

58. 9 

32. 7 

0-i. 9 

38. 9 

.56.6 

46. 2 

43. 0 

6S. 2 

38. 6 

54. 5 

27. 1 

54. 3 

41. 6 

35. 6 

86. S 

26.4 

4S. 4 

101 9. 

67. 7 

25. 3 

14. 6 

95. 7 

n. 5 

62. 7 

15. 7 

16.2 

25. 5 

26. 2 

23. 2 

15.2 

14. 9 

554 5 

678. 9 

809. 3 

820. 0 

765. 7 

539. 6 

649. 5 

304. 2 

397. 5 

423. 2 

423. 0 

455. S 

297. 2 

377. S 

17. 5 

57. 0 

39.6 

,36. 6 

71. 9 

16.2 

52 0 

32, S 

56. 3 

43. 0 

40. 7 

62. 4 

32. 2 

54. 3 

41. 6 

52. 5 

51. 0 

50. 0 

60.3 

41. 1 

49- S 

21. 0 

33. 6 

32.9 

33.8 

2S. 1 

20. 3 

35. 4 

3. 2 

5. 6 

3. 9 

3. 9 

4. 5 

3. 2 

6. 0 

15. 8 

37.5 

26. 4 

26. 2 

30. 6 

15. 2 j 

39. 9 

S2. 2 

15. 3 

144. 8 

160. 6 

11. 6 

78. 6 

16. 0 


' Rates for persons under 65, not showm separately, 
closely approximate the rates for all ages. 

2 Iimludes specialists not shomi . separately. 

2 Includes Services by pediatricians. Exclusion of 


these services reduces the family phj-sidan rate for all 
mcles to 235.3 and for ali fonii>ie.s to 2o-.S 

Note: Data based on a lO percent sample of the HIP 
enrollment. 
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is duo entirely to a -wiclo gtip in hospital ad- 
mission rates for the tAvo sexes, the average 
length of stay being virtually tlie same. The 


I'elationship between the rates of service in the 
hospital for men and women is not repeated 
for services in the office or at home. In fact, 


Table 7. Physician visit rates by place of service for HIP members of specified age, sex, and 

enrollment status, 1955—56 


Number of phy-sieian visits per 100 persons per year 


Place of service, 
by sex of HIP 
member 

All members 

Individual contract by 
conversion 

Group contract 

All 

ages 

‘Under 

15 

15-44 

45-64 

! C5 or 
over 

All 

ages 

i 

' Under 
6o 

j 65 or 
over 

: ! 

All 
ages * 

65 or 
over 

Both sexes 

517. 4 

504 5 

1 494 2 

552. 0 

732. 0 

748. 2 

730. 5 

931. 6 

504 7 

686, 1 

OiHce— 

408. 9 

358. 3 

411. 6 

453. 1 

530. 1 

564. 9 

558. 2 

643. 9 

400.3 1 

503. 9 

Home 

51. S 

115.0 

25.3 

25.8 

48.4 

73.8 

75.2 

69. 3 

50.6 1 

43. 5 

Hospital 

56. 7 

31.3 

57. 3 

73. 1 

153. 5 

109. 5 

97. 1 

218. 4 

53.8 1 

138. 6 

Males 

481. 4 

535. 7 

388. 2 

522. 1 

759. 7 

681. 2 

629. 1 

1, 075. 0 

471. 1 

703. 0 

OfRce 

380.9 

379. 7 

342. 2 

420. 8 

535. 6 

517. 9 

494. 6 

697. 9 

373. 9 1 

506. 4 

Home 

51. 4 

119. 8 

21. 7 

22. S 

43.3 

68. 9 

72. 5 

53. 2 

50. 6 1 

41. 5 

Hospital 

49. 1 

30. 2 

34. 3 

78. 5 

180.8 

94. 4 

62. 1 

323. 9 

46.7 

156.0 

Females 

554 5 

471. 3 

589. 7 

586. 8 

678.9 

809. 3 i 

820. 0 j 

765. 7 

539. 6 

649. 5 

OfBce 

437. 7 

335.4 

474. 2 

490.7 

519. 5 

607. 9 

614 4 

681.4 

427. 7 

498. 6 

Home 

52. 2 

109. 9 

28. 4 

29. 3 

58.0 

78. 2 

77. 6 

88.0 

50. 7 

47. 8 

Hospital 

64. 6 

26. 0 


66.8 

101. 4 

123. 2 

128. 0 

96.3 

61. 2 

1 

103. 1 


. * Rates fcr persons under 65, not shown separately, Note: Data based on a 10 percent sample of the 
closely appro.\iinate the rates for all ages. HIP enrollment. 


Table 8. Hospital admission rates and average length of hospital stay for HIP members, fay age 

and sex, 1955 


Both se.xes 


Females 

All ad- 
missions 

Nonobstet- 

rical 

admissions 

Males 

All ad- 
missions 

Nonobstet- 

rical 

admissions 

77. 4 
93.2 
79. 1 
121.2 

59. 6 
57. 0 
79. 1 
121. 2 

54. 0 
40.4 
71. 9 
131. 0 

101. 2 
154. 3 
87.6 
102. 0 

65.2 
71. 6 
87. 6 
102.0 

7. 6 
6. 5 
11.0 
13.2 

8. 1 
7.0 
11.0 
13. 2 

8.8 

7.6 

11.9 

13.4 

6.9 
6. 2 
10. 2 
12. 6 

7. 6 
0.8 
10. 2 
12. 6 

58. S 
63. 3 
87.3 
159. 5 

48. 6 
40. 0 
87. 3 
159. 5 

47.6 
30.4 
85.3 
175. 7 

70.3 
90. 1 
89. 5 
128.0 

49. 6 
48.5 
89, 6 
128.0 


Age 


Hospital admission per 1,000 persons 


All ages' 

is — 14 

65 or over_ 


Days in hospital per admission 


All ages . 

15-44 ' 

%G4 

05 or over. 


Days in hospital per 100 persons 


All ages ' 

lo— 44 

45 — 64 ™ 

65 or o%'er_ 


* Includes hospit-lizations of children under 15. snapiro, iiosnital Monnenni. Co • „ 

psnf. it? i»5i! 


Vol. 73, No. 8, August 1958 


695 





















care iu the liome is received relatively laore 
often by aged, women than by aged men. 

As pointed ont previously, among members 
both over 65 years and mrder that age those 
who have converted to individual contract use 
physician services at a considerably higher rate 
than the group subscribers. This did'erenee re- 
sults from more frequent use of physicians’ 
services not only iu the office but also in the 
home and in the hospital (table?). 

One of the most interesting utilization ex- 
periences among the aged convertees is the rate 
at which the men receive physician services in 
the hospital. This figure (32d per 100 persons 
per year) is more than twice the rate among 
aged men under group contract (155) and .sev- 
, eral times the average for HIP as a whole (57). 

Hospitalized Surgery 

The rate of operations performed in the hos- 
pital is higher for the aged (45 per 1,000 per- 
sons per year) than for all HIP (35 per 1,000) 
(table 0) ; The differential is far smaller than 
that in ti^e rate for all hospital admissions, but 
it repi'csents a difference of 27 percent^ a not 
inconsequential margin. 


The surgery rate is compaz-atively ffigh ki 
the aged group mainly because of the high rate 
for men. The rate for aged women (36 jkt 
1,000) is near the average for all females (34) 
and, in fact, is slightly lower than tliat for 
other adult females. On the other hand, the 
rate for aged men (SO) is well above the figure 
for men at younger ages. 

Unlike other categories of utilization, hos- 
pitalized surgery for the aged is not more fi-e- 
quent among the convertees than among persons 
covered by group contracts. The rates are 
nearly thesame, 48 and 45 per 1,000 respectively. 

Requirements for surgery are only partly de- 
fined by total rates. Detailed data regarding 
operative procedures are needed for complete 
analysis. Only a few such data are now avafi- 
able. As indicated by the rates in table 9 for 
broad categories of procedures, the aged differ 
substantially from pei'sons of all ages in the 
types of operations they midergo. 

Gastrointestinal, abdominal, and genitourin- 
ary operations account for about three-fiftlis of 
the liospitalized surgery among the aged 
as compared with two-fifths of the surgerj' at 
all ages. Furthermore, from the limited data 


Table 9. Hospitalized surgery rates for HIP members, by type of operotion and age and sex, 1956 


Type of opeifttion, hy sex 


Botfa. sexes 

Eye, ear, nose, and tliroat,. 

Gastrointestinal and abdominal, . - - 

Genitourlnarv 

<* 'gical 

Other 


Eye, ear, nose, and throat - 

Gastrointestinal and abdominal... .. 

Genitourinary - — - 

Orthopedic 

Other 

Female. vr.-'-v 

Eye, ear, nose, and throat. - 

Gastrointestinal and abdominal 


Vjl ‘ 

Other 


Number of operations per 1,000 persons per year 


All ages 

Under 15 

15--44 

45-64 

65 Of ov'cr 

36.3 

40, 2 

30.6 

36.7 

44 7 

6. 5 

17, 3 

2.0 

2.3 

5. 0 

7.6 

4.9 

6.3 

11.8 

13. 1 

6. 4 

14. 6 

1.0 

4.5 

23. 1 

& 4 

0) 

11.3 

6,5 

2.0 

2.0 

1. 7 . 

1. 9 

2.4 

2.S 

6.3 ' 

1.S 

7.5 

9.2 

8.7 

« 36. 5 

1 = 57. 3 

j 20. 9 i 

34.7 i 

49. 5 

7. 4 

1 IS. 0 

! 2. 9 

2.S 

' 5. 1 

9. 7 

! 7. 1 

7.6 

' 14.0 

14. 1 

» 11. 6 

* 27. 9 

1.8 

6.7 

18.7 

2.3 

2. i 

2. 1 

2, 2 ) 

2. ^ 

5. 7 

2. 0 

6. 4 

S. 1 

9. 3 

34. 1 

32. 1 

39.2 

38.9 

38. 1 

5. 7 

16.6 

1.3 

1.8 

4. S 

5. 4 ; 

2. 5 

5.3 

8. 3 

11.3 

1. 3 

. 3 

1.S 

2. 2 \ 

3. 1 

12. 9 

{’) 

21.3 

13.0 

5, 5 

1. 7 

. 9 

1. 6 

2. 7 

3, S 

7. 0 ; 

I. 0 

a 6 

10.3 1 

7. 6 


toclndei''ttrlumc&lon of newborn. E.wlusion of 
se procedures reduces the rate fo^il m.ifes to -S.4, 

focfufe ^cLumdsion of newborn. Escluslon of 


these procedures reduces the rate for all males to -1,-1 
and the rate for males under 13 to S.o. 

Nots: Data based a s.ai»ple coiifbtins of .alJ 
operations performed in liospitaJs durins alternate 
months in 1956. 
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available, it appears that the nature of the op- 
erations within broad categories differs with 
age. This is illustrated most clearly with re- 
spect to eye, ear, nose, and thi’oat operations. 
In this category two-thirds of the operations 
among the aged are for cataract and glaucoma 
(3.4 per 1,000 persons over 65) whereas at 
younger ages by far the most frequent surgical 
procedure is tonsillectomy (5.0 per 1,000 per- • 
sons imder 65). 

Summary and Discussion 

The enrollment and medical care experience 
of the aged in the Health Insurance Plan of 
Greater Hew York has been examined from a 
nmnber of standpoints bearing on current dis- 
cussions of health insurance for the aged. In 
generalizing it is important to keep in mind 
the characteristics of this medical care plan. It 
is prepaid, comprehensive in coverage for all 
medical services, and it provides care through 
medical groups. There are no restrictions on 
enrollment because of age or preexisting con- 
ditions. Initial enrollment is principally 
through employment groups, but subscribers 
leaving their groups have an unrestricted 
privilege of converting to individual contract. 

The outstanding feature of HIP’s enrollment 
experience with aged subscribers is that despite 
the conversion privilege most of those who must 
decide whether to convert or to terminate cover- 
age drop their insurance. This situation illus- 
trates the paradoxical position of many mem- 
bers of health insurance plans when they reach 
retirement age. Group coverage is obtained 
while they are employed and for an increasing 
proportion of them under arrangements 
whereby the employer or a health and welfare 
fmid pays at least part of the premium. On 
leaving employment, many of the subscribers 
are faced with the dual economic problem of I’e- 
duced income and increased out-of-pocket costs 
to maintain their insurance. And this occurs at 
a time when their medical needs are increasing. 
A pertinent question for the community is 
where and how do the aged whose health in- 
surance is terminated obtain medical care. It 
would be of much interest, for example, to de- 
termine the extent to wdiich former HIP en- 
rollees become dependent on hospital clinics and 
ward facilities. 


With respect to the medical care requirements 
of the aged, HIP’s experience affords several 
observations ; 

1. The aged see a physician on the average 
considei-ably more often than do persons of all 
ages combined. The rates are 7.3 physicians’ 
visits per member per year for the aged and 
5.2 for the total enrollment. The older people 
who have converted to individual contract aver- 
age 9.3 visits to a physician per year. 

These rates are unquestionably high, but they 
are not quite so forbidding when it is realized 
that the rates are also high in other age groups 
(60-64, 20-29, and under 5 years). Viewing 
voluntary health insurance as a community in- 
stitution, it is appropriate to consider what 
would happen if the aged w’ere represented in 
HIP in the same proportion as in the total pop- 
ulation. In Hew York City, this would mean 
an increase in the aged subscribers from 3.6 to 
9.1 percent, and an estimated rise in the rate 
of physician visits of 6 percent (provided the 
aged added to HIP were representative of all 
the noninstitutionalized aged in the city) . This 
is a small quantitative increiise, but its true im- 
pact on the medical care plan cannot be fully 
assessed without information about the qualita- 
tive aspects of the cai-e i-eceived by the aged. 

2. Most of the medical specialties are affected 
by the comparatively high medical require- 
ments of the aged. The greatest effect is on 
the surgeon, the internist, and the urologist. 
Of equal significance is the fact that the family 
physician continues to occupy a central posi- 
tion in providing medical care to the aged. 
Thus an increase in enrollment of the aged 
would require not only an expansion, in vary- 
ing degrees, in some of the specialties but also 
the addition of family physicians. 

3. Extensive use of hospital care is a major 
reason for the comparatively large volume of 
physicians’ services received by the aged in 
HIP. More than a fifth of the contacts the 
aged have with the physician (21 percent) take' 
place in the hospital ; the corresponding figure 
for membei’s of all ages is 11 percent. A liigher 
surgery rate is an important factor in this situa- 
tion, although there are indications that admis- 
sions for services other than surgeiy contribute 
more to the high hospital rate. Tlie type of 
operation performed on the aged differs from 
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the type for younger persons. This may have 
greater bearing in evaluating the surgical re- 
quirements of the aged than the general rates 
of operations performed. A full exploration 
of this point is dependent on the development 
of data concerning specific operations. 
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Arthur S. Flemming, Secretary 


Marion B. Folsom, Secretary of Health, 
Education, and Welfare, resigned from his 
post July 31, 1958. Mr. Folsom became Secre- 
tary August 1, 1955, after having served as 
Under Secretary of the Treasury for 2^ years. 

He had previously been active in social 
security programs for more than 25 years. 

In 1928, he developed a life insurance, re- 
tirement, and disability plan for employees of 
Eastman Kodak Company and 3 years later 
Mr. Folsom developed an unemployment 
benefit plan which included 13 other com- 
panies in Rochester, N. Y. 

His work in Federal social security began 
with membership on the President’s Advisory 
Council on Economic Security which helped 
draft the original Social Security Act in 1934. 

In 1942 he helped organize the Committee 
for Economic Development, of which he later 
became chairman, and in 1944-46 he served 
as staff director for the House Committee on 
Postwar Economic Policy and Planning. 

During his tenure with tlie Treasury Depart- 
ment, he worked with the Department of 
Health, Education, and Welfare on a study of 
old-age and survivors insurance resulting in 
extension of coverage and liberalization of 
benefits under the 1954 amendments to the 
Social Security Act. 


Arthur S. Flemming, president of Ohio 
Wesleyan University since 1948, succeeds 
Secretary Folsom. While on leave from his 
university post, Mr. Flemming served as di- 
rector of the OfBce of Defense Mobilization, 
during 1953-57, and as assistant to the Direc- 
tor of that agency in the years 1951-53. 

A member of the United States Civil Service 
Commission during 1939-48, he was also chief 
of labor supply in the OfBce of Production 
Management in 1941-42, chairman of tlie 
Management-Labor Policy Committee of the 
War Manpower Commission during the next 4 
years, and on the Manpower Survey Board of 
the Department of the Navy in 1943 and 1944. 

Mr. Flemming was twice a member of the 
Commission on Organization of the Executive 
Branch of Government, during 1947-49 and 
again in 1953-55, and served as chairman of 
the Advisory Committee on Personnel Manage- 
ment of the Atomic Energy Commission from 
1948 to 1953. He has been a member of the 
International Civil Service Advisory Board 
since 1950 and of the President’s Advisory 
Committee on Government Organization since 
1953. 

From 1930 to 1934, Mr. Flemming was on 
the editorial staff of the publication now 
known as the U. S. News & World Report. 
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The First National Conference on Nursing Homes and Homes for tlie 
Aged, called by the Public Health Service, was held February 25-28, 
1958, in Washington, D. C. Some 150 persons, representing indi- 
vidual homes, social service organizations, State health and welfare 
departments, and 32 national associations met to discuss measures for 
improving services to the chronically ill and aged. The goals set by 
the participants, their recommendations on how these goals can be 
reached, and three of the addresses at the conference are summarized 
on the following pages. The full proceedings are being published by 
the Public Health Service. 


Achieving the Goals 

Tlio Federal role in achieving the goals of 
this conference is necessarily an auxiliary one, 
affording certain aids and opportunities that 
are valuable only to the extent that they ai-e 
used, creatively and imaginatively, by the States 
and communities. A review of current activi- 
ties of the Public Health Service and other units 


This summary is based on a paper presented by 
David E. Price, M.D., chief. Bureau of State Serv- 
ices, Public Health Service. 


of the Department of Health, Education, and 
Welfare as they relate to these goals may spark 
your thinking on ways you can use existing aids 
to greater advantage and suggest to you recom- 
mendations for additional activity which we 
could legitimately undertake. 

Goal 1. Several national studies, completed, 
in progress, or planned, should help to advance 
this goal. One of them, already published, is 
especially pertinent: Nursing Homes, Their 
Patients and Their Care. Einowing the 
characteristics of the people in these homes is an 
important first step toward determining the 
services and facilities they require. 
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Other studies now under way, such as the 
IT. S. ^rational Health Survey which began in 
July 1957, and the sample survey of Old Age 
and Survivors Insurance beneficiaries which 
will be conducted this year, can be expected to 
give us additional data that will be helpful. 

Goal 2. Perhaps the most notable contribu- 
tion the Federal Government has made in this 
area is the so-called standard-setting amend- 
ment to certain public assistance titles of the 
Social Security Act. Prior to this legislation, 
there was no way substandard homes could be 
forced to provide at least the essentials of decent 
living for older people. Now, all States have 
regulatory authority over most types of homes 
even thougli all States do not have it for all 
types of homes. Licensing authorities in both 
the State welfare departments and the State 
health departments have recognized that the 
most important contribution they can make to 
the improvement of services is not through the 
use of police power’, but through the assist- 
ance they can offer home operators. 

Goal 3. The Federal Government has been 
active in many facets of the Imotty financial 
problems involved in improving the services and 
facilities of nursing homes. 

The Hill-Burtou program provides a strong 
financial incentive to States and communities 
to create much needed facilities. Since 1955, 
about $21 million in matching funds have been 
provided annually for construction of facilities 
primarily serving patients with long-term ill- 
nesses. Four hundred projects, adding 3,900 
chronic disease beds, 4,500 nursing home beds, 
and other facilities, were aided by these special 
funds. 

Public assistance financing has also been 
liberalized. Legislation in 1956 not only in- 
creased the Federal share in assistance payments 
but also provided a separate formula and 
additional funds for medical care. 

Here again, however, there are wide varia- 
tions in the value an area receives for its F ederal 
aid dollar. For example, with the constantly 
increasing number of older people in the popu- 
lation, general hospitals, planned, staffed, and 
organized to provide costly care for patients 
whli acute illness, find that more and more of 
their beds are occupied by long-term patients. 


Conference Goals 

1. To determine the essential elements of 
service in the different classifications of homes. 

2. To delineate more clearly ways in ivhich 
accrediting, standard-setting, and regulatory 
agencies may assist in improving the quality 
of care in nursing homes and homes for the 
aged. 

3. To encourage a more realistic attitude in 
financing the cost of facilities and services 
provided by nursing homes and homes for die 
aged. 

4. To explore the need for and methods of 
providing public, professional, patient, and 
family education. 

5. To explore ways and means of providing 
consultative services and assistance to adminis- 
trators and staffs of nursing homes and homes 
for tlie aged. 

6. To set guidelines for future action. 


Many of these same patients could be cared for 
at far less cost in nursing homes where medical 
care is available. 

Similarly, public assistance payments for 
medical care are often much higher than they 
would need to be"if the community were willing 
to invest more in public health programs that 
prevent the development of chronic diseases, 
retard their progress, and minimize their effects. 
Multiple screening projects for the early detec- 
tion of chronic conditions would reduce the need 
for institutional care. Rehabilitation pi'Ograms, 
planned cooperatively by health and welfare 
agencies, hospitals, homes, and physicians, 
would help to reduce the time period when 
costly medical and nursing care is required. 

Goal 4. In the field of professional educa- 
tion, we can already count solid gains : the Pub- 
lic Health Service traineeship programs for 
nui'ses and public health personnel into whicli 
some $5 million is being invested this fiscal year 
and the authorization for a program ofgi'ants to 
States for extending the number of trahied pub- 
lic assistance personnel, to mention only two 
of the most recent ones. 
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Another educational approach is through 
publications. For example, there is now 
available an illustrated booklet showing in 
detail the exercises that will help stroke pa- 
tients. This will make it possible for the gen- 
eral practitioner, his patient, and the patient’s 
family to work out a regimen of exercises. The 
new diet booklets prepared for heart disease 
patients on sodium-restricted diets, sponsored 
by the Public Healtli Service and a number of 
voluntary and professional agencies, are de- 
signed for the same type of use. Other ex- 
amples ai-e the manuals How to be a Nui’sing 
Aide in a Nursing Home, produced coopera- 
tively with the American Nursing Home Asso- 
ciation, and The Older Person in the Home, 
and, of course, the periodical Aging which is 
issued by the Department’s Special Staff on 
Aging. 

Goal 5. The Public Health Service last year 
received from Congress an additional $3 mil- 
lion in general health gi'ants to assist States to 
develop progi'ams in chronic disease and other 
health areas not covered by the traditional type 
of public health activity. A gratifying num- 
ber of States elected to use their share of this 
fund to strengthen their consultative services to 
nursing homes. Altogether, 75 pei’cent of this 
fund has gone into chronic disease and health 
of the aging programs. 

Other units of the Department have also 
taken measures to strengthen their service com- 
ponent. The Bureau of Old-Age and Survi- 
vors Insurance, for example, has recently es- 
tablished a welfare branch to help its field staff 
give better service to OASI beneficiaries who 
consult them about nursing homes and other 
personal problems. Eecent public assistance 
legislation encourages welfare agencies to ex- 
tend their social services to older persons, a 
significant step because social problems are 
quite as important as medical problems. The 
well-balanced nursing home program makes 
provision for dealing with both. 

Goal 6. I hope this partial review of Fed- 
eral programs will prove of some value to you 
in achieving your final goal of setting guide- 
lines for future action. For any Federal effort 
to be meaningful, it must be backed by local 
action. Every type of Federal aid, to be of 
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real value, must evolve from firm roots in local 
soil; otherwise you may have paper progress, 
token action, but you will not really change the 
lives and outlook of the rapidly growing mil- 
lions of the very old. 

This First National Conference on Nm’sing 
Homes and Homes for the Aged will indeed be- 
come historic if it marks (he beginning of a 
concerted drive to give our chronically ill and 
aged the kind of care that each of us would 
hope to have when it comes our time to enter 
into that final stage of life. 

The Heart of the Matter 

In a certain nursing home lives a little old 
lady, aged 90 years, a former school teacher. 
She is happy, active, comfortable, busy with 
crossword puzzles, books, and newspapers. She 
takes a daily walk around the block with the aid 
of her aluminum walker and watches the world 
go by from her cheerful front-room window. 

A year ago, she was alone in the world, living 
in a house that had been her home for nearly 50 
years. IVhen a severe stroke crippled her, she 
was living in squalor, helpless in an unheated 
room. The postman missed her usual greeting 
one day, and getting no response to his knock, 
he summoned the police. After a few weeks in 
the hospital, she was removed to a nursing home. 

There, with skilled care under a physician’s 
supervision, she was restored to her present state 
of self-care, better health, comfort, and good 
spirits. Her pension and funds from the sale of 
her house assure her good care in the nursing 
home as long as she lives. Her remaining years 
will be far happier there than in any other 
setting. 

She (with some 300,000 others in nursing 
homes and homes for the aged) is the focal point 
of your deliberations. Never lose sight of her, 
or her counterpart in some home known to you. 

It is not easy to keep focused on the human 
factor, IVe deal with scores of impersonal 

This summary is based on remarks by Leroy E. 
Burney, M.D., Surgeon General of the Public Health 
Service. 
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factors. Physicians may tend to think of dis- 
eases and diagnoses, administrators of pro- 
grams and procedures, nurses of medications 
and supervisory pi’oblems, social ■workei’S of 
caseloads and therapeutic interviews. 

But if we thinlt exclusively of our own little 
specialties,' we do so at the peril of the people 
we serve. For although each of us makes a 
necessary contribution, no one has all the knowl- 
edge, the skills, and the resources to place and 
maintain this elderly, retired school teacher in 
her present happy state. 

For can we think exclusively of our particular 
zones of responsibility, whether it is national, 
State, or local. Wlrat is done or not done in each 
zone, in the national agency, the State, the com- 
munity, and the nursing home affects in some 
degi-ee all other zones. And this in turn affects 
for better or worse the people in nui’sing homes 
and homes for the aged. We who have any kind 
or degree of responsibility for the well-being of 
aged people cannot afford to let a colleague’s 
efforts go unmarked with respect, liis successes 
without rejoicing, nor his failures without 
prompt help. 

Kaleidoscope of Health Services 

There is no ideal pattern for nursing homes 
and homes for the aged in the kaleidoscope of 
health services for older people. The health 
services that older people require, like the bits 
of colored glass in a kaleidoscope, can be ar- 
ranged in an endless variety of harmonious, 
effective patterns to suit the circumstances of 
any individual, any family, any community, or 
any State. The nursing home is just one piece, 
and its place in the pattern depends on the avail- 
ability and quality of other health services for 
the aged. 

This is a vast kaleidoscope, and we must keep 
our eyes on single bits of this pattern which con- 
cern this conference. must seek a common 
vantage point from which we can describe the 
place of the homes and their quality in practical 
terms as realistic goals for every institution, 
community, State, and national organization. 

Facilities and services that permit better care 
of older people are at the center of the larger 


problems of aging. This lack keeps tens of 
thousands of older patients in general hospitals 
when they no longer need full hospital services. 
The lack of enough high-quality nursing liomes 
and homes for the aged, or their equivalent, 
places persistent, exorbitant demands upon 
many communities for additional general lios- 
pitai beds and drives up the costs of hospital 
care. The lack of high-quality institutions to 
serve the aging population thus denies good 
hospital cai’e to thousands. 

According to tlie first estimates of the 17. S. 
Fational Health Survey, about 1,800,000 men 
and women over 65 years are unable to carry on 
their normal family and vocational activities 
because of chronic conditions. I do not imply 
that all of these should be in mu'sing homes or 
homes for the aged. But among them are many 
whose families cannot afford skilled care at 
home, many wlio are eking out a lonely, mar- 
ginal existence, and many whose illness con- 
tributes to dependency because an employed 
member of the family must give up a job to care 
for an invalid. We have reason to be disturbed 
about the dollar price of our neglect of health 
services for the aged; it touches everyone’s 
pocketbook. 

Personal Concern 

More important, Ave care about people. The 
past 20 years have djmamically changed the 
whole f abi'ic of our society. Bub another sort of 
change, hard to define and springing in part 
from these dynamic processes, is becoming wide- 
spread. It might be called the depersonaliza- 
tion of society. Industrial automation and its 
counterparts in family life have removed large 
segments of the population from direct partici- 
pation in basic communal activities. Decisions 
affecting the entire population are made by a 
relatiA'ely fe'v people far from the local com- 
munity. As cities absorb neighboi’ing rural 
areas, distances from i-esidential areas to the 
center of community decision increase. The 
migration to the suburbs is depriving the cen- 
tral city of much of the personal concern of its 
leadership. Fot only in metropolitan areas but 
in the burgeoning smaller cities comimmi 
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functions tend to become concentrated in tlie 
hands of a few. 

This aspect of depersonalization should be a 


continuous warning light to the health and wel- 
fare professions. In making community de- 
cisions leaders in these fields should be severely 


Nursing Home 

FACTS 


TYPES OF HOMES 

Proprietca'y. Operated under private, commer- 
cial owirership. 

Public. Operated under State or local govern- 
mental auspices. 

Voluntary. Operated under private, nonprofit 
auspices, such as church and other groups. 
Shilled nursing. Provides as its primary func- 
tion sldlled nursing care, including procedures 
which require technical nursing skill beyond 
that of the ordinary untrained person. 

Personal care {with shilled nursing) . Provides 
some skilled nursing care, but only as an adjunct 
to its primary type of services. 

Perso-iial care. Provides such personal services 
as help in walking, getting in and out of bed, 
bathing, dressing, and feeding and supervision 
of self-administered medications. 

Shelter. Provides room, board, and minimum 
services of a domiciliary nature such as laundry, 
personal courtesies, and occasional help with 
tasks such as shopping and correspondence. 

THEIR NUMBERS 

There are an estimated 25,000 nursing homes 
and homes for the aged in the United States. 

They contain 450,000 beds, 180,000 in skilled 
nursing homes, and 80,000 in homes that provide 
some skilled care. 

Ninety-one percent of the nursing homes are 
privately owned; thi-ee percent are publicly 
owned. The publicly owned homes have 15 per- 
cent of the beds, an average of 69 each ; privately 
owned homes average 18 beds each. 


Nursing homes are licensed by every Stqte 
and Territory except Puerto Rico and the Vir- 
gin Islands; only Puerto Rico, the Virgin Is- 
lands, find South Carolina do not license homes 
for the aged. State agencies responsible for 


licensure programs are : 

Nursing 

Homes 
for the 

Type of agency 

homes 

aged 

State and Territorial health 

de- 


partments 

42 

34 

State welfare departments 

6 

14 

Other State agencies 

3 

2 

None 

2 

3 


— 



Total 

53 

53 


The demand for nursing homes is growing. 
At present 15 million Americans are more than 
65 years of age, and by 1975, there will be 19 
million. The control of infection, higher stand- 
ards of living, and improved medical and hos- 
pital care are contributing to the longevity and 
growth of the population of oldsters. 

THEIR RESIDENTS 

Nursing home residents have an average age 
of 80 years; two-thirds of them are more than 
75 years old. Two-thirds of them are women. 
Two-thirds have some circulatory disorder. 
Less than half can walk alone. About one-third 
are incontinent. More than half have periods 
when they are disoriented. 

Their care costs an average of $150 monthly. 
Public funds pay for the care of 50 percent of 
nursing home residents, and public assistance 
payments range from $55 to $155 per montli. 

These definitions and data were obtained from Public 
Health Jfonograph No. 40, Nursing Homes, Their 
Patients and Their Care, by Jerry Solon, Dean W. 
Roberts, Dean E. Krueger, and Anna Mae Baney, 1937. 
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self-critical lest we fall into the delusion that 
we are the community. 

A major contribution of this conference can 
be to lift the deadening hand of depersonaliza* 
tion from planning and programs for the aging 
throughout our country. In doing so we would 
release the most powerful force that mankind 
has developed, the force of human affection and 
personal concern. 

JTo do this, we need to touch base with the 
realities of the problems we hope to solve; to 
draw upon the experience of the frontline work- 
ers in our midst. 

t 

1 come back to the little old lady in the nurs- 
ing home. By keeping her in the center of our 
thiiilring, we find that the patient is often the 
fii'st obstacle. Don’t think she wears a halo. 
A person so resistant to change is not easy to 
help. 

Many older people seem to withdraw pro- 
gressively from the world around them. Their 
perception of themselves and others and their 
responses seem to grow less acute. When illness 
comes, the benefits of medical, psychological, 
and social treatment are more difficult to 
achieve. The family may also be an obstacle to 
better care and better health of an older person. 

The community, however, is the greatest ob- 
stacle to better care and better health of the 
aging in these homes. By its collective attitudes 
and its resistance to change, the community 
places these institutions in the same withdrawn 
situation that characterizes so many of their 
I’esidents. The community has allowed the re- 
markable scientific and technical advances of 
this century to bypass nursing homes and homes 
for the aged. 

Deeply rooted in the community conscious- 
ness is the age-old dread of institutions. In the 
19th century the hospital, as well as the nursing 
home, the county farm, or the old folks home, 
was a place for the sick poor to go to, and die. 
Advances in medicine, psychiatry, sociology, 
architecture, equipment, and personal services 
have revolutionized the community general 
hospital and made it a place where all classes go, 
and live. These advances are applicable to the 
nursing home and the home for aged, as many 
existing institutions have demonstrated. 


Our main task is to find ways that will make 
ail nursing homes and homes for the aged places 
for all classes to go and live. 

State and Local Progress 

Despite overwhelming handicaps, the State 
and local official agencies that license nursing 
homes and homes for the aged are making great 
progi-ess. But there is much more progress to 
be made. Moreover the official agencies alone 
cannot improve the operation and the quality of 
patient care in these institutions. 

Prunary responsibility for the licensure of 
nursing homes and homes for the aged rests with 
the State health department in most States. 
Moreover the health departments are usually 
consulted in the States where some other depart- 
ment handles licensure. Witliin the State 
health departments, however, administrative 
patterns for licensure vary. But the majority 
of the departments have tlie same overall i>ro- 
gram director for both licensure and Hill-Bur- 
ton programs. Usually the licensure unit itself 
is a small section within a division of the 
health department. It calls on other parts of 
the State health department for such services 
as public health nursing, nutrition, environ- 
mental health and safety, and chronic disease. 

Tlie licensure of liospitals and the licensure 
of nursing homes and homes for the aged are 
handled by sepai-ate units in most States, al- 
though an increashig number of States are com- 
bining their functions in one division. 

State agencies are delegating more and more 
functions to local agencies wlien the local unit 
can liandle them. States witli strong local 
health departmeiits find that decentralization is 
effective and that activities relating to the homes 
can he integrated into regular public health 
programs. 

Other States hold that decentralization to the 
regional level is best, and some carry on all 
activities from the State level. Others are still 


T/iis summary is based on a paper presented by 
Bruce Underwood, M.D., consultant in nursing 
homes. Chronic Disease Program, Public Health 
Service. 
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osperimenting and ti’ying out various plans. 
Some understaffed local health departments do 
not have time to give to programs for the homes. 
Hovrever, it is my impression that whenever 
local health departments have a maior role in 
these programs, progress is greater. The pic- 
ture is similar hi the States where welfare 
departments have the licensure function. 

There is wide variation in the types of per- 
soimel who actually do the inspections and con- 
sultations and cari-y on the programs. The 
backgromid of these people may be primarily 
environmental health, architecture, engineering, 
medicine, nursing, or a combination thereof. 
Few State licensure agencies have adequate 
staffs. Consultation services available from 
or through the agencies are usually meager. 

Inspection procedures also vai-y. In one 
State, Y to 9 inspectors from separate agencies 
must visit the nursing home before a license is 
issued. In most, one person inspects for the 
official licensure agency and another for the 
official fire safety agency. The inspecting agen- 
cies usually work well together and with inter- 
ested voluntary and professional groups, but in 
a few States there is little cooperation. 

Educational Approach 

Perhaps the most important ti’end among the 
official agencies is the use of the educational 
approach ratlier than the big stick of law en- 
forcement. In one comity with long experience 
in licensing, the official inspectors or consultants 
have good relationships with the homes. Per- 
sons who want to open homes are helped if they 
can meet the standards, discouraged if they 
cannot. Homes are approached with these ques- 
tions; How can we help you? What can we do 
for you? IVliat ai’B your problems? How can 
they be met? 

This county once had a number of homes that 
didn’t comply with the standards. At infoi-mal 
hearings with the administrators of these 
homes, laws and standards were not emphasized. 
Ratlier patients’ needs were stressed, a list of 
necessary items were agreed upon, and a time- 
table and priorities were established for the 
most urgent needs. In this way, the homes, 
agencies, professions, voluntary agencies, and 
the nui-sing home administrators came to under- 


stand, support, and cooperate with each other. 
Together they received the all-important back- 
ing of public opinion and public understanding 
as well as the support of appropriation 
agencies. 

This educational approach is being used in- 
creasingly all over the Hation. IVliere it pre- 
vails, the State nursing home associations 
usually want higher standards, stricter enforce- 
ment, and more consultative assistance than 
the official agency can give. In some areas co- 
operation is so close that official personnel are 
difficult to distinguish from those of the volun- 
tary agency. Statewide and regional seminars 
and institutes are jointly plamied and con- 
ducted. 

Signs of fhe Future 

Nursing home laws and regulations are being 
revised and standards are being raised all 
over the Nation. The Public Health Service 
is assisting official agencies by providing con- 
sultation of various kinds and making available 
instructive handbooks. V arious laws and regu- 
lations on nursing homes and homes for the 
aged are being compiled. Also under way is 
the development of definitions and principles 
for the States to use as a guide for their nursing 
home laws and regulations. 

Some new, exciting developments are indica- 
tions of the future. In Peoria, III., under a 
project of the Illinois Public Aid Commission, 
workers have been trained and are visiting nurs- 
ing homes to teach aides physical and occupa- 
tional therapy and rehabilitation techniques. 

The outlook of the staff in the homes is chang- 
ing. One of the attendants in one of these 
nursmg homes was asked, “Wliat do you think 
of this program ? ” She answered, “It makes me 
feel good down in my heart.” The adminis- 
trator of that home said, “Our home will never 
be the same. People are being rehabilitated 
and returned to self-help at home or in a foster 
home at the rate of five or six a month.” 

Efforts are being made in at least one State 
to set up accreditation programs for nursing 
homes in addition to licensure. Others are 
studying operating costs and persoimel time. 
Some States are expernnenting with increased 
payments to nursing homes to employ physical 
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self-critical lest -we fall into the delusion that 
■wc ave the eoiwnunitj. 

A jaajor contribution of this conference can 
be to lift the deadening hand of depersonaliza- 
tion frojn planning and programs for the aging 
throughout our countrj. In doing so we would 
release the most powerful force that juaitkind 
has cl6%'eloped, the force of human affeotion and 
personal concern, 

/To do this, we need to touch base with the 
realities of the pinblems we hope to solve; to 
draw upon the experience of the hvntline work- 
ers in our midst. 

I come back to the little old lady in the nurs- 
ing home. By keeping her in the center of our 
, thinking, we iind that the patient is often the 
first obstacle. Don’t think she wears a halo. 
A person so resistant to change is not easy to 
help. 

Many older people seem to withdraw pro- 
gressively from the world around them. Their 
perception of themselves and others and their 
responses seem to grow less acute. When illness 
comes, the benefits of medical, psychological, 
and social treatment are jnoin difficult to 
achieve. The family may also be an obstacle to 
better care and better health of an older person. 

Tlie community, however, is the greatest ob- 
stacle to better care and better health of the 
aging in these homes. By its collective attitudes 
and its resistance to change, the community 
places these institutions in the same wi^;hd^'swn 
situation that cliaracterizes so many of their 
residents. The community has allowed the re- 
mai'kable scientific and technical advances of 
this century to bypass nursing homes and homes 
for the aged. 

Deeply rooted in the community conscious- 
ness is the age-old dread of institutions. In the 
I9tli century tlse hospital, as well as the nursing 
home, the county farm, or the old folks home, 
was a place for the sick poor to go to, and die. 
Advances in medicine, psychiatry, sociology, 
ardutecturfe, equipment, and personal services 
have revolutionized tlie community general 
hospital and made it a place where all classes go, 
and live. These advances are applicable to the 
nursing home and the home for aged, as many 
existing mstitutious have demonstrated. 


Our main task is to find ways that will make 
all nursing homes and homes for the aged places 
for all classes to go and live. 


Stale and Local Progress 

Despite overwlielming handicaps, the State 
and local official agencies that license nursing 
homes and homes for the aged are making great 
progress. But there is much more progress to 
be made. Moreover the official agencies alone 
cannot improve the operation and the quality of 
patient care in these institutions. 

Primary responsibility for the licensure of 
nUi'singhomes and homes for the aged rests with 
the State liealtli department hi most States. 
Moreover the healtji departments are usually 
consulted in the States where some other depart- 
ment handles licensure. Within the Stale 
healtli departments, how'ever, administrative 
patterns for licensure vary. But the majority 
of the departments have the same overall pro- 
gram director for both licensure and Hill-Bur- 
ton programs. Usually the licensure unit itself 
is a small section, within a division of the 
health department. It calls on other parts of 
the State health department for such services 
as public health nursing, nutrition, ejiviroa* 
mental health and saiety, and chronic disease. 

The licensure of liospitals and the licensure 
of nursing homes and homes for the aged are 
handled by separate units in most States, al- 
though an incx'easing number of States are com- 
bining their functions in one division. 

State agencies are delegating more and more 
functions to local agencies when the loc.!! unit 
can handle tirem. States with strong local 
health departments find that decentralizatvon is 
effective and that activities relating to the homes 
can be integrated into regular public health 
progi'ams. 

Other States hold that decentralization to the 
regional level is best, and some cai-rj on .all 
activities from the St.ate level. Otheis .are still 


Tkis summary is based on a paper presemed by 
Bmcc Underwood, U.D., consultant in nursing 
homes. Chronic Disease Program, Public Health 
Service. 
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Iflaiis should iuclude iirvaugemeuts 
for ready transfer of patients into 
the liospital and back again as their 
needs dictate, with full exchange 
of medical and related information. 
Arrangements may also be made for 
bringing the benefit of the hospital’s 
resources to the patient while he is 
in the home, through use of the hos- 
pital's laboratory, radiological, . and 
other direct services, and through 
consultative services to the patients 
and the staff by the medical, dental, 
nursing, dietary, physical therapy, 
social, and other staffs of the 
hospital. 

7. There is a trend toward estab- 
lishment of nursing homes under the 
jurisdiction of hospitals. This is one 
among many other arrangements for 
achieving closer relationships be- 
tween nursing homes and hospitals. 
This trend should he encouraged, 
particularly for the benefit of certain 
types of patients for whom close 
and continuing medical supervision 
is most essential. 

S. Older people who are ill have 
changing needs, ranging from full 
hospital care to assistance in per- 
sonal care. For those who are not 
in need of hospital services, the re- 
maining range of services may be 
provided within a single facility or 
in several different types of facili- 
ties. It is the community’s responsi- 
bility to assure the availability of 


tliese services and to make possible 
the ready movement of patients 
among facilities according to their 
needs. 

9. Voluntary classification and ac- 
creditation of nursing homes and 
homes for the aged have the poten- 
tial for upgrading standards of care 
beyond minimum acceptable require- 
ments of licensing programs. It is 
Important that appropriate mecha- 
nisms for such an accrediting and 
classification process be developed, 

10. The beginning efforts toward 
correcting the lack of training of 
health personnel in the problems of 
care of chronically ill and aged per- 
sons are commended. Extension of 
undergraduate and graduate educa- 
tion programs in this direction is 
Strongly urged for all professions 
contributing to care. Nursing homes 
and homes for the aged should be 
utilized in such educational pro- 
grams as appropriate clinical teach- 
ing facilities. 

11. There is a great need for re- 
search and investigation into the 
many complex problems associated 
with nursing Iiomes and homes for 
the aged. Emphasis should be given 
to expanded programs of study and 
experimentation directed toward im- 
provement of administration, to pro- 
vision of health, social, and related 
services, and to financing of these 
services and facilities. 


Selected Professional Services 


1. In order to insure proper 
placement of the nursing home 
l)atient in the facility best suited to 
his needs, it is recommended that a 
system of classifying patients be 
developed which considers diagnosis, 
type and degree of disability, po- 
tentialities for rehabilitation, and 
medical, nursing as well as other 
professional service requirements. 
-V beginning has been made in several 
localities toward developing such a 
classification, but it is felt that fur- 
ther research is required to refine, 
improve, and test such a classifica- 
tion system. 

2. Every home should have some 
organized plan for medical super- 
vision ill keeping with its size and 
needs. It is recommended that 


every nursing home operator select 
at least one physician to act as 
principal medical adviser to advise 
on medical administrative problems, 
review the home’s plan for medical 
care, and handle emergencies if the 
patient’s personal physician is not 
available. 

3. The adequacy and effectiveness 
of medical supervision depend in 
part upon the relationship that ex- 
ists between the home operator and 
the local physicians. Recognizing 
the need for continued improvement 
of this relationship, it is recom- 
mended that the xlmerican Jledical 
Association Committee on Aging 
continue its efforts to bring about 
the formation of State and local 
coiiiiiiitteos on aging to advise ad- 


ministrators of nursing homes and 
homes for the aged concerning their 
programing of medical care. 

4. For maximum benefit to pa- 
tients in nursing homes and homes 
for the aged, it is recommended 
that ; 

• Each patient have his own per- 
sonal physician and he under con- 
tinuous medical supervision. 

• Every patient have a medical 
and social evaluation prior to or at 
the time of admission to establish a 
specific plan for care and that this 
evaluation be made a part of the 
patient’s record in the home. 

» Every home have an organized 
plan for the medical care of its 
patients. 

• The frequency of physician vis- 
its rests with the personal physician 
and should be based on tbe needs of 
the particular patient. 

5. It is recommended that general 
hospitals and nursing homes coop- 
erate in the development of inte- 
grated programs for care of long- 
term patients. 

6. It is recommended that there 
be further exploration of the devel- 
opment of nursing home facilities as 
integral units of general hospitals. 

7. Colleges of nursing should be 
encouraged to develop regional con- 
ferences on nursing administration 
in nursing homes and homes for the 
aged in the various States in cooper- 
ation with nursing home associations 
and State health and welfare depart- 
ments similar to the pilot project 
conducted in Pennsylvania, Decem- 
ber 0-13, 1957. 

S. Nursing services in skilled nurs- 
ing homes should be under the super- 
vision of a registered professional 
nurse. 

9. Personal care home groups 
should, as a minimum requirement, 
have their nursing care supervised 
by a trained, licensed practical 
nurse. 

10. It is recommended that cur- 
riculums in nursing education be 
enriched to include clinical practice 
in chronic illness and administra- 
tive practice in chronic illne.S3 
facilities. 

11. Since personnel policies have 
a direct effect on recruitment and 
retention of qualified personnel, it 
is recommended that clear, written 
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tlieraiiists and occupational therapists to re- 
turn people to self-help whenever possible. 
They are finding this program to be more eco- 
nomical in the long run, to say nothing of the 
humane factors involved. There are many 
other new developments and activities taking 
place in our Nation. 

The philosophy behmd these omens of the 


future has been exijressed by Dr. Albert L. 
Chainnan, Division of Special Health Services, 
Public Plealth Service, in these words, “The 
hallmark of civilization is a voluntar}^ commit- 
ment of time and money to make sure diat old- 
sters, youngsters, and the mfirm are not denied 
whatever benefits and privileges a humane 
society can endow them with.” 


Conference Recommendations 


General Policy Questions 

1. Nursing homes aud homes for 
the aged are and should continue 
to be admlninstered under public, 
v'oluntary, and proprietary auy)ices. 
All have a part to play in providing 
facilities of good quality. In any 
particular instance, the most desir- 
able sponsor of a facility from the 
community’s point of view is that 
one which will provide the best 
quality of care economically. 

2. To clarify the functions of 
nursing homes and homes for the 
aged, the following fourfold classi- 
fication of services is recommended. 
Each successive category encom- 
passes the preceding category and 
goes beyond to the extent indicated. 
Homes, whatever their names and 
auspices, may be cbaraeterized ac- 
cording to the level of services pro- 
vided in these terms of classifica- 
tion. 

Services 

The descriptions only convey the 
essential differences among the cat- 
egories. This should not detract 
from the necessary focus in each of 
the categories on the social, emo- 
tional, and spiritual needs of the 
residents as part of providing op- 
portunity for a satisfactory total 
pattern of living. 

Resideniial services. Encom- 
passes housing, food sevices, and 
Umited services of a domiciliary na- 
ture such as laundry, personal cour- 
tesies, occasional help with cor- 
respondence or shopping, and an 
occasional helping hand short of 


routine provisions of “personal 
care.” 

Personal core. Includes such per- 
sona! services as help in walking 
and getting in and out of bed, assist- 
ance with general bathing, help 
with dressing or feeding, prepara- 
tion of special diet, supervision over 
medications which can be self-ad- 
ministered, and other types of per- 
sonal assistance of this order. 

Rurshiff care. Includes services 
in caring for the sick which require 
technical nursing skills. 

Comprehensive services. Extends 
the types of care outlined above to 
emphasize, in addition, social and 
group-work services, auxiliary medi- 
cal services aud rehabilitation (in- 
cluding psychiatry, physical medi- 
cine, and occupational therapy!. 
This multiplicity Of services provides 
full opportunity for a rich, well- 
rounded living experience in its 
social aud psychological aspects as 
well as medical and nursing aspects 
short of hospital care. 

Facilities 

Corresponding to this classifica- 
tion of services, the following terms 
are recommended as designations 
for understanding the type of home, 
whatever its given name. These 
types are the residential facility, 
personal care facility, nursing care 
facility, and the comprehensive serv- 
ices facility. 

It should be recognized that any 
type of facility need not confine its 
services to its residents. It may 
also be open to persons living out- 


side the facility who come in for a 
portion of the day to use its services. 

3. Comprehensive planning at the 
local level should be done in develop- 
ing new facilities, utilizing existing 
planning agencies where such exist, 
or creating a medium for this pur- 
pose. Community planning for new 
facilities should take into considera- 
tion the availability of services to 
assist in care of patients in their 
own homes. 

4. For those persons who can and 
wish to be cared for in their own 
or family homes, this “natural” 
home usually provides the most de- 
sirable environment. To help main- 
tain this environment, the eommim- 
ity should make available enabling 
resources such as visiting nurse serv- 
ices, homemaker services, day cen- 
ters, foster homes, meal-delivery 
services (“meals-on-wheels”), and so 
forth. For those persons in this 
category who are in financial need, 
the community should provide ade- 
quate financial assistance. 

5. Government, through its public 
welfare programs, is In a position 
to influence the quality of nursing 
home care. By its frequently in- 
adequate payments for public assist- 
ance recipients in nursing homes, 
government denies to many patients 
adequate care while it perpetuates 
the operation ot homes at a sub- 
standard level. Government should 
provide payments for public assist- 
ance recipients in nursing homes in 
amounts sufficient to assure provi- 
sion of adequate care. 

8. The development of planned 
cooperative arrangements between 
hosi)itals and homes for the aged 
and nursing homes should be widely 
and energetically promoted. Such 
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cost aud cultural demands of tlie 
patients and residents in the homes. 

2. The food service in nursing 
homes and homes for the aged 
should meet the nutritional needs of 
the iJatieuts and residents through 
foods. Nutrient concentrates should 
be given only on the prescription of 
a physician. 

3. Any processed foods served in 
nursing homes and homes for the 
aged should be processed by safe 
and approved methods. 

4. The licensing agency should 
provide ways and means of making 
it possible for nursing home ad- 
ministrators to put into practice a 
food service which will meet the 
Recommended Dietary Allowances, 
This will involve information on 
selection and use of binds and 
amounts of foods at varying cost 
levels and use of qualified personnel 
and/or authoritative materials. 
Some sources of personnel and ma- 
terials are official and nonofflcial 
health and welfare agencies at na- 
tional, State, and local levels; col- 
leges and universities with home 
economics departments ; hospital 
dietitians and dietetic associations; 
and Federal, State, and local de- 
partments of agriculture and exten- 
sion services. 

5. At least 3 meals per day should 
be provided with not more than a 
14-hour span between a substantial 
evening meal and breakfast. 

0. Food should be prepared in 
ways that conserve the nutritive 
value, and it should be suitably 
cooked for the digestive capacity of 
the groups served. The food should 
be served in a manner that will be 
acceptable to the patients and resi- 
dents. 

7. Table service for the individual 
or group should be available to all 
those who can and will eat at a 
table. Table service should be pro- 
vided in a manner that will best 
serve the interests of the patients. 

8. Because of the therapeutic 
value of getting the patient up for 
meals wherever possible this prac- 
tice should be followed, whether or 
not it would affect the classification 
of the patient or the rate charged. 

9. The entire licensing staff of the 
regulatory agency should be famil- 
iar with the criteria for evaluating 


the food service and the specilic 
assistance for food service which 
may be provided to_ the operator of 
the home. 

10. The licensing agency should 
assume responsibility for education 
aud training in all phases of food 
service for all personnel in nursing 
homes and homes for the aged. 
Such education and training should 
include individual and group con- 
ferences, on-the-job training, and 
formal training. Qualified person- 
nel from the following sources could 
be used : health and welfare agen- 
cies, home economics departments of 
colleges and universities, hospital 
dietary departments, and depart- 
ments of vocational education. 
New aud prospective employees in 
nursing homes and homes for the 
aged should be included in such 
programs. 

11. Formal training of profes- 
sional workers concerned with care 


1. It is recommended that as a 
basis for sound medical, social, and 
personal planning for the older in- 
dividual, there be the recognition 
that he be enabled through coordi- 
nated community efforts and serv- 
ices to remain in his own liome as 
long as this is consistent with his 
healtii and welfare. 

2. It is recommended that ways 
be developed to provide information 
about services and resources to guide 
the aged and their families to the 
appropriate service or resource 
which may best meet their needs. 
These informational resources could 
be central referral services, bro- 
chures, booklets, and/or other media. 

3. It is recommended that in the 
interest of mobilizing and making 
available all community resources 
for the evaluation of the older indi- 
vidual and his needs, emphasis 
should be placed on the importance 
of the development and coordination 
of consultative services at Federal, 
State, regional, or local levels. 

4. It is recommended that the 
team approach be used in evaluating 
tbe individual’s health, social, and 
other related needs, including the in- 
volvement of the older individual 


of patients and residents of nui-sing 
homes and homes for the aged 
should emphasize geriatrics and es- 
pecially geriatric nutrition. Fur- 
thermore, this recommendation 
should be relayed to the appropri- 
ate organizations and groups re- 
sponsible for its implementation. 

12. Regulations should require 
that there be made available for re- 
view the menus as served, a record 
of kinds and amounts of food used 
for a given period of time, and the 
number of people served during this 
period. 

13. A national project should be 
conducted to develop a cost account- 
ing system specifically for nursing 
homes and homes for the aged. 

14. Further studies of the nutri- 
tional requirements of the aged 
person in nursing homes and homes 
for the aged should be encouraged ; 
this recommendation should be re- 
ferred to properly equipped research 
laboratories. 


and his family in order to do the 
best possible planning to meet his 
needs and those of his family. 

5. It is recommended that in all 
applications for institutional place- 
ment, the total assessment of the 
older person's needs and the re- 
sources available to meet those 
needs, be required prior to actual 
placement in any institutional set- 
ting. 

G. We recommend acceptance of 
the basic premise that persons living 
in institutions have a i-igUt to live 
as fully as possible within the limits 
of their abilities and within the 
limits imposed by the group setting. 
To achieve this end, fuU utilization 
of all social and related services of 
the community is essential. 

7. We recommend continuous con- 
sultation on social and related serv- 
ices by both regulatory and other 
public and voluntary agencies to all 
institutional facilities for older 
people. 

S. We recommend that profes- 
sional schools include in their eui’- 
riculnms content material emphasiz- 
ing the social and emotional needs of 
older people. Professional schools, 
colleges, universitiQ.s, and other com- 
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personnel policies be developed by 
nursing homes and homes for the 
aged, including job descriptions, 
plans for orientation of new staff 
and provision for inservice educa- 
tion. It is suggested that the Amer- 
ican Kursing Home Association give 
consideration to the development of 
suggested personnel policies for 
nursing homes. 

12. It is recommended that ap- 
propriate groups undertake research 
projects in nursing homes and 
homes for the aged to develop cri- 
teria for classifying patients ac- 
cording to nursing needs, the levels 
of nursing personnel required to 
meet these needs, and the educa- 
tional programs desirable for each 
type of personnel needed to provide 
these services, 

13. State licensing agencies 
should include professional health 
consultation services for nursing 
homes and homes for the aged. 

14. It is recommended that a 
study be made to determine the re- 
quirements of nursing homes and 
homes for the aged with relation to 
supply, availability, storage, dis- 
pensing, and supervision of admin- 
istration of medications. This study 
should consider providing medica- 
tions for acute, chronic, and main- 
tenance needs with due regard for 
all legal and medical requirements. 

15. Medication and its adminis- 
tration should be based on the plan 
of medical care for the patient and 
the level of nursing services avail- 
able. 

16. Comprehensive dental care 
has not been readily available to 
many residents of nui-sing homes, 
especially to those in smaller insti- 
tutions. In most instances, dental 
treatment has been limited to emer- 
gency care for the relief of pain. 

Therefore, to stimulate interest in 
oral health and to improve the qual- 
ity and quantity of dental care in 
nursing homes, the following ac- 
tions are recommended: 

• Dental evaluation of patient on 
admission to be included in the pa- 
tient record. 

• A principal dentist and/or an 
advisory committee to nursing 
homes and homes for tlie aged should 
be appointed from the appropriate 
dental society. 


• The dental staff of the commu- 
nity hospital or hospitals should or- 
ganize a liaison committee %vith the 
administrators of nursing homes 
and homes for the aged for dental 
consultations and service. 

• The dental division of the pub- 
lic health agencies should establish 
a consultant service to nursing 
homes and homes for the aged, 

• The curriculum iu dental 
schools should include instruction 
in problems of caring for the chron- 
ically ill and the aging. 

• Research should be conducted 
to establish dental needs, necessary 
portable equipment, and appropri- 
ate treatment procedures. 

• There should be representation 
of tbe dental profession on planning 
committees for nursing homes and 
homes for the aged, 

17. It is recommended that re- 
fresher courses and inservice train- 
ing on dietary service be provided 
to personnel responsible for inspec- 
tion of nursing homes and homes 
for the aged. 

IS. It is recommended that to 
meet more adequately the individ- 
ual needs of patients in nursing 
homes and homes for the aged, es- 
tablished community agencies 
jointly undertake a plan whereby 
specialized professional services in 
the community are made available 
to patients in these facilities. Such 
services might be made available by 
voluntary or public agencies or 
both. Services should include oc- 


These services should be provided 
by skilled professional personnel. 

20. Public assistance agencies 
with support and cooperation of 
professional and other interested 
groups should make tbe utmost 
effort, as part of their responsi- 
bility for providing care for in- 
digent persons, to obtain public 
funds adequate to provide tbe 
recommended services. 

These services should be furn- 
ished to all patients on the basis of 
their needs, without regard to the 
source of financial support or the 
type of ownership of the institu- 
tion. 

21. One objective of the nursing 
home is to promote optimal jjhysical 
and emotional health and to restore 
and return to his community every 
individual who has a potential for 
such restoration. Therefore, it is 
recommended that : 

• Efforts be made to develop 
within the nursing staff techniques 
and skills in counseling and in 
restorative services and to utilize 
these so that the patient will not 
remain bedridden unnecessarily. 

• Nursing homes adopt a program 
of restorative care that can be ac- 
complished through a combination 
of direct services by the staff or by 
personnel services provided by other 
community agencies and consulta- 
tion services. Personnel used for 
such services should be Individuals 
with recognized professional quali- 
fications who function under specific 
medical directions. 

» The therapist should he a 


cupational, recreational, and physi- 
cal therapy, and social, nutritional, 
X-ray, laboratory, pharmaceutical, 
and dental services. Si)ecific pat- 
terns for providing these services 
will depend on the local situation. 

19. It is recommended that cen- 
tral referral and counseling serv- 
ices for the chronically ill and the 
aged he developed on a community 
or regional basis with provision for 
outposts in surrounding local areas. 


graduate of a school approved by 
the American Medical Association’s 
Council of Medical Education and 
Hospitals, and State licensed or 
registered, if required by the State. 

• Those patients with severe disa- 
bility and rehabilitation potential 
beyond the capacity ot the nursing 
home should, when possible, be re- 
ferred to a rehabilitation facility. 


Nutrition and Food Service- 


1. The nutritional needs of persons 

. nursing homes and homes for the 
;ed should be met in accordance 
ith the National Research Coun- 
i'«! mivront Recommended Dietary 


Allowances adjusted for the popula- 
tion concerned. 

It is recognized that tliese aliovv- 
ances may be met by many food 
combinations designed to meet the 
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grams of self-inspection of members', 
facilities, aud 

Whereas in facilities where un- 
satisfactory eonditions are found to 
exist the several State associations 
do take appropriate action to have 
such conditions corrected and when 
this fails deny or revoke association 
membersliip, and 

Whereas this program of seif-in- 
spection is most beneficial to the wel- 
fare of the patients as well as the 
financial success of the Individual 
nursing home, 

Therefore, State nursing home 
associations are commended for 
their programs of seif -inspection and 
are urged to continue and strengthen 
their procedures for corrective ac- 
tion in tlie case of members who 
continue to willfully and flagrantly 
fail to carry out the objectives of 
good nursing care of the nursing 
home association. 

9. Whereas it is the total care 
given to the nursing home patients 
which is of paramount importance 
to the nui’sing home operator, the 
general public, and the State and 
local agencies responsible for the in- 
spection and licensure of nursing 
homes and nursing home operators, 
and 

Whereas the development of a mu- 
tual understanding between the of- 
ficial agencies and the members of 
the nursing home industry for the 
ultimate attainment of an accept- 
able level of care in nursing homes 
and a better understanding of the 
problems involved in this rapidly 
increasing community responsibility, 
and 

Whereas this goal would be at- 
tained more readily if the staff mem- 
bers and tbe directors of the official 
agencies responsible for the inspec- 
tion and licensure of nursing homes 
were given an opportunity to ap- 
proach tlieir problems on a more def- 
inite and uniform basis, a better re- 
lationship could be established with 
the operators and agencies responsi- 
ble for providing patient care, 
Therefore, it is recommended that 
the Public Health Service under- 
take to establish regional meetings 
to train such public agency person- 
nel, and to secure some financial aid 
for personnel selected to attend such 
training meetings. 


10. Wliereas nursing homes and 
homes for the aged liave a real and 
vital concern with the process of 
aging, and 

Whereas there is proposed a White 
House conference on aging. 

Therefore, it is recommended to 
the U. S. Department of Health, Ed- 
ucation, and Welfare, and to such 
other agencies as may participate in 
structuring a White House confer- 
ence on aging, that the assistance 
of representatives of nursing homes 
and homes for the aged be actively 
sought in developing plans for the 
conference. 

11. Whereas the thermal, acousti- 
cal, and illumination characteristics 
of environment have a direct bear- 
ing on the health and safety of the 
aged in both private and institu- 
tional liomes, and 

Whereas there exists today no rec- 
ognized qualitative or quantitative 
criteria for tlie design of the opti- 


1. This conference should endorse 
the action of the Association of 
State and Territorial Health Offi- 
cers, November 2-8, 1957, which has 
formally requested the Public 
Health Service to collaborate with 
other groups having interest in the 
field of medical care facilities to es- 
tablish classifications and defini- 
tions of such facilities. 

2. The Public Health Service 
should be asked to develop a model 
law, rules, and regulations for nurs- 
ing homes and homes for the aged. 

3. The model law, rules, and reg- 
ulations should provide that : 

• each patient have his personal 
physician, a physician be available 
at all times for emergencies, and 
medical advice be available to the 
administrator ; 

• physical examinations be re- 
quired within dS hours of admission 
date and periodic examinations be 
made thereafter; 

• the regulatory agency will spec- 
ify the required records on a cur- 
rent basis, including identifying 
and socioeconomic information, rec- 
ords of physical examinations, and 
other continuing medical records. 

4. The model licensure law 


mum euviroument for the aged, in 
terms of thermal, acoustical, and 
illumination factors. 

Therefore, it is recommended that 
the Public Health Service foster the 
development of study and research 
programs leading to a better under- 
standing of these important environ- 
mental factors and to the develoi)- 
meat of criteria which may serve 
as a basis for sound environmental 
design. 

12. Whereas the proper care of the 
aged is a major and growing prob- 
lem facing the United States today, 

Therefore, it is recommended that 
the American Medical Association, 
American Hospital Association, 
American Nurses’ Association, Amer- 
ican Dietetic Association, American 
Nursing Home Association, and 
other groups interested in the total 
problem coordinate their efforts in 
order to bring about maximum bene- 
fits to our aging population. 


should include provision for an ad- 
visory committee to the regulatory 
agency composed of representative 
professional and interested groups, 
official and voluntary in the State 
concerned. 

5. In drafting the model law, at- 
tention should be given to the hu- 
man factors, for example, personal 
interest, dignity, and privacy in pa- 
tient care. 

6. The law, rules, and regula- 
tions should include initial and con- 
tinuing evaluation of physical, men- 
tal, financial, educational, "and 
moral qualifications of applicants 
for licensure to operate or manage 
nursing homes and homes for the 
aged. 

7. It is recommended that .in 
nm-sing homes sufficient personnel 
be on duty and awake at all times. 

S. It is recommended that the 
Public Health Service undertake a 
study of the requirements for the 
staffing of nursing homes and homes 
for the aged. 

9. It is recommended that tlie 
agency best qualified to provide the 
following functions 'should be the 
responsible regulatory agency; set 
standards for safety, environmental 
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munUy agencies should be encour- 
aged to offer institutes and other 
inservice training programs with 
similar content for institutional per- 
sonnel and others working with 
older people. 

9. We recommend that in every 
community there be a responsible 
group, such as the regulatory agency, 
council of social agencies, or other 
special group whose function it is 
to evaluate and interpret to the pub- 
lic the human values as well as the 
costs of social and related services. 
Evaluation and interpretation are 

Environmenfat Hea{th ar 


necessary if sufficient funds are to 
be secured and the best possible 
utilization of these funds is to be 
assured. 

10, We recommend that studies be 
made by tpialifted individuals or 
agencies (voluntary or public) to 
develop minimum standards for the 
amount and types of social and re- 
lated services required by the older 
person in a crisis and for his long- 
term requirements. These standards 
should be related to the size and 
type of community in which the 
older person lives. 

i Safety— 


tiou of some of these comple.v and 
difficult problems, and 

Whereas this kind of transmis- ' 
Sion of information and develop- 
ment of understanding is most 
urgently needed at local levels 
wiiere the facilities are being 
operated and where the laws are be- 
ing applied, 

Therefore, it is recommended that 
the Public Health Service continue 
and extend the sponsoring and de- 
velopment of regional conferences at 
the local level throughout the coun- 
try, to which are iarited personnel 
representing local groups similar to 
those participating in this confer- 
ence and indadiug agencies and 


1. Whereas it is the consensus 
that fire protection in nursing 
homes for the aged is of paramount 
importance. 

Therefore, it is recommended that 
the States adopt, as minimum re- 
quirements for life safety in these 
establishments, the current Na- 
tional Eire Protection Association 
Standards pertaining to nursing, 
convalescent, and old age homes, 
and that each State establish a 
deadline date for the adoption of 
these standards, 

2. Whereas the Importance and 
tl!e use of automatic fire .sprinkler 
systems in all nursing and rest 
homes and other structures housing 
the aged and inflrm is recognized, 
and 

Whereas it is especially import- 
ant that such installations be made 
in rural locations not served by wa- 
ter mains, and 

Whereas it is recognized that the 
installation of sprinkler systems 


a compilation of all Slate and local 
laws, rules, regulations, and meth- 
ods of enforcement in regard to 
nursing homes, and 

Whereas such information would 
be of great value as a basis for dis- 
cussions of standards and for as- 
sisting State and local groups in the 
development of standards, 

Therefore, It Is recommended 
that the work of the Public Health 
Service now being carried out in 
the compilation of such data be con- 
tinued and 6.vtended to include laws 
detailing fire prevention and con- 
trol, and that such a compilation be 
published and made available to in- 
terested groups. 

4. Whereas innumerable active 
and prospective nursing home oi>- 
erators are acquiring or attempting 
to modify unsuitable facilities, 

Therefore, it is recommended 
that all available means of public- 
ity be utilized by all interested per- 
sons or organizations to acquaint 


organizations having an interest in 
the regulation of or services to 
nursing homes, as well as those 
agencies and organizations provid- 
ing financial support for individuals 
cared for, 

C. Whereas employees’ fire safety 
training programs are required of 
hospitals for accreditation, and 
Whereas the fire hazards In nurs- 
ing homes and homes for the aged 
are generally similar to those e.vist- 
ing in hospitals, and 
Whereas the universal adoption 
of fire sprinkler systems is stili in 
the future, 

Therefore, it is recommended that 
this conference advocate that nurs- 
ing homes and homes for the aged 
institute employee fire safety train- 
ing programs. 

7. Whereas accident prevention 
ivrograms and specific procedures 
designed to avoid .accidents in nurs- 
ing homes and homes for the aged 
are restricted by a present hack of 
substantive information, 


and other safety to life measures 
present a problem of increasing op- 
erating costs, and 
Whereas the majority of the pa- 
tients housed in nunsing homes are 
supported by the community and 
other public sources, 

Therefore, it is recommended that 
the communities and their legal rep- 
resentatives recognize their respon- 
sibility to the aged and inflrm to 
provide funds that will permit the 
installation of such equipment as 
necessary safety elements in the 
adequate housing of such patients. 
3. Whereas there is not available 


the general public with the free con- Therefore, it is recommended that 
saltation services offered by the (.jjg public Health Service make 
individual State licensing agencies, this general situation and 

and that a compilation of all such qualified investigators that 

consultation services by any gov- moi-pigity and mortality studies of 
ernmental or other agency be pub- uursing home accidents will be cou- 
lished for distribution by the U. S. gigerea for National Institutes of 
Department of Health, Education, Healtli research grants and, further, 
and Welfare. that State health departments, mu- 

5. Whereas the dissemination of nioipal health departments, medical 
information among the participants schools, and schools of piiWie 
of this nursing home conference has health be specifically contacted in 
proved most valuable in creating this regard. 

sympathetic understanding of com- S. Whereas several State associa- 
mon problems, which gives promise tions of nursing home owners now 
of practicJil approaches to the solu- operate desirable and effective pro 
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ordiuating services ; reportiiig: to the 
board, the public, aud the clients; 
and budgeting. 

2. All nursing homes and homes 
for the aged, whether nonprodt, pro- 
prietary, or public, should have a 
governing board or advisory commit- 
tee. In some communities it may be 
more practical for several homes to 
utilize one committee. 

3. Ways and means should be 
found for encouraging the conduct 
of active education programs for 
board and advisory committee mem- 
bers on their functions and responsi- 
bilities. 

4. Every nursing home or home 
for the aged should have a medical 
adviser or medical advisory group. 
It should be the responsibility of the 
administrator to initiate the action 
for establishment of such advisory 
service, preferably utilizing a local 
general hospital. If there is no gen- 
eral hospital within easy access, 
liaison should be worked out with 
the medical profession through the 
county or State medical society. 

5. A person who becomes an ad- 
ministrator of a nursing home or a 
home for the aged should be licensed 
to do so by a properly designated 
regulatory agency. Such a person 
should possess a personal motivation 
to provide or obtain suitable patient 
care, possess the customarily re- 
quired moral qualities, and have the 
following minimum qualifications to 
merit a license : 

• Graduation from an accredited 
high school or equivalent training. 

• Successful completion of a pre- 
scribed course of training presented 
by a recognized educational agency. 
The content of the course may be 
planned in cooperation with perti- 
nent professional organizations and 
approved by the regulatory agency. 
In any jurisdiction enacting legisla- 
tion along this line it is expected 
that suitable training facilities be 
organized to make feasible the pro- 
curement of such training. 

• A minimum of 6 months’ pro- 
fessionally supervised experience in 
a recognized metlical care facility 


which would provide background 
and experience in institutional man- 
agement, hiunan relations, and 
ethical practices. 

• For one currently functioning 
as an administrator of a nursing 
home and/or home for the aged It is 
further recommended. that upon the 
establishment of a licensure pro- 
gram a grace period of not more 
than 3 years be extended as a rea- 
sonable period of time for such a 
person to acquire the additional 
training necessary to qualify for li- 
censure. A specified number of 
years of appropriate experience 
could be accepted by the regulatory 
agency in lieu of this requirement. 

« It is recommended that persons 
currently functioning as adminis- 
trators of nursing homes or homes 
for the aged he immediately 
screened by a testing process de- 
signed to disqualify for such a posi- 
tion those who cannot demonstrate 
adequate ability to read and under- 
stand the regulations and literature 
pertinent to the operation of such 
institutions. 

6. Every nursing home and home 
for the aged should have a home- 
like, cheerful, friendly, and hopeful 
atmosphere that ’will contribute to 
the promotion and preservation of 
the personal integrity of each in- 
dividual. The home should make 
available and utilize those services 
necessary for the emotional, physi- 
cal, social, and spiritual enrichment 
of the patient. 

Tliis would require properly 
trained personnel to provide: per- 
sonal care including food, shelter, 
and personal hygiene; medical and 
nursing care, and rehabilitation and 
optimum health; social, emotional, 
and spiritual well-being. 

Personnel should be selected on a 
full-time or a part-time volunteer 
basis to meet these needs. It is 
recognized that the size, location, 
and type of home would determine 
the variables in tlie stalling pattern 
of one home compared with another. 

The administrator should liave a 
knowledge of the necessary skills 


and education, as well as the legal 
requirements for the successful per- 
formance of the services to be 
rendered. 

In the selection and engagement 
of personnel, the administrator 
should give consideration to the in- 
dividual applicant's physical, 
mental, and emotional qualifications 
for work with the resident "to help 
the patient to do as much as he can 
as well as he can as long as he can." 
He should try to instill in all of his 
staff a sense of dignity and worth 
as members of the team of the 
nursing home or home for tlie aged. 

Personnel practices, methods, and 
procedures should be explained to 
staff members in the most effective 
way possible so that they will be 
apprised of their functions in the 
operation of the home. General 
policies under which the home 
operates should be written and 
available to all employees at all 
times. 

7. The administrator of a nursing 
home and home for the aged should 
be responsible for determining the 
qualifications and suitability of 
each prospective employee for the 
job he is to perform. 

8. Prospective employees should 
have a preplacement health exami- 
nation. 

0. Every administrator should 
provide opportunity for the growth 
and development of staff, profes- 
sional and nonprofessional, through 
training either within or outside of 
the home. Such inservice training 
may be provided separately or in 
cooperation with each other by: 
nursing home associations. State 
welfare and health agencies, uni- 
versities, professional organizations, 
hospitals and related institutions, 
and other voluntary agencies. 

10. There should he uniformity of 
business and accounting practices in 
order to establish a basis for charges 
to patients and agencies purchasing 
patient care and for better planning 
and programing. 
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health, and patient care; carry out 
and coordinate inspections; give 
consultation and planning services; 
and furnish teaching. 

10. It is recommended that a 
single agency have primary regu- 
latory responsibility for all medical 
care facilities and homes for the 
aged. 

11. It is recommended that there 
should be provision for the ex- 
change of information between reg- 
ulatory and other agencies which 
would enable all concerned to carry 
out their responsibilities. 

12. It is recommended that State 
regulatory agencies arrange inter- 
agency meetings for workers within 
a State. 

13. It is recommended that ade- 
quate funds be made available for 
research and demonstration projects 
by State and local agencies with 
monies furnished by Public Health 
Service, the States, or other 
agencies. 

14. It is recommended that the 
appropriate body or bodies should; 
study staffing needs, qualitatively 
and quantitatively, of State regula- 
tory agencies including full-time 
and borrowed services; survey the 
resources available for education 
and training of personnel; and pre- 
pare a plan to supply education and 
training not currently offered. 

13. It is recommended that the 
appropriate body or bodies should : 
study training needs, qualitatively 
and quantitatively, for administra- 
tors of nursing homes and homes for 
the aged; survey the sources avail- 
able for education and training of 
personnel; and prepare a plan to 
supply education and training not 
currently offered. 

16. It is recommended that the 
Public Health Service be requested 
to collaborate with State agencies 
and other interested groups to col- 
lect statistical data at least an- 
nually, regarding nursing homes 


Public Health Service, working with 
State agency personnel giving direct 
service of all kinds in the area of 
patient care. 

19. It is recommended that the 
Public Health Service and the State 
agencies prepare additional guid- 
ance materials for dissemination to 


administrators of nursing homes 
and homes for the aged. 

20. It is recommended that the 
Public Health Service collect per- 
tinent material developed by State 
regulatory agencies and all other 
agencies and disseminate such in- 
formation. 


Financing of Facilities a 

1. There is need for Federal leg- 
islation to further encourage financ- 
ing for the construction and renova- 
tion of nursing homes and homes 
for the aged, including a set of rec- 
ommended construction standards 
for use by the financing agencies 
when such construction or renova- 
tion meets clearly demonstrated lo- 
cal needs. The need for such legis- 
lation is so urgent as to require 
prompt consideration by the appro- 
priate executive and legislative sec- 
tions of the Federal Government 
In view of the action already 
taken in certain States iu providing 
funds for housing for older people, 
it is recommended that considera- 
tion be given to allocation of State 
funds on either a grant or loan 
basis for the construction of homes 
for the aged and nursing homes. 

Since county and municipal tax 
funds have traditiouaily been a 
primary source of financing institu- 
tions for dependent local residents, 
the possibility of this source for 
additional financing should also be 
considered. 

2. Since realistic payments can- 
not be intelligently negotiated with- 
out a sound basis of cost, it is rec- 
ommended that modern accepted 
accounting methods be adopted in 
nursing homes and homes for the 
aged. 

Local agencies should be encour- 
aged to determine costs, based on 
modern accepted accounting meth- 
ods, related to the kinds and qual- 
ity of services that can be provided. 
Public assistance payments should 


nd Services 

be established to pi-ovide a mini- 
mum Commensurate with these es- 
tablished costs. 

3. It is recommended that the 
Public Health Service collect and 
publish good cost data that are 
presently available concerning the 
operation of nursing homes and 
homes for the aged, separated by 
geographic area, and further sub- 
divided to show various levels of 
service. 

4. It is recommended that health 
insurers of all types should give 
earnest study and consideration to 
the further extension of health in- 
surance to cover care in nursing 
homes and other institutions per- 
forming the functions of nursing 
homes. The prerequisites for such 
action should be establishment of 
the medical nature of the care and 
specific recommendation of the 
service by a physician either fol- 
lowing hospitalization or otherwise. 
Consideration should also be given 
to continuatiou of existing health 
insurance policies, regardless of age 
or health condition of the insured. 
Welfare departments should con- 
tinue the payment of health Insur- 
ance premiums on behalf of people 
who have health insurance coverage 
at the time they are accepted for 
public assistance, 

5. It is recommended that States 
be urged to take full advantage of 
Federal matching funds for medical 
care to defray cost of care of public 
assistance recipients in nursing 
homes and related institutions pro- 
viding nursing care. 


and homes for the aged. 

17. It is recommended that there 
be regional meetings similar to the 
National Conference on Nursing 
Homes and Homes for the Aged. 

18. It is recommended that 
regional meetings be held by the 


Adminisfrafion of Homes 

1. Every nursing home and home 
for the aged should have an ad- 
ministrator who is continuously re- 
sponsible for the proper operation 


of the home. His functions should 
include planning of objectives and 
services; organizing staff and facili- 
ties; directing, suiHjrvisiug, and co- 
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INTERNATIONAL MAIL POUCH 



Na Ngoo is like tens of thousands of other 
villages in Thailand. Its 49 families own a 
few pigs, a scattering of scrubby chickens, and 
some buffaloes. They use bamboo, palm leaves, 
and rice straw from the surrormding cormtry 
to build their houses. Those who can afford 
flooring timbei’s raise their houses on stilts, Thai 
fashion, always with an odd, never an even, 
number of steps to confuse evil spirits. Their 
liousehold possessions are essential clothing, a 
few pots and pans, sleeping mats of woven 
grasses, and large clay jars for storing a day’s 
water supply. 

Despite the historic agricultural abundance 
of the counti’y, the people of Na Ngoo, like 
millions of other farm families m Thailand, 
battle poor soil, a scarcity of water 7 or 8 


months of the year, and the inaccessibility of 
markets for their rice crops. No more than $30 
or $40 pass through their hands in a year of 
back-breaking toil. They cannot afford even a 
dollar or two for insecticides to prevent the 
loss of a crop or to build a tank for storing 
scarce drinking water. 

Na Ngoo has no public facilities. Even its 
water hole, a stagnant pool during the dry 
season, is a kilometer away. The people send 
their childi’en to a school nearly 2 kilometers 
distant becaiise schooluig is compulsory for the 
first four gi-ades, but igziore the district health 
center, an equal distance away. 


Vol. 73, No. 8, .Vugust 19S8 


715 



Smoking-Mortality Rate Among Veterans 


A Public Health Service study among 198,926 
United States veterans shows a sigidficantiy 
higher death rate among regular tobacco smok- 
ers than among nonsmokers. The first report 
on the continuing statistical survey was made 
July S, 1958, by Dr. Harold F. Dorn, chief 
statistician for the National Institutes of 
Health, to the Seventh International Cancer 
Congress in London. Dr. Dorn is also chief of 
the Biometries Bi’aiich in the Division of Re- 
search Services of the Institutes. 

The survey generally supports findings of 
earlier studies which demonstrated a statistical 
relationship between death rates and smoking. 

Death rates among the group of veterans who 
were United States Government Life Insiu-ance 
policyholders were summarized for tlie period 
July 1954 to December 1966. The deaths were 
then related statistically to tlie smoking habits 
of the veterans. Clinical and laboratory re- 
search wei’e not included in the study. 

The initial report covers 7,382 deatlis during 
the 2^'year period. Of these, 6,208 occurred 
in smokers and 1,179 in nonsmokers. The data 
was from pei-sons who served in tlie Armed 
Forces between 1917 and 1940 and ranged in age 
from 30 to 90 years. The majority were be- 
tween. 50 and 70 years of age. 

The report included the following points : 

• The death rate from all causes of persons 
who used tobacco was 16 per 1,000, compared 
with 13.1 per 1,000 for persons who never 
smoked. Adjusted for differences in age dis- 
tribution between the two groups, the death rate 
was 32 percent liigher for smokers than for non- 
smokers. 

• Persons who regularly smoked only ciga- 
rettes had the highest death rate of all groups 
of smokers — 58 percent greater than the death 
rate lor nonsmokers. 

• The lung-cancer rate for regular smokers of 
cigarettes only was about 10 times the death rate 
for nonsmokers. 


• The death rate among regular cigarette 
smokers was closely related to the amount 
smoked. F or example, the death rates of per- 
sons who smoked more than 40 cigarettes a day 
were much higher than those of persons who 
smoked fewer than 10 cigarettes a day. 

• The death rate of persons who regularly 
smoked cigars or pipes, or both, was not signifi- 
cantly higher than that of nonsraokers. Only 
tlie heaviest users of cigar and pipe tobacco had 
an appreciably higher death rate from all causes 
than nonsraokers. 

• Nearly two-thirds of the 6,203 deaths of 
tobacco users studied were attributed to diseases 
of the heart, blood vessels, and kidneys. The 
death rate fi-om coronary heart disease was 
found to be 63 percent higher for regular ciga- 
rette-only smokei-s than for nonsmokers. 

• Regular cigarette smokers who had stopped 
smoking cigarettes before the study began in 
1954 had a lower mortality rate than those who 
continued to smoke. However, the rate was 30 
percent higher than that of nonsmokers, 

• Regidar cigarette smokers also had higher 
death rates ft’om certain respiratory diseases, 
such as bronchitis, pleurisy, and emphysema, 
from ulcers of the stomach and duodenum, and 
from cirrhosis of the liver. 

• The death rate from coronary heart disease 
among regular users of cigarettes only is 63 per- 
cent higher than the rate for nonsmokers. 

In addition to the use of tobacco, the continu- 
ing study will also exploi’e possible statistical 
relationships between death rates and such en- 
vironmental factore as occupations, work en- 
vironments, and cliaz’actei'istics of the home 
communities. 

Dr. Dorns paper is entitled “Tobacco Con- 
sumption and Mortality from Cancer and Other 
Diseases.” The study was made possible by the 
cooperation of tJie Feteruns Administration. 
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As one of tlie poorest communities in a fairly 
lii'osperous district, Jfa 2s’’goo was chosen to be 
one of a number of village jjilot 23rojects in 
health and sanitation. These iDX'ojects wei'e de- 
signed to find out if even the poorest villages 
could be induced to change old ways and if the 
individualistic Thai would work with others on 
community projects. This was the difficult task 
of Alexander A. Robertson, Axnerican sanitar- 
ian, when he began work in Aa Kgoo in March 
1957. 

Three months later, the Public Health Office 
of the United States Operations Mission in 
Bangkok got a report from Robertson that 19 
sanitaiy privies were installed in tlie village 
and 6 more were planned for completion the 
next month. 

Curiosity drew us to Na Kgoo in early July. 
Three hours’ travel from Bangkok over a fairly 
good, hard-surfaced road brought us to within 
a kilometer of Ra Rgoo, but we had to make the 
rest of the way on foot over the rice paddy 
embanlanents. Our guides were Bohertson, Pr. 
Khien Kraivichien, director of Cholburi Health 
Training Center, and Kai Chit Cbivonge, sani- 
tarian instructor. 


Na Ngoo’s health committee meets. Headman {Jst 
ie/t) and school teacher (Scl right) are members. 
Below: Wife pours rice into milling machine. 
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disti'ict liealth center oil’erecl. He explained tlie 
advantages and problems of sanitation in the 
village and urged the people to talk it over. If 
they were interested, there would be another 
meeting. 

A week later, the head of every family in 
the village gathered with Nai Chit, Hangsao 
Vimoon, Eobertson, and Hai Thongkara. The 
villagers agreed that water was their big prob- 
lem. The nearest supply was a kilometer 
away, often muddy, and at the height of the 
dry season, almost nonexistent. They needed 
more and cleaner water, and, if possible, close 
by. If the villagers were prexjared to under- 
take a village sanitation jirogrum, the officials 
said, the health center would help them get a 
safe, dependable water supply and a pump. 

But privies would have to come first, because 
the water cannot be ke^jt clean and safe without 
them. And after the privies and the Avater 
supply, the village needed a general cleanup. 
All three steps were iiecessary to health, and 
all must be agi'eed to if thej' were to get help, 
the officials explained. Help would include 
cement and forms for making the privy slabs 
at cost. Payment, roughly a dollar per privy, 
Avould be required but not until after the next 
harvest. Any family that could not afford 
the cost all at once would be alloAved several 
years to pay. 

The heads of the 49 households, with some 
dissent, agreed to take the three steps and form 
a health committee. 

A feAv days later, the men and woinen voted 
to elect the health committee members. The 
village was divided into 7 groups of 7 families 
each, and each group, elected a member. The 
headman of the village and the local school 
teacher each won a place on the committee of 5 
men and 2 women. If Na Ngoo had had a Bud- 
dhist temple, the abbot would have been given 
an honorary place on the committee, but the 
village is too small and too poor to supjAort a 
temple. 

The committee decided to start the cleanup 
immediately, while priA'y sites were selected. 


They set Wan Phi-a, the Buddhist sabbath, as 
cleanup day, since it was the only day the peo- 
ple Avere not busy in their fields. 

On the firet cleanux) day only five families 
Avorked. The second week seven more families 
joined them. Each Aveek more and more people 
Avorked at the cleanup. Tavo families held out 
for almost 10 Aveeks, but finally they joined too. 
Whole families, working together, cleaned up 
their OAvn compounds and then the public 
places. They dug the pri-vy pits, built the hous- 
ing over them, and learned to mold the slabs 
with the sanitarians’ guidance. They built 
their health committee headquarter’s aird dug 
the catclrment and the Avells. 

We asked one man Avhat part of the Avork 
was hardest. With a grin he replied, “Clean- 
ing house,” which to him meant cleaning the 
Avhole compound around his house as well. It 
Avas hardest because he did it every day after 
he came home, hot and tired from the fields. 
He didn’t limit cleanup to Wan Phra. 

He was eager to talk, so Ave questioned him. 
“Wiry is the progi’am good for you?” 

“I Avill make more money,” he said. 

“You mean save more money, don’t you, by 
not getting sick and not having to spend money 
on medicines?” 

“Ho. I Avill make more money. Hot spend 
so much time looking for a place to relieve my- 
self. Have more time to make things to sell.” 

Meanwhile, Hai Chit and the village commit- 
tee were discussing something that seemed seri- 
ous and important. The matter was finally 
settled Avith friendly smiling nods by these auI- 
lagers who people said Avould never change 
their traditional easy, cai'eless ways. On the 
Avay back to Bangkok Ave asked Hai Chit about • 
it. 

“The committee asked tliat another privy be 
built. A family Avho Avas sharing one Avith 
another Avould like to haA^e its OAvn. It Avill be 
built, of course.” 

— Hakry L. Carr and Mrs. Jay S. Boiirk, 

JJ, S, Operations Mission, Thailand 
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Left: The old water hole, a kilometer from the village, became a stagnant pool m the dry 
season. Right: Men, women, and children dug the rain catch basin and two wells, separate 
from the basin by a filter system, to give the village a constant, safe supply of water. 


No one expected us, and most of the people 
were at work in the rice fields. But when we 
arrived the village looked as if it had been 
prepared for an inspection. 

We hesitated to flick a cigarette ash in the 
cleanswept compounds. The houses weie 
scrubbed and orderly, with wood neatly stacked. 
iVnimal pens were as clean as living rooms and 
the animals themselves fairly shone; even the 
hogs looked as if they were ready for a State 
fair. Buffaloes, customarily sheltered under the 
stilted houses, were penned under the shade 
trees* 

The privies were the repudiation of skeptics 
who said they would never be accepted because 
privies infringe on the Thai’s historic right to 
relieve himself when and where he pleases 
Na Ngoo had 33 of them, although 25 would 
have sufficed with families sharing, hot on y 
were thev clean with daily scrubbing and 
covered with neatly built housing of rush and 
bamboo, but marry had been decorated with 
fancy grass weardng. 

The pride of the villagers was also mirrored 
ixr flower and vegetable gardens, growing where 
none had ever existed before. Women and 
.iris were weaving fly covers to put over food 
dishes. One woman, who was milling nee, 
us the food value of the gi'ain was in the bran, 

^^°ClosVbr^-as the village’s biggest achieve- 

-ter supply Evetyone, 


even the children, had worked on it. The head- 
man donated a generous piece of land. On it 
they built a large catch basin and dug veils 
on either side. Now Na Ngoo’s people would 
not have to walk a kilometer for their water, 
and their water was cleaner. 

Under a huge tree in the center of the larges 
compound the village health committee built a 
shelter for its meetings. Adorning the » 

were colorful posters proclaiming, ‘Prevention 

is better than cure.” , 

The health committee felt it was ]ust s a - 
in. its work. After the catch basin 
wSild come u corr.1 for the Tillage bu«al»s, 
to keep flies and manure a safe distance f 
the houses. Next they planned a commuriity 
compost pit, a plentiful source of organic fer- 
tilizer for the tired land. 

“How did it liappen?” — asked. 
was no hothouse project. Its changes had com 
from the heart and muscle of the people them 

“om three guides /“"S'”" 
Thongpoonsak, healtll educator, and Mai 

ThongkamSu-rnachitrdi.trmtsan.t.tmnrf^ 

ficer supplied the initial spark. One evening 
a, ey pushed their jeep as close as P”®'? “ ‘ 

'illaae and strung a long electric cable t.o.n 
he feep’s generator. They ahowed an en - 

in Na N"oo, about the seivicco ti 
everyone in ->a 
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Part ttvo of a series, this report describes microscopic findings in 
bones from persons exposed to 1.0 to 4.0 ppm fluoride in com- 
parison ivith a series of controls. T he study discloses no patholog- 
ical condition that could be attributed to fluoride ingestion. 


^ mm/ 


after prolonged ingestion 
of fluoride in drinking water 


E. F. GEEVER, M.D„ N. C. LEONE, M.D., 

P. GEISER, M.S., and J. E. LIEBERMAN, M.A. 

iiig to necropsy who had lived in communities 
with 1.0 to 4.0 ppm fluoride, naturally occur- 
ring or added, in the drinking water were the 
subjects. 

Material and Method 

Necropsies were performed in Grand Eapids, 
Mich. (1 ppm), Colorado Springs, Colo. (2.5 
ppm) , Amarillo, Tes. (2.8 ppm) , and Lubbock, 
Tex. (4.0 ppm). Bone specimens were ob- 
tained through the cooperation of local patholo- 
gists: Dr. Joseifli IMann and Dr. Harold Bow- 
man of Grand Kapids, Dr. Morgan Berthrong 
and Dr. Raoul Urich of Colorado Springs, Dr. 
Marie Shaw of Lubbock, and Dr. Jolm Denko 
and Dr. C. P. Churchill of Amarillo. The 
series consisted of 37 pereons who had resided 
for 10 years or more in the above communities. 
The majority, 24, were residents of Colorado 
Springs; they provided 65 bones for the study. 
The ages of the subjects, 17 men and 20 women, 
ranged from 36 through 90 years. 


P UBLIC HEALTH programs to prevent 
dental caries by artificial fluoridation of 
drinking water have always considered the pos- 
sibility of cumulative toxic effects. The present 
studies were instituted to determine whether 
pathological changes could be correlated with 
prolonged ingestion of fluoride-bearing water. 

In an earlier publication we reported the 
necropsy findings in persons who had lived in a 
community with a fluoride level of 2.5 ppm (i) . 
This is 21/2 times the level recommended for 
prevention of dental caries. Since necropsies 
do not routinely mclude microscopic examina- 
tion of bones, a separate study of this phase of 
the question was undertaken. Persons cora- 

Dr. Geever is pathology consultant. Dr. Leone is 
chief of medical investigations, and Miss Geiser is 
a nurse officer. National Institute of Dental Re- 
search, Public Health Service, Bethesda, Md. Mr. 
Liebcrman is a mathematical statistician. Biometrics 
Branch, Division of Research Services, National In- 
stitutes of Health. 



Vol. 73, No. 8, August 1958 


/ 

721 



Medical Care Responsibilities 

Joint letter by the Surgeon General and Commissioner of Social 
Security to State and Territorial Health Officers and State Direc- 
tors of Public Welfare, June 26, 1958 


The fields of health and welfare 
administration offer many opportu- 
nities for joint action which can be 
mutually beneficial to the respon- 
sible agencies and result in im- 
proved services to the public. These 
opportunities have existed for years 
and in some States and communities 
have received considerable atten- 
tion, Recent developments, how- 
ever, have greatly expanded the op- 
portunities for a concerted attack on 
the prevention and reduction of eco- 
nomic dependency due to illness. 
These developments accentuate the 
need for the closest possible work- 
ing relationships between health and 
welfare agencies at all levels of gov- 
ernment. Anything short of this 
aim is costly, both in teiaus of tax- 
payers’ dollars and human well- 
being. 

This joint letter is intended to 
focus on the growing need and to 
encourage mutual consideration of 
program objectives, plans, and re- 
sources by State health and welfare 
officials. 

That illness is a major contribut- 
ing factor to economic dependency 
and that low income breeds health 
problems are well-known facts. 
Public health departments have a 
traditional responsibility to provide 
and promote communitywide health 
services, such as immunization, pub- 
lic health nursing, and casefinding 
programs, nutrition and health edu- 
cation sei'vices. ilany healtli de- 
partments have traditional respon- 
sibiliUes in regard to the medically 
indigent which sometimes involve 
diagnostic and treatment services. 
Special arrangements to ensure the 
fullest possible coverage of public 
welfare clients in all types of health 


programs should result in Improved 
health and decreased dependency for 
this population group. 

Provision of or payment for medi- 
cal care services for public welfare 
clients is commonly a responsibility 
of public welfare agencies. Public 
health agencies have much to con- 
tribute to the successful operation 
of such services. This assistance 
can take the form of ensuring that 
welfare clients receive the direct 
services of the public health agency, 
such as services for crippled children 
or for tuberculosis control. In other 
instances, the assistance may be 
through professional consultation in 
the establishment of standards and 
procedures for making medical care 
available to the welfare client. In 
some States it might be desirable for 
the welfare department to contract 
with the health department to ad- 
minister the medical care aspects of 
the public welfare program. 

Obviously, the arrangements will 
depend upon the varying legal and 
operational potentialities in the 
States. Again, however, joint con- 
sideration of the problems is im- 
perative to effective and efficient 
working relationships. This is par- 
ticularly important when public 
welfare agencies are contemplating 
new or additional medical care re- 
•sponsibilities. 

We all know that family finances 
and the ability and willingness of a 
family to seek to correct health 
defects are closely related. Witli 
increased emphasis on chronic dis- 
ease programs and health services 
for older persons, the problems of 
economic security are becoming 
ever more apparent as major con- 
siderations affecting tlie success of 
public health programs. 

Public welfare agencies, with their 


wide experience in administering 
financial assistance and welfare 
services related to the particular 
needs of the individual, can be of 
real help to health departments in 
problems of this bind. The welfare 
department can identify health 
needs of recipients and assist them 
to fully utilize public health facili- 
ties. Similarly, provision of social 
services and financial assistance to 
persons whose need is recognized by 
medical social workers and other 
staff of the health department fre- 
quently depends upon the resources 
and staff of the welfare department. 
Such interagency relationships can- 
not be maintained effectively unless 
each agency is fully informed on 
the programs and resources of the 
otlier. 

These examples of mutual interest 
areas between health and welfare 
agencies could be multiplied many 
times. The most useful identifica- 
tion of such areas, however, is in 
relation to the program objectives 
and resources of an individual State 
and as a first step in the develop- 
ment of interagency planning. 

We are confident that increased 
attention to opportunities for inter- 
agency cooperation will result in 
better health and welfare services to 
the public and will enable both 
agencies to carry out more effec- 
tively their respective legal repon- 
sibilities. 

The full resources of the Public 
Health Service and tlie Social Se- 
curity Administration are prepared 
to provide technical assistance and 
consultation at your request to 
assist in accompli.shing these goals. 

L. B. BtruNEY 
Sutgcon General 

O. I. ScnorrtA.VD 
Goiiunissioncr of Social Sccuritg 
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Figure 2. Active osteoclasia and fibrosis, peri- 
osteum and cortex of lumbar vertebra, 105X, 
59-year-oId man, control series. 


new bone pushed up the periosteum in a trabec- 
ular pattera. Sometimes foci of bone were 
found in the parosteal tissue with no appaient 
connection to the subjacent bony cortex. 

Iriegularity in contour in some fields was due 
to old or active periosteal osteoclasia (figs. 1 
and 2). Sometimes gaps were visible in the 
bone wheie blood vessels enteied and the perios- 
teum appeared to be the only barrier between 
the marrow and adjacent marginal tissue, par- 
ticularly in the sections of vertebrae. The ma- 
jority of the frayed or fuzzy papillary projec- 
tions of bone and basophilic material appeared 
to be old and unaccompanied by cellular pro- 
liferation. hlowever, small strips or foci of 
bright, eosinophilic, new and incompletely cal- 
cified bone (osteoid) could be observed also. 
Often cuboidal or columnar osteoblasts weie 
seen nearby. 

Surface irregularity Avas fiequently found 
near the sites of tendon inseition in tlie sections 
of iliac ciest in both groups. Often it was ac- 
companied by cartilaginous changes and ir- 
legular basophilic staining presumably due to 
calcification (fig. 3). Iriegularity due to ex- 
tension of cartilaginous and basophilic stained 
material along the front periosteal surface 
UAvay from the intervertebral joint and towaid 


the midlevel of the vertebral body Avas often 
seen. 

The criteria used in grading excessive bone or 
calcium deposition Aveie based on the maximum 
degree of projection from adjacent surfaces as 
measured by an ocular micromete r, the maxi- 
mum foci per standard loAv-poAver microscopic 
field, the number of fields aftected, and the 
presence of extraperiosteal bone or basophilic 
stained foci independent of the adjacent cortex. 
Bones from the fluoride and control groups 
were examined alternately. 

Irregularity in periosteal contour due to ex- 
cessive bone or calcium dejiosition, or both, Avas 
found in 48 of a total of 94 satisfactory bone 
sections in 25 of the 33 controls (table 1). 
Similar changes were present in 35 of a total of 
99 satisfactoiy bone sections in 24 of 37 fluo- 
ride-exposed persons. Focal, nonspecific in- 
flanmiation Avas found in 3 bones in 3 controls 
and in 2 bones in 2 of the fluoride group. 

Active osteoclasia Avas found not infrequently 
with 1 or 2 osteoclasts recognizable in the mar- 
gins of typical Howsliip’s lacunae. Arbitrary 
cz'iteria were set up to evaluate increased ac- 
tivity. Since the tissue sections Avere only ap- 
proximately equal in size, quantitation could 
also be only approximate. Grading Avas started 
at +, for a mild, or slight, increase based on 
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Figure 3. Parosteal and periostea! cartilaginous 
changes, iliac crest, 35X, 73-year-o!d woman, 
control series. 
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For comparison with, the ftuoride series, 33 
persons, 24 men and 9 women, who had resided 
in essentially nonfluoride (less than 0.5 ppm) 
communities served as controls. They ranged 
in age from 21 through 87 years. 

Most of the persons in both series died sud- 
denly. The most conunon causes of death were 
trauma, coronary, heart disease, and cerebral 
vascular accidents. Those with chronic illness 
and diseases Icnown to affect bone structure 
were excluded. Thus, there were none wdth 
primary or metastatic hone cancer, long-stand- 
ing cancer of other organs, or renal or para- 
thyroid disease. 

In. most cases tlmee bones were selected for 
the microscopic studies; the body of a lumbar 
vertebra, a portion of iliac crest, and the_sijsth 
rib. In addition, the lumbar intervertebral 
body }oints were examined for possible changes 
m articular cartilage. Less often, the sternum 
was also studied. A few bone or joint speci- 
mens proved unsatisfactory for some phase of 
the study, with the result tliat the totals vary. 

The bones were fixed in 10 percent formalin 
and forwarded to the National Institute of 
Dental Research. Decaicification was carried 
out using a S-percent-formic-acid method. 
Paraffin embedding and sectioning were per- 
formed and hematoxylin and eosin stains were 
applied, according to rontine procedures. 

Fluoride analyses of most of the specimens 
in botb these series (plus a few other speci- 
mens) were performed independently. The re- 
sults are reported in a separate article, by 
Ziphin and colleagues, on pages T32-740 of this 
issue. 

Parosteal and Marginal Tissue 

Parosteal and marginal tissue consisted of 
laminated or loose collagenous elements often 
merging with and indistinguishable from 
periosteum. Striated muscle fibers, fat, blood 
vessels, lymph nodules, nerve trunks, or nerve 
o'anglia were sometimes observed. In the sec- 
tions of vertebra, the longitudinal ligaments 
were often included. 

Focal, nonspecific, chronic inflammatory re- 
actions were found in the marginal tissues of 
4 bones from 3 persons in the control group. 
These foci were found adjacent to a lumbar 


vertebra in o bones and near* the sternum in 
Focal swelling and necrosis of striated mus 
fibers were found in another control, a 59-yei 
old woman who died of rheumatic heart d 
ease. TJse changes, foratd near lumbar veitebr 
were not accompanied by mflammatory reactio 

In the fluoride-exposed group, mflainmator 
change was observed in tissues of only one pel 
son. It consisted of a fairly severe su baeah 
nonspec^ parostitis of the rib . In both thi 
fluoride and the control groups small marrou 
foci were seen occasionally in pmostral .and 
parosteaI''tisiue of the vertebi'M . These foci 
were undoubtedly related to the marrow of the 
vertebral body. 

Periosteum 

The periosteal surface was often irregular, 
microscopically, in both series. The irregu- 
larity in itself followed no consistent pattern. 
Sometimes slender, fi’ayed or fuzzy papillary 
projections of bone and basophilic material, 
presumably calcium, were seen. Occasionally, 
smooth deposits of bone bulged up over wider 
areas under the periosteum. In other instances, 



Figure 1. Active osteoclasia and fibrosis, peri- 
osteum of iliac crest, 105X, 44-year-old man, 
resident 40 years of a community with a 
natural fluoride level of 2.5 ppm. 
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osieum and cortex of lumbar vertebra, 105X, 
59-year-old man, control series. 

new bone pushed up the periosteum in a trabec- 
ular pattern. Sometimes foci of bone were 
found in the parosteal tissue with no apparent 
connection to the subjacent bony cortex. 

Irregularity in contour in some fields was clue 
to old or active periosteal osteoclasia (figs. 1 
and 2). Sometimes gaps were visible in the 
bone where blood vessels entered and the perios- 
teum appeared to be the only barrier between 
the marrow and adjacent mai'ginal tissue, par- 
ticularly in the sections of vertebrae. The ma- 
jority of the frayed or fuzzy papillary jiiojec- 
tions of bone and basophilic material appeared 
to be old and unaccompanied by cellular pro- 
liferation. However, small strips or foci of 
bright, eosinophilic, new and incompletely cal- 
cified bone (osteoid) could be observed also. 
Often cuboidal or columnar osteoblasts were 
seen neaiby. 

Surface irregularity was frequently found 
near the sites of tendon insertion in the sections 
of iliac crest in both gioups. Often it was ac- 
companied by cartilaginous changes and ir- 
regular basophilic staining presumablj'- due to 
calcification (fig. 3). Iriegularity due to ex- 
tension of cartilaginous and basophilic stained 
material along the front periosteal surface 
away from the intervertebral joint and toward 


the midlevel of the vertebral body was often 
seen. 

The criteria used in grading excessive bone or 
calcium deposition were based on the maximum 
degree of projection from adjacent surfaces as 
measured by an ocular micrometer , the maxi- 
mum foci per standard low-power microscopic 
field, the number of fields aifected, and the 
presence of extraperiosteal bone or basophilic 
stained foci independent of the adjacent cortex. 
Bones from the fluoride and control groups 
were examined alternately. 

Irregularity in periosteal contour due to ex- 
cessive bone or calcium deposition, or both, was 
found in 48 of a total of 94 satisfactory bone 
sections in 25 of the S3 controls (table 1). 
Similar changes were present in 35 of a total of 
99 satisfactory bone sections in 24 of 3T fluo- 
nde-exposed persons. Focal, nonspecific in- 
flanmiation was found in 3 bones in 3 controls 
and in 2 bones in 2 of the fluoride group. 

Active osteoclasia was found not infrequently 
Avith 1 or 2 osteoclasts recognizable in the mar- 
gins of typical Howship’s lacunae. Arbitrary 
criteria were set up to evaluate increased ac- 
tivity. Since the tissue sections were only ap- 
proximately equal in size, quantitation could 
also be only approximate. Grading ivas started 
at +, for a mild, or slight, increase based on 
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Figure 3. Parosteal and periosteal cartiiaginous 
changes, iliac crest, 35X, 73-year-oid woman, 
control series. 
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Table 1. Periosteal changes in persons 
ingesting fluoride and in controls 


Fenasteal changes 

Fluoride 

series 

Control series 

Num- 

ber 

bones 

Num- 

ber 

per- 

sons 

Num- 

ber 

bones 

Num- 

ber 

per- 

sons 

Total examined 

99 

37 

94 

33 

Irregular periosteal bony 





proliferation and/or 





calcification 

35 

24 

48 

25 

Focal periostitis 

2 

2 

3 

3 

Excessive active osteo- 





clasia _ _ 

4 

4 

3 

3 


2 to 4 miiltinucleated osteoclasts per low-power 
Held associated with floAvship's lacunae and 
present in more than one field. Grade ++, 
or moderate, was based on at least 5 osteoclasts, 
and grade + -1- 4- , or severe, on 7 or more osteo- 
clasts per low-power field. On the basis of this 
scale, + + osteoclasia was obseiwed in 2 bones 
and + in another for a total of 3 bones with 
such periosteal changes in 3 controls (table 1). 
In the fluoride group 2 bones showed a + in- 
crease, 1 a + -b, and 1 a + + + increase in ac- 
tivity for a total of 4 bones in 4 individuals. 

Compact Cortical Bone 

Eecently deposited bone (osteoid) could be 
determined by eosinophilic staining of the ma- 
trix. as mentioned above. This was particu- 
larly impressive when layers of various ages 
were arranged side by side. Configuration of 
cement lines, degree of cellularity, and ap- 
pearance and arrangement of osteoblasts and 
osteocytes also aided. In the compact portion, 
swelling of endosteal cells was sometimes ob- 
served on surfaces abutting the marrow cavity, 
within the Havei-sian canals or within large 
open endosteal spaces. Sometimes such cellu- 
lar sn’sngement was also associated with strips 
of bright eosinophilic new bone (osteoid). 
Other fields showed new bone layers without 
evident cellular activity. Serial section in such 
instances might have disclosed the presence of 
osteoblasts nearby. Some zones revealed what 
appeared to be mobilization and swelling of 


endosteal cells without evidence of new bone 
f ormation. This might have represented a pre- 
liminary phase in such a process. 

The cortices of the rib and iliac crest were 
thicker than those of the vertebra, and the 
Havei-sian systems there were usually well de- 
fined. Sometimes, however, excessive decalci- 
fication made the lamellae appear delicate, 
poorly stained, and incompletely outlined. 

An attempt was made to evaluate osteogenesis 
and osteoporosis objectively after the first sur- 
vey of the material indicated that the differ- 
ences in the amount of bone substance between 
the fluoride series and the controls would be 
slight, if there were any at all. No satisfac- 
tory method for such an evaluation could be 


Table 2. Average coded measuremenfs ^ for 
compact cortical bone, fluoride and control 
series 


Bone category 

Fluoride 

series 

Control 

series 

Both 

series 

All bones.. 

1. 550 (99) 

1. 734 (95) 

1. 640 (194) 

Lumbar vertebra 
.along articular 
cartilage 

I. 316 (34) 

' I. 418 (81) 

' 1.357 (65) 

Lumbar vertebra 
cortex else- 
where 

1. 510 (36) 

1. G08 (31) 

1. 556 (67) 

Rib cortex 

1. 893 (29) 

2. 148 (33) 

2. 029 (62) 


' Square root of measurements. 

Note; Figures in parentheses are numbers of meas- 
urements. 


Table 3. Analysis of variance, compact cortical 
bone measurements 


Source 

d.f. 

Sum of 
squarei 

■Mean 
; squan 

F 

F -oi 


1 

521. 95 




Total - 

193 

45.85 


P23. 52 

3. 17 

Bone part 

2 

1 14. 59 

1 7. 29 

Control vs. fluoride. 

1 

1 

‘ 1. 16 
>.01 1 

1. 16 

I .3. 74 

•L Ul 

Interactions: 

Bone part X flu- 

2 

1. 23 




Bone partXse.x.. 

Sex X fluoride 

Within groups j 

Remainder j 

2' 

1 

57 

127 

. 77 
. 02 
17. 44 
11. 64 

.31 1 

1 



‘ .Adjusted for unequal numbers. 
5 Significant at P<.01. 
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found in tlio literature, and the ^ollo^Ying ap- 
proach was therefore devised: 

To obtain an overall impression of represent- 
ative thickness, the compact layer was meas- 
ured with an ocular micrometer, and the two 
extremes, for the thickest and the thimiest 
points were recorded. All measurements were 
made with the same microscope, lOX ocular, 
and the louest power or scanning objective, 5X 
X.A. 14. A rough calibration woidd be 1 
oculomicroineter unit equals 0.1 mm. The iliac 
crest could not be measured satisfactorily be- 
cause of marked irregularity of cortical con- 
tour. Hence only the measurements for the 
vertebia and the rib were used. Measure- 
ments of the cortex of the vertebral body ad- 
jacent to the hyaline articular cartilage were 
tabulated separately from those of the cortex 
of the vertebral body at other points, usually 
anterior and lateral. Osteoarthritic zones with 
spur or bridge formation were avoided as far 
'as possible. . 

Statistical analysis of the measurements re-’' 
vealed no significant differences between the 
controls and the fluoride series (tables 2 and 
3). The average coded measurements (square 
root of measurements) were 1.734: miits for the 
controls and 1.550 for the fluoride series. The 
F value attributable to the difference was 3.74, 


Table 4. Cortical and medullary bone changes 
in persons ingesting fluoride and in controls 



Fluoride 

series 

Control 

series 

Bone changes 

Num- 

ber 

bones 

Num- 

ber 

per- 

sons 

Num- 

ber 

bones 

Num- 

ber 

per- 

sons 

Total examined 

99 

37 

94 

33 

Compact cortical hone 

Architectural abnormal- 
ities 


2 

2 1 

1 

Bxceosive active osteo- 
clasia 

20 

15 

15 

10 

Spongy medullary bone 

Architectural abnormal- 
ities 

s 



5 

E\cessi\ e active osteo- 
clasia - 

18 

1 

11 






Figure 4. Increased deposition of osteoid tissue, 
rib trabeculae, 105X, 71 -year-old man, resi- 
dent 48 years of a community with a natural 
fluoride level of 4.0 ppm. 

and the theoretical F value with 1 and 57 de- 
grees of freedom wfis 4.01 at the 6 percent prob- 
ability level of significance. 

The mean measurements for the various bone 
categories (the liunbar vertebral cortex adja- 
cent to the hyaline articular cartilage, the ver- 
tebral cortex elsewhere, and the rib cortex) did, 
however, differ significantly (tables 2 and 3). 
The F value attributable to differences in the 
measurements was 23.52, which is to be com- 
pared with the theoretical F value of 3.17. 
This comparison was independent of the fluo- 
ride-control comparison, and an adjustment 
was made for unequal numbers of bones in the 
three categories. 

Abnormalities in bone architecture, such as 
irregular or excessive new bone deposition, re- 
sorption, excessive cellularity, fibrosis, and in- 
creased active osteoclasia were evaluated also. 
All bones were studied for these conditions. 

Focal abnormality in cortical bone architec- 
ture was found in 2 bones in 1 control (table 
4). Similar focal abnormality was observed 
in 4 bones in 2 of the fluoride group. An ex- 
ample of one type of abnormality observed, fo- 
cal inci’eased osteoid deposition, is shown m 
figuie 4. 


Vol. 73, No. 8, August 1938 


725 



believed increased 
sli hfcly (-f) in 20 bones, moderately ( + + ) 
m 3 bones, and_ severely ( + + +) bi 2 bones 
irom 10 persons m the control series of 91 bones 
(ng. 5). In the fluoride group of 99 bones, 
osteoclasia was considered increased slightly 
( + ) in 15 bones, moderately ( + + ) in 1 bones, 
and severely ( + + + ) in 1 bone from a total of 
15 individuals. 


Spongy Bone of Medulla 

An attempt was made, though admittedly 
tlie results are approximations only, to deter- 
mine trabecular breadth or thickness by ocu- 
lar micrometer measurement, as was done with 
the cortex. The two extremes were recorded 
and a representative value was tabulated. Ab- 
normalities in bone architecture and evidence 
of mcreased osteoclasia were recorded also. 

The average coded measurements for tlie 
spongy medullary bone are given in table 5. 
The differences in values between the controls 
and the fluoride series were not significant 
when the figures were analyzed statistically. 
However, as in the cortical bone analysis, a 
statistical difference was found between- the 
values for the three bone categories. 

Among the controls qualitative abnormali- 


Table. 5. Average coded 
spongy medullary bone, 
series 


measuremenfs ^ for 
fluoride and confrol 



ties were found in 7 bones in 5 persons (table 
I) . Pocal architectural irregularity was seen 
in 6 bones, and a small osteoma, in the seventh 
(fig. 6). Similar focal irregularity in archi- 
tecture was observed in 8 fluoride-exposed bones 
in 5 individuals. Ho tumors were found 
among the fluoride group. 

Active osteoclasia was beheved increased 
slightly (+) in 11 bones from 7 persons in the 
control series. In the fluoride group osteoclasia 
was considered increased slightly (-f) in II 
bones, moderately ( + + ) in 3, and severely 
( + + -f ) in 1 bone from a total of 11 persons 
(fig. 7). In both gi’oups active osteoclasia was 



often associated with osteoblastic activity and 
new bone deposition nearby. Variation in 
staining characteristics of the intercellular sub- 
stance, configuration of the cement lines, degree 
of cellularity, and appearance and arrangement 
of osteocytes and osteoblasts, as mentioned in 
the discussion of the cortex, combined to pro- 
vide fairly reliable impressions concerning rela- 
tive ages of different bone layers. 

Bone Marrow 

Most marrow sections of both the fluoride and 
the control series showed active hematopoiesis. 
Of 93 satisfactory marrow sections in the con- 
trol group, 63 were graded -f -b -t ; 25, + + ; 

4, -f- ; and 1 was considered atrophic. Inter- 
esting qualitative features of the marrow sec- 
tions from the controls included focal lymphoid 


Figure 5. Increased active osteoclasia, verte- hyperplasia (11 sections), focal erj’throul 

bral cortex, 105X, 74-year-oId man, control hyperplasia (9 sections), and focal myeloid 

series. hyperplasia (7 sections) . In 3 there was focal 
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proliferation of megakaryocytes. The man’ow 
of one bone revealed ratlier extensive fibi'osis, 
and that of another showed focal hyperplasia of 
eosinphils. There were thus 32 bones with focal 
qualitative marrow changes. 

Of 97 satisfactory marrow sections in the 
fluoride-exposed gr’oup, 69 were graded -b + + 
quantitatively ; 23, -b -b ; and 5, + . Compara- 
tive qualitative study shorved 17 with focal 
lymphoid hyperplasia, 1 with focal erythroid 
hyperplasia, and 4 with focal myeloid hyper- 
plasia for a total of 22 qualitative changes. 

Intervertebral Lumbar Body Joint 

Osteophytosis occurred in both groups in the 
form of “spurs” or “lips,” sometimes bridges 
(figs. 8 and 9) . The osteophytes were composed 
of irregularly arranged osteoid tissue and ma- 
ture bone, irregularly calcified cartilage, and 
fibrous tissue often associated with increased 
osteoclastic activity (fig. 10). The marrow in 
the osteophytes was usually fatty and deficient 
in hematopoietic elements. Accompanying the 
above process were mixtures of bone, fibrous tis- 
sue, and haphazardly calcified cartilage at and 
near the attachment of the osteophyte to the 
line of junction between hyaline ax'ticular carti- 
lage and cortical bony plate. The normally 



Figure 6. Small osteoma, rib medulla, 105X, 
35-year-old man, control series. 



Figure 7. increased active osteoclasia, trabec- 
ula of lumbar vertebra, 41 5X, 69-year-old 
woman, resident 28 years of a community 
with a natural fluoride level of 2.5 ppm. 

even contour along this line was usually dis- 
rupted. Varying degrees of thickening were 
noted in the subchondral bone along the line 
of attachment to the osteophyte. Large osteo- 
phytes were often associated with irregularity 
in appearance of that portion of the annulus 
fibrosus near the attacliment of the osteophyte. 
Fibrillation, irregtflaidy increased porosity, or 
cystic degeneration was observed. Clefts in 
the intervertebral joint matrix wei-e seen in 
both groups and were impossible to differentiate 
from artefacts. 

The periostemn and anterior longitudinal 
ligaments over the osteophytic process revealed 
only nonspecific fibrous thickening. 

No inflammatory reaction was noted within 
the annulus fibrosus or the nucleus pulposus 
even with advanced osteophytosis. The cen- 
tral portion of the nucleus pulposus was usually 
porous in the younger subjects (30-39 years) of 
both groups. In such cases multiple, irregu- 
larly shaped, cystic zones were apparent. They 
contained amorphous eosinophilic material in 
which occasional viable-appearing cartilage 
cells could be identified. 

The annulus fibrosus in the young patients in 
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both groups consisted of fairly dense layers 
or sparsely cellular fibrous tissue. As this tis- 
sue approximated the nucleus pulposus, it was 
arranged in intm-laeing bands among cartilage 
cells. . 



Figure 8. Osteophyte, lumbar vertebral body, 
14X, 62-year-old woman, resident 19 years 
of a community with a natural fluoride level 
of 2.5 ppm. 



Figure 9. Fibrosis and increased osteoclasia in 
an osteophyte, lumbar vertebral body, 35X, 
73-year-old woman, control series. 



Figure 10. Increased active osteoclasia and 
fibrosis near osteophyte attachment, 105X, 
same bone and patient as in figure 9. 


iUso in the young patients tlie hyaline artic- 
ular cartilage blended almost imperceptibly 
with the loose fibrocai’tilage or elastic cartilage 
of the nucleus pulposus and annulus fibrosus. 
Some variation m thickness was noted m the 
hyalhie articular cartilage. The cartilage cells 
were arranged more regularly and their nuclei 
were oriented more nearly in parallel planes 
than those in the nucleus pulposus or annulus 
fibrosus. Occasionally, small clefts with loose 
connective tissue and capillaries i^enetrated the 
Jiyaline cartilage near its line of junction with 
the subchondral bone. The line of calcification 
was fairly even along this junction in the 
young patients, but prongs of cartilage ex- 
tended beyond into the subchondral bone, and, 
similarly, microscopic prongs or tongues of 
bone and osteoid tissue projected upward into 
the liyaline articular cartilage. The marrow 
adjacent to the subchondral bone occasionally 
showed focal proliferation of delicate fibro- 
blastic elements in the young patients of both 
groups. 

In the aged patients of both groups cystic 
changes in the nucleus pulposus and fibriJJ.ar 
changes in the annidus fibrosus were more 
prominent. In the annulus near the periosteal 
junction, fibrosis and proliferation of vascular 
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Table 6. Changes in lumbar intervertebral body 
joints 


Joint changes 

Pluoride 

series 

Control 

series 

Total examined 

31 

35 

Osteophytosis 

Other evidence of osteoartliri- 

12 

18 

tis 

4 

5 

Miscellaneous pathology 

1 

1 


cliannels were sometimes observed. Tlie vascu- 
lar channels were occasionally arranged in clus- 
ters resembling telangiectasia. 

Of 31 satisfactory sections of lumbar inter- 
vertebral joints from the controls, there were 
12 with osteophytosis (table 6). The severity 
was rated arbitrarily from + to + 4- + . In 
6 persons it was graded -f + + , or severe. In 
the fluoride group of 35 satisfactory sections, 
there were 18 with osteophytosis. It was rated 
severe ( + -f 4- ) in 9. Other evidence of osteo- 
arthritis included irregular proliferation of 
bone, osteoid tissue, cartilage, and fibrous ele- 
ments disrupting the even line of junction of 
hyaline articular cartilage and subchoudx-al 
bone. This in-egularity was apart from that 
near the attachment of osteophytes described 
above. Such evidence of osteoarthritis was 
found in 4 contx’ols and 5 of the fluoride gi'oup. 
iliscellaneous arthritic changes suggestive of 
trauma and accompanied by distortion of the 
joiixt were obsei'ved in one person in each 
series. There was no example in either sex-ies 
of x’heumatoid spondylitis. 

Discussion 

Eeports of mici’oscopic bone changes in man 
after chronic exposure to fluorides are rare. 
Furthermoi'e, some of the cases reported have 
been complicated by chronic disease that could 
have contributed to the changes. Eoholm (S) 
reported 2 cases, 1 of which was complicated by 
a syphilitic infection. The other case occurred 
in a 6S-year-old man exposed to cryolite for 25 
years. The findings on gross and microscopic 
study included calcification of mai'ginal 
tissues, ligaments, aixd tendons, irxcreased 
thickening of the compact bone, ix’regiilar gran- 


ular deposition of calcium in the intercellular 
substance, osteoid x’eaction around Ilavei’sian 
systems, and deposition of calcified fibrous tis- 
sue. The fluoride level of the bones was as 
high as 60 times normal values. 

Another case, reported by Linsman and Mc- 
Murray (<?) and later listed in the Atlas of 
Orthopedic Pathology (4.), was complicated 
by chronic renal disease. This occux'red in a 
22-year-old white man from a high-fluoride 
area in Texas. Oix microscopic examination his 
bones were described as having large trabecu- 
lae and “granular” architecture with lamellae 
which were iiTeguIar, not well seen, and with a 
tendency to fragmeixtatioix. Also described was 
some “condensation” of bone at the periphery 
of the trabecixlae. The sternum contained 
0.69 percent fluoride and the lumbar vertebx'a 
0.75 perceixt. 

In 1937 Bauei*, Bishop, and Wolff (.5) pi’e- 
sented the findings in a worker exposed to 
phosphate rock containing about 4 pex’cent flu- 
oride. At necropsy the chemical concentration 
of the bones was 10 to 20 times normal fluoride 
values. The microscopic changes, reported 
oixly in a rib, included an increase in width of 
the cortex and thickening of the trabeculae. 
These investigatoi’s found no young osteoid 
tissue and no widespread deposits of calcium 
as described by Roholm. They obsex'ved little 
distoi’tion of the nox'mal bone ai’chitecture ex- 
cept reduction in the diameter of the Haversian 
canals and enci’oachmeixt upon the maxTow. 

Wemmanir and Sicher (6) advanced a tenta- 
tive theory of the effects of fluorides in older 
pei-sons and animals : first, there is a slow and 
incomplete destruction of compact bone and 
partial transfoxanation into spongy bone ; then, 
fairly dense osteophytes of both immature and 
matui’e bone and narrow osteoid seams are laid 
down as compensatory reinforcemeixt, most 
pi’omment near the i^exlosteum. 

our study microscopic changes in liga- 
ments, parosteal tissue, and the pex’iosteum 
were more numerous in the controls than in the 
fluoxade sex’ies. Aothing comparable to 
Eoholm’s findings of calcification of marginal 
tissues, ligaments, and tendon was observed. 
Focal calcification and cartilaginous changes 
of the periosteunr and adjacent tendon or fascia 
of the iliac cx’est were seen with equal fx'erpiency 
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and intensity in both the control and tlie fluo- 
ride groups and were interpreted as normal. 

Statistical analysis of measurements of bone 
mass in the cortex and medulla revealed no 
significant difference between the controls .and 
the fluoride series. Since the fluoride group 
was approximately 12 years older than tire con- 
trol group (table Y), tiie differences in occur- 
rence of osteoclasia and osteophytosis were 
studied further to determine whether there was 
any relation to age. 


Table 7. Average age tin years) of persons 
supplying bone and joint specimens for 
microscopic examination 


Se.K 

Fluoride 

series 

Control 

series 

Both series 

Both sexes.. 

67. 8 (37) 

55. 6 (33) 

62. 0 (70) 

Male 

1 64.5 (17) 
70. 5 (20) 

54. 0 (24) 
60. 0 (9) 

! 57. 3 ( 41 ) 
67. 2 (29) 

Female 


Note: Figures in parentheses are numbers of persons. 


Ten of the 15 bones with increased active 
osteoclasia in the cortex of the controls were 
from 6 persons 60 yeai-s of age or over. There 
were 41 bones from 14 subjects in this age 
category ; thus the incidence of increased osteo- 
clasia, by bones, was 24.4 percent. By contrast 
16 of the 20 bones with increased cortical osteo- 
clasia in the fluoride series were from 16 per- 
sons 60 years of age or over. There were 68 
bones from a total of 26 subjects in this age 
category for an incidence, by bones, of 23.5 
percent. 

Increased active osteoclasia in the medulla 
was similarly considered. Eight of the 11 
bones of the controls with that finding were 
from 5 persons 60 years of age or over. Thus, 
the incidence for the 41 bones from this age 
cateo-ory was 19.5 percent. In the fluoride se- 
ries 'll of the 18 bones with that finding were 
from 10 persons aged 60 or over*. Tire 68 bones 
from that age group yielded an incidence of 

25.0 percent. , , , , 

Examination of lumbar intervertebral body 
joints showed an increase m osteophytosis in 
the fluoride series. Many roentgenologists and 
orthopedists feel that osteophytosis in the lum- 


bar vertebrae is not in itself to be considered 
a manifestation of arthritis or a cause for symp- 
toms or disability (7, 8). Schmorl (S) found 
spinal osteophytes in 90 percent of all women 
over 60 years of age. On analyzing our data in 
the light of the difference in average age be- 
tween the two groups, the difference in inci- 
dence of osteophytosis almost disappears. 
Nine of 13 patients, 69.2 percent, 60 years 
of age or over among the controls had osteo- 
phytosis as compared with 16 of 24, 66,0 per- 
cent, in the same age category in the fluoride 
series. 

The differences in incidence of arcliitectural 
abnormalities were not significant. Bone mar- 
I’ow examinations showed focal qualitative 
changes of minor importance. They were more 
frequent in the controls than in the fluoride 
series. 

Tlie results of this study can be correlated 
to some extent with previous work on necropsy 
material hi Colorado Springs, where the fluo- 
ride level is 2.5 ppm (I). In that study there 
was no significant difference in the occurrence 
of bone cancer between 334 long-term residents 
(more than 20 years) and 188 short-term resi- 
dents (less than 5 years) . There were 3 deaths 
attributed to bone cancer in the former group 
and 2 in the latter. The microscopic study of 
bones adds further support to the belief that 
fluoride in drinkmg water at a level of 1.0 ppm 
can be ingested without cmnulative toxic effect. 

Summary 

Microscopic examinations were made of 99 
bones from 37 persons coming to necropsy wlio 
had resided 10 years or more in communities 
where the drinking water contained 1 to 4 ppm 
of naturally occurring or artificially added flu- 
oride. Ninety-four bone specimens fi’om^ 33 
controls who had lived in areas where the drink- 
ing water contained less than 0.5 ppm fluoride 

o , 

were used for compaiuson. 

In addition to the bone specimens, the lum- 
bar intervertebral body joints of the subjects 
were examined. 

The microscopic examinations showed no sig- 
nificant differences between the fluoride-e-\posed 
group and the control group that could be re- 
lated to fluoride intake. Microscopic changes 
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in the bones and joints incidental to aging and 
due to non-fluoride-i’clated conditions were ob- 
served in both series. 
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Radiation Protection 


The New Jersey Legislature has created, a 
Commission on Radiation Protection in the 
State department of health. The recently ap- 
proved Radiation Protection Act specifically 
details the duties and responsibilities of the 
health department and the newly created com- 
mission. 

The commission, consisting of five scientifi- 
cally trained members appointed by the Gov- 
ernor and serving 4-year terms without com- 
pensation, will adopt, promulgate, amend, and 
repeal codes, rules, and regulations that may 
be necessary to prohibit or prevent unneces- 
sary radiation. 

Policies and programs developed by the 
health department under authority of this act 
will be reviewed by the commission. The com- 
mission, when requested, rvill also provide the 
department with technical advice and assist- 
ance. 

The health department’s responsibilities 
with regard to radiation protection will en- 
compass administration, personnel, program 
development and evaluation, consultation with 
interested or affected groups, research, train- 
ing, and demonstrations, health education and 


information, review of plans and specifications 
for the design and shielding of radiation 
sources, and inspection. 

The act requires “all sources of radiation 
shall be shielded, transported, handled, used, 
and kept in such manner as to prevent all users 
thereof and all persons within effective range 
thereof from being exposed to unnecessary 
radiation.” The health department is em- 
powered to issue orders directing persons to 
cease and abate causing, allorving, or permit- 
ting “unnecessary radiation.” In the event of 
an emergency, the health department has the 
right to order immediate compliance with 
codes, rules, and regulations laid down by the 
commission, and it may bring civil action in 
the Superior Court to prevent violations of the 
provisions. 

No ordinance, resolution, or regulation con- 
cerning unnecessary radiation adopted by any 
municipality, county, or local board of health 
can be effective, according to the act, until a 
certified copy of such ordinance or regulation 
has been submitted to the commission and 
approved by the commissioner of the health 
department. 
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Analysis of the rib, iliac crest, vertebra, and sternum for fluoride 
indicate^ a direct increase in bone fluoride ivith an increase in fluoride 
in drinking ivater up to 4.0 ppm. 


Fluoride deposition in human bones 



I. ZIPKIN, Ph.D., F. J. McCLURE, Ph.D., N. C. LEONE, M.D., and W, A. LEE, B.S. 


I N CONJUNCTION with microscopic exami- 
nation of human bones for possible effects of 
prolonged ingestion of fluoride in drinking 
water (reported in this issue by Geever and 
associates, pp. 721-731), essentially the same 
bones were analyzed for ash and fluoride. 
These bones were obtained at autopsy from 69 
persons, 36 of whom were exposed to 1.0 to 
4.0 ppm fluoi’ide for 10 to 76 years. The re- 
maining 33 had lived in areas with less than 
1.0 ppm fluoride for 10 to 87 years. 

This study represents the first systematic 
survey of the fluoride concentration of bones 
of individuals exposed to various concentrations 
of fluoride in drinking water. Previous studies 
of exposure to high levels of fluoride, recently 
reviewed by iIcCIure and associates (pp. 741- 
746 of this issue), have dealt with no more than 


Dr. Zipkin and Dr. McClure, biochemists, are re- 
spectively assistant chief and chief of the Laboratory 
of Biochemistry, National Institute of Dental Re- 
search, Public Health Service. Dr. Leone is chief 
of medical investigations uith the institute, and Mr. 
Lee is a chemist tvith the biochemistry laboratory. 


four cases {1-5). More extensive data have 
been reported on the fluoride concentration of 
selected bones of individuals in low-fluoride 
areas {6-S). 

Most of the pei-sons whose bones were 
examined in the present studies died suddenly, 
the chief causes being trauma, coronary heart 
disease, and cerebrovascular accidents. Al- 
thougli bones of persons with chronic illness or 
diseases known to affect bone structure were ex- 
cluded from the microscopic study, they were 
included in the fluoride deposition study so that 
tlie effect of such conditions might be observed. 
The fluoride analysis thus included bones from 
3 individuals with a malignancy and 3 with 
renal disease. 

The 69 individuals in the fluoride deposition 
study, 40 men and 29 women aged 26 tlnrough 
90 years, provided 190 bones and 64 specimens 
of intervertebral cartilage. Approximately 80 
percent of these bones and cartilage specimens 
were also examined histologically. The bones, 
consisting of a portion of the iliac crest, ^ the 
lumbar vertebra, and the sixth rib, were fixed 
in 10 percent formalin at autoi^sy. 
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Table 1 . Percentage ash and fluoride In dry, fat-free bones of individuals ingesting drinking water 

containing less than 1 ppm fluoride 


Sub- 

ject 

No. 

Sex 

Age 

(years) 

Resi- 

dence 

Iliac crest 

Rib 

Vertebra 

(years) 

Ash 

Fluoride 

Ash 

Fluoride 

Ash 

Fluoride 



0.1 ppm iluoride 

1 

Male 

27 

27 

56. 8 

0. 019 

61. 4 


SO. 2 

0. 031 

2 

Male 

32 

12 

56. 2 

. 044 

56. 9 

. 037 

50. 4 

. 054 

3 

Male 

35 

35 

58. 1 

.045 

59. 4 


43. 7 

. 043 

4 


38 

12 





52. 2 

. 024 



47 

10 





49. 9 

. 056 

6 

Female.- 

47 

15 

57. 6 

. 020 

57. 9 

. 024 

46. 6 

. 019 

7 

Male 

50 

25 

59. 6 

. 030 

60. 9 

. 024 

51. 7 

. 026 

8 

Female 

55 

20 

58. 9 

,038 

53. 9 

. 043 

43. 8 

. 036 

9 

M.ale 

56 

20 

52.6 

. 046 

57. 8 

.047 

47. 9 

. 0o7 

10 

Male 

02 

62 

54. 9 

. 032 

57. 6 

. 028 

50. 9 

. 038 

11 

Male 

62 

62 

58. 8 

. 024 

57. 3 

. 031 

46. 8 

.028 

12 

Male 

05 

41 

54. 2 

. 034 

54 0 

. 062 

43. 2 

. 034 

13 

Male 

00 

15 

57. 6 

. 028 

61. 9 

. 039 

45. 7 

. 026 

14 

Female - 

68 

10 

62.9 

. 073 

65. 5 

. 077 

55. 7 

. 079 

15 

Male 

69 

10 

58.3 

. 035 

60. 0 

. 037 

60. 5 

. 034 

16 

Male 

70 

60 

54. 8 

. 032 

60. 2 

. 039 

44. 3 

.042 

17 

Female 

73 

32 

54. 0 

.048 

57. 6 

. 060 

44 6- 

.055 

18 

Ffiirijilfi. 

82 

40 

56. 8 

. 044 

58. 8 

. 037 



19 

Male 

87 

87 

59. 2 

. 055 

59. 8 

. 062 

40. 9 

. 059 



0.2 ppm fluoride 


Female 

32 

10 



68. 4 


53. 6 

0. 038 

21 

Male... 

32 

_ 

1 32 

58. 8 

0. 053 

64. 1 


51. 7 

. 043 



0.3 ppm fluoride = 

22 

Fem.ale 

48 

48 



60. 5 

0. 048 

■■■ 


23 

Male . 

53 

24 

59.7 

0. 046 

54 4 

. 056 


0. 050 

24 

Male .. 

59 

57 






. 093 

25 

Female 

74 

25 

59.0 

. 07S 

57. 9 

. 0S9 

43. 7 

.077 



0. 1-0 4 ppm fluoride 


Male.. . 

32 

32 



56. 2 

0. 062 

45 4 

0 

27 

Female 

40 

10 



60. 6 

. 071 

40 S 

1 ( 1 

28 

Male 

44 




53. 4 

. 039 

4G 4 

0 

29 

Male 

57 

34 



60. 2 

. 030 

44 Q 

040 

30 

Male 

59 

10 



54. 4 

. n7R 

4 s' 5 

no 1 

31 

Male 

64 

10 



60. 4 

. nii-t 

51 4 

075 

32 

Male 

71 




GO, 0 

nao 

45 3 

nwQ 

33 

Male 

74 




51. 3 

. 106 

4a s 

. 119 


Mean 


28. 1 

57. 4 

. 041 

5R. « 

050 

ita n 



SE .. 

2.8 

3. 4 

.3 

. 003 

. 7 

. 001 

.0 

.005 


‘ Resident of Baltimore, Md.; water fluoridated to 1 
ppm in November 1952; received fluoridated water for 
2 years. 


- Residents of Wa.sliinfiton, D. C.; water fluoridated 
received fluoridated water 
4, 2, 3, and 3 years, respectir ely. 
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The intervertebral cartilage was separated 
from the vertebra, and all specimens were 
cleaned of adhering soft tissues. Each sample 
•was dried overnight at 105° C., broken into 
pieces, and extracted with alcohol for 8 hours 
and with ether for 4 houi-s. After the sample 
was ground to pass a 60-mesh sieve, a portion 
was ashed for 3 hours at 560° C. and analyzed 
for fluoride {9-11). The significance of the 
differences in means was calculated according 
to Fisher’s t test for paired values. The so- 
dium, potassium, calcium, magnesiiun, phos- 
phorus, carbon dioxide, and citrate contents of 
tliese tissues will be reported later. 

Bone Fluoride 

The percentages of ash and fluoride in dry, 
fat-free bones for each individual in the study, 
grouped according to the level of fluoride in the 
drinking water*, are recorded in tables 1 
through A Ages and years of residence are 
also given, but it is not possible to detect any 
definite relation between the fluoride concen- 
tration and these factors. 

The fluoride values for the 15 bones from the 
individuals who had a malignancy or renal 
disease were witliin the variations encountered 
for others in the same group (subject No. 5 in 
table 1 ; subjects Nos. 8, 10, and 11 in table 3 ; 
iliac crest, subject No. 1 in table 4) or slightly 
higher (subject No. 2 in table 2; rib and verte- 
bra, subject No. 1 in table 4) . No significance 
can be attached to the somewhat liigher values 
since tliey occurred in individuals from the two 


smaller groups (tables 2 and 4). Moreover, 
approximately a tenfold increase in fluoride 
concentration of tire bones from the lo'svest-to 
the liighest fluoride areas (tables 1 and 4) -was 
seen without any apparent tissue damage. 

Less Than 1 ppm Fluoride 

Individuals exposed to less than 1 ppm fluo- 
ride were residents of several localities, with 
fluoride concentrations in the drinking water 
varying from 0.1 ppm in New York City to 
0.4 ppm in San Antonio, Tex. The mean was 
0.2 ppm. Five persons in this group, aged 32 
through I4 years, drank water fluoridated to 
1 ppm fluoride for 2 to 4 years. The fluoride 
content of the bones of these five was within 
the variations encountered in other samples in 
thisgi’oup (table 1). 

On a dry, fat-free basis, the mean concentra- 
tions of fluoride in the various bones of indi- 
■viduals exposed to less than 1 ppm fluoride 
were similar, 0.041, 0.050, and 0.054 percent 
for the iliac crest, the rib, and the vertebra, 
respectively. As expected, the fluoride con- 
centrations of the rib and the vertebra were 
generally highest in the individuals from San 
Antonio. 

Five samples of stermun from this group 
varied from 0.040 to 0.101 percent fluoride with 
a mean, ± standard error, of 0.066 ±0.012 per- 
cent (not including one inordinately high value 
of 0.229 percent fluoride). On an ash basis, 
they ranged from 0.078 to 0.188 with a mean of 
0.134 percent. The mean concentration of fluo- 
ride in the ash of the vertebra (0.112±0.010 


Table 2. Percentage ash and fluoride In dry, fat-free bones of individuals ingesting drinking 
wafer containing 1 ppm fluoride. Grand Rapids, Mich.^ 


Sub- 

ject 

No. 

Sex 


Resi- 

dence 

(j-ears) 

Iliac crest 

1 Rib 

Ver 

tebra 


Fluoride 

Ash 

Fluoride 

jtsh 

Fluoride 

1 

2 

3 

- 4 

5 

Female 

Female 

Male - 

Female 

Male 

64 

64 

82 

83 

85 


m 

mQQ 3 

wj 



45. 9 
48.4 
51.3 
53. 3 
50.9 

0. 130 
.238 
. 140 
, 135 
. 159 

Mean 

SB 

75.6 

I. 5 



. 138 
. 016 



50.0 I 
1.3 1 



1 Fluoride added to drinking water January I9J5. 
exception of male aged 82 years. 


Subjects received fluoridated water for 12 years 


with 
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percent) was similar to that of the sternum ash 
(0.134± 0.023 percent) j but it was significantly 
higher than that in the ash of the iliac crest 
(0.072 ±0.006 percent, F<0.01) or in the rib 
(0.086±0.008 percent, P<0.05). 

While ash concentrations of the vertebra and 
the sternum were similar (49.0 percent and 49.4 
percent), they were significantly lower than 
that of the iliac crest (57.4 percent, P<0.01) or 
the rib (58.8 percent, P<0.01). 

FlAtoride Level of 1 ppm 

A second group, composed of 5 persons, were 
residents of Grand Eapids, Mich., where the 
water supply was fluoridated to 1 ppm in J an- 
uary 1945. The autopsy specimens were ob- 
tained between November 1956 and January 
1957 ; thus exposure to 1 ppm fluoride was for 
a maximum of 12 years during the last years of 
life. 

As with the low-fluoride group, no differ- 
ences were found in the concentration of fluo- 


ride in the various bones of this group (table 
2). On a di 7 , fat-free basis, the mean per- 
centages were 0.138 for the iliac crest, 0.139 for 
the rib, and 0.160 for the vertebra. The fluo- 
ride concentrations of the ash of the iliac crest 
(0.225=t0.026 percent) and of the rib (0.241±: 
0.030 percent) were similar, but they were 
significantly lower than that of the vertebra 
(0.323±0.043 percent, P<0.05).' Appreciable 
amounts of fluoride thus accrued during the last 
10 to 12 years of life of these 5 individuals aged 
64 through 85 years. 

For the 5 exposed to 1 ppm fluoride, the con- 
centrations of ash in the iliac crest (61.2 per- 
cent) and the rib (57.4 percent) were similar 
but significantly higher than that of the verte- 
bra (50.0 percent, P<0.01), 

Fluoride Level of 2.6 ppm 

Colorado Springs, Colo., and Amarillo, Tex., 
were the residences of 27 subjects. Colorado 
Springs has had a uniform and verified history 


Table 3. Percentage ash and fluoride in dry, fat-free bones of individuals ingesting drinking wafer 
containing a mean of 2.6 ppm fluoride, Colorado Springs, Colo., and Amarillo, Tex. 


Sex 

Age 

(years) 

Resi- 

dence 

(years) 

Iliac crest 

Rib 

Vertebra 

Ash 

Fluoride 

Ash 

Fluoride 

Ash 

Fluoride 

]MaIe 

36 

10 

59.6 

0. 095 

57.8 

0. 106 

47. 3 

0.098 

Male 

36 

36 

58. 9 

. 092 

61. 1 

. 103 

49. 7 

. 145 

Female 

47 

10 

57.3 

. 219 

59. 7 

. 194 

54. 3 

. 239 

Female 

47 

15 

61. 4 

. 481 

66.7 

. 370 

56. 8 

. 521 

Male 

50 

10 

57. 9 

. 129 

58. 3 

. 109 

52. 7 

. 179 

Female 

53 

22 

61. 2 

. Ill 

62. 2 

. 134 

52. 4 

. 163 

Female 

54 

20 

62. 0 

. 247 

65. 0 

. 179 

53.8 

. 332 

Male 

54 

20 



56. 1 

. 269 

4.^ 7 

3^5 

Male 

56 

10 

57. 3 

. 141 

55. 1 

. 104 

44. 9 

.' 150 

Male 

57 

46 

58. 2 

. 288 

59. 5 

. 278 

32. 7 

. 197 

Male 

58 

25 



58. 9 

. 391 

4.®; n 

334 

Female 

63 

25 

60.0 

. 297 

58. 0 

. 279 

47. 8 

. 305 

Male 

65 

30 

60. 0 

. 268 

56. 9 

. 276 

47. 9 

. 299 

Female 

66 

10 

62. 7 

. 214 

59.4 

. 194 

44. 3 

. 244 

Female- 

69 

28 

59.9 

. 458 

58. 2 

.453 

50. 7 

. 548 

Male 

71 

36 

53.3 

.454 

57. 2 

. 303 

47. 2 

. 400 

Female 

75 

16 

60. 8 

.237 

59. 3 

. 244 

42. 6 

. 262 

Male 

76 

76 

61.6 

. 371 

55. 5 

. 347 

54. 0 

. 346 

Male. 

79 

40 

61. 7 

. 176 

59. 4 

. 161 

47. 3 

. 189 

Female 

80 

13 

60.4 

. 190 

59. 5 

. 205 

50. 2 

. 293 

Female 

81 

52 

60. 1 

. 321 

59. 3 

. 293 

36. 6 

. 264 

Female.. . 

82 

76 

56. 4 

. 334 

52. 3 

. 338 

46. 0 

. 382 

Female 

83 

54 

62.0 


62. 4 

. 267 

51. 9 

3fi7 

Female 

83 

60 

58. 6 


62. 4 

. 373 

56. 1 

3r»?t 

Male 

84 

32 

60.9 


58. 6 

. 121 

53. 7 

177 

Female 

84 

62 

59. 3 

.431 

61. 7 

. 443 

45. 4 

3^1 

Male 

90 

55 

60. 9 

.304 

62. 2 

. 245 

48. 1 

!295 

Mean 

65. 9 

32.9 

59. 7 

. 267 

59. 7 

. 257 

48. 3 

9.R(^ 

SE 

3. 0 

4. 0 

. 4 

. 023 

. 6 

.020 

1. 1 

023 


Sub- 

ject 

No. 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 
IG 

17 

18 

19 

20 
31 
22 

23 

24 

25 

26 
27 
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Group Oomparison 

tilTTS"™-, “’‘®® roncentra- 

lions of fluonde in tie various bones ,vere 

WotW against the fluoride level of the drinldug 

water to which the individuals were exposed 
(see chart) . The result indicates that the rela- 
tion between duoride in the bones and duorido 
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Fluondo concentration of dry fot-froe bone (percent) 


Relation of fluoride in dry, fat-free bones to 
fluoride in drinking water. 



in the drinking water up to 4.0 ppm is ade- 
quately described by a straight line function. 

Other Findings 

The concentration of fluoride in the dry, fat- 
free intervertebral cartilage also appeared to 
increase somewhat with elevated levels of water- 
borne fluoride (table 5). Calcification of this 
tissue, however, appears not to have been 
affected by the fluoride concentration of the 
drinking water. 

Li addition to the fluoride and ash analyses 
reported in the preceding tables, it may be of 
interest to note that the fat content of neither 
the bones nor the intervertebral cartilage was 


related to the fluoride content of the drinking 
water. The mean concentrations of fat in the 
oven-dry bones had the following range : 

Fal content (percent) 


Lowest 


Iliac crest 23. 2 ±5. 7 

Rib 23. 4±3. 6 

Vertebra 32. 2 ±7. 6 

Sternum ■ 41. 3±4. 3 

Intervertebral cartilage — 1. Si . 2 


> Only one fluoride group e.xamined. 


Highest 
35. 3±2. 6 
30. 2±5. 7 
43. 8i4. 3 
41. 3 i 4. 3 
3.3± .8 


-Discussion 

The fluoride concentrations in the bones ex- 
amined in the present study from both low- 
fluoride areas and high-fluoride areas approxi- 
mate those observed in the previous limited 
studies (tables 6 and 7). For one resident of 
London, a low-fluoride area, a very high value 
of 0.687 percent fluoride in rib ash was obtained 
( 7 ). The highest concentration of fluoride 
found in the present study in bones of mdividu- 
als who had been drinking water contahiing less 
than 1.0 ppm fluox’ide was 0.428 percent in a 
sample of ashed sternum, and the next high 
value was 0.238 percent fluoride for a sample of 
vertebral ash. In considering the data for 
high-fluoride areas, some reservations must be 
attached to the high values presented by Kil- ^ 
born and associates (-5), since these results may 
liave been due to the subnormal living standards 
and the low nutritional status of this area 
(Chengtu, China). 

Fluoride in the diunking water up to 4.0 ppm 
did not affect the ash content of any of the bones 
analyzed. 

For any given level of fluoride in the drinking 
water, the mean concentrations of fluoride in the 


Table 5. Percentage ash and fluoride in intervertebral cartilage in relation to fluoride level of 

drinking water 


Fluoride level of ater (ppm) 

Number of 

Dry, fat-free basis 

I Ash basis 

samples 

Ash 

Fluoride j 

Fluoride 

<1.0 


4. 8-^0 3 

0. 003 dr 0. 000 
. 004± . 001 
.004dr .001 
. 007± . 003 j 

0. 049 ±0. 008 
. OOOd: . 029 
. 098d: . 015 
.1594: . 0,56 

1.0 


3. 9± .3 
3. 8+ .2 

2.6 

26 

1.0 

1 

4.2± . 1 



^ote: Dat.i .ire expressed as mean±standard error. 
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Table 6. Percentage fluoride in human bone ash from low-fluoride areas 


Fluoride level of water 
(ppm) 


0 . 0 . 


Not given, presumably 
low.’ 

0.1 

0.0-0.5 

1.0 


Bone 


fRib 

Humerus 

Tibia 

“Toe” 

Skull 

“Long boncs”. 

Rib... 

Iliac crest 

Rib 

Vertebra 

Rib 

Iliac crest 

Rib 

Vertebra 

Sternum 


Number 

of 

samples 


(n 


1 

1 

1 

1 

1 

11 

13 

S3 

83 

25 

20 

30 

31 
5 


Fluoride in 
bone ash. 
(percent) 


0.01 
. 1 
.02 
. 16 
.059 
.070 

0. 048-. 21 
” . 028-. 128 
. 006-. 252 
. 005-. 331 
. 115- 687 
. 034-. 132 
. 033- 207 
. 040-. 238 
. 078-. 188 


Source of data 


Boissevain and Drea (3). 
Do. 

Do. 

Do. 

Klement (,19). 

Do. 

Roholm (1). 

Martin (8). 

Smith and associates (7). 
Do. 

Clock and associates (6). 
Present study. 

Do. 

Do. 

Do. 


’ Designated as 
5 Not given. 


'normal" individuals. 


* Data originally given on drj^ fat-free basis; cfilcu- 
lated to ash basis assuming mean ash value of 59.0 
percent for iliac crest from present study. 


Table 7. Percentage fluoride in human bone ash from high-fluoride areas 


Fluoride level of water 
(ppm) 

Bone 

Number 

of 

samples 

Fluoride 
in bone ash 
(percent) 

Source of data 

2.0 

Rib 

4 

0. 12 -0. 35 i 

Boissevain and Drea (3) 


Miscellaneous 

15 

1. 47 -2. 21 i 

Kilborn and associates (o) 


f Sternum 

1 

.69 

Linsman and McMurrav 

4.4-12.0 


(4). 


[Vertebra 

I 

.75 

Do. 

80 - 

Miscellaneous 

8 

. 715- . 967 

McClure and associates.' 


flUac crest---- 

33 

. 157- . 872 

Present study. 

1 n-4 n 

1 Rib 

35 

. 150- . 843 

Do. 



36 

. 208-1. 103 

Do. 





r This issue of Public Health Reports, pp. 741-746. 


dry, fat-free iliac crest, rib, and vertebra were 
similar. On an asb basis, however, the fluoride 
concentration of the vertebra was significantly 
higher than that of the rib at fluoride levels up 
to 2.6 ppm. At higher amounts of fluoride in 
the drinking water, this difference did not 
obtain. 

Previous studies dealing with fluoride deposi- 
tion in the white rat {W-2S) and urinary fluo- 
ride excretion by the rat (23) and by man 
(24, 25) have indicated that as bone ages it may 
lose some of its capacity to store fluoride. This 
decrease in fluoride deposition with increasing 
acre has been presented in graphic form by 
Hodt^e (26) based on the data on man of Smith 
and ^sociates (7). In the present study, most 
of the subjects were of advanced age, and the 


means for the four groups varied only from 55.5 
to 75.6 years. Hence, on the one hand, it was 
imlibely that a relation between fluoride deposi- 
tion and age would be apparent; on the other 
hand, the age factor would tend not to bias any 
relation between bone fluoride and water 
fluoride. 

From this extensive survey on the fluoride 
content of human skeletal tissues, it appears that 
the deposition of fluoride is directly related to 
the fluoride content of the drinking water up 
to 4.0 ppm. The deposition of fluoride in dentin 
and enamel is also elevated proportionately with 
an increasing concentration of fluoride in the 
drinking water (^). 

There is no indication in these data or in those 
of previous studies that these human calcified 
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tissues approach their theoretical capacity of 
about 3.5 percent fluoride, although drink- 
ing water containing as much as 4.0 ppm fluoride 
was ingested. Prolonged exposure to the water 
of Colorado Springs, Colo., and Amarillo, Tex. 
(2.6 ppm fluoride) , and to that of Lubbock, Tex. 
(4.0 ppm fluoride) , elevated the fluoride content 
of the bone ash to a maximum of 1.080 and 1.103 
percent, respectively. 

The data from the five subjects of Grand 
Eapids, Mich., are of special interest. Ex- 
posure to water containing 1 ppm fluoride did 
not exceed 12 years, and the average age of the 
subjects at the time they started to use fluo- 
ridated water was about 63 years. Neverdie- 
less, a mean concentration of 0.146 percent fluo- 
ride on a dry, fat-free basis was found in these 
relatively old bones, compared with an average 
value of 0.049 percent in the bones of individ- 
uals of an average age of 56 years ingesting 
water containing less than 1.0 ppm fluoride. 

The fluoride data in the present study coupled 
Avith the microscopic findings on essentially the 
same individuals constitute substantial evi- 
dence that a concentration of fluoride as high 
as 0.548 percent in the dry, fat-free bone and 
1.080 percent in the bone ash (for subjects in 
both'studies) may be present without produc- 
ing any apparent tissue damage. 

Summary 

Selected bones and skeletal tissue — ^iliac crest, 
rib, vertebra, sternxun, and mtervertebral carti- 
lage — obtained from 69 individuals 26 through 
90 yeax’s of age who had drunk water contain- 
ing 0.1 to 4.0 ppm fluoride for at least 10 years 
wei-e analyzed for ash and fluoride. These 
bones, which showed no significant histologi- 
cal changes, contained up to 0.548 percent fluo- 
ride on a dx’y, fat-free basis and 1.080 percent 
fluoride on an ash basis. The mean ash content 
of the iliac crest and I'ibs varied from 57.4 to 
61.2 pex'cent and that of the sLernxim and verte- 
bra from 44.6 to 53.7 percent. 

At any given level of fluoi-ide in the drinking 
water, the various bones contained, on a dry, 
fat-free basis, similar concentrations of fluo- 
ride. The fluoride concentx'ation of the inter- 
vertebral cartilage was considerably less than 
that of the bones. 


The concentration of fluoride in the boixes 
increased in an essentially linear fashion with 
an increase of fluoride in the drinking water 
up to 4.0 ppm. 
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Training in Radiological Health 


Sanitary Engineering Center. A course in 
the medical and biological aspects of radio- 
logical health will he given at the Robert A. 
Taft Sanitary Engineering Center, Public 
Health Service, October 20-31, 1958. De- 
signed for medical, dental, and biological 
personnel responsible for program decisions 
in Federal, State, and local health agencies, the 
course will present data pertinent to radio- 
logical health program planning, with em- 
phasis on radiation exposure in the healing 
arts. 

Areas to be covered include biological ef- 
fects of radiation, philosophy and procedures 
of radiation protection, practical methods of 
reducing exposure from medical and dental 
X-rays, administrative problems of a radio- 
logical health program, and the current status 
of legislative and regulatory procedures. 

No previous formal training in radioactivity 
or radiation is necessary, and there are no 
tuition or fee charges. Application forms and 
further information concerning the course 
may be obtained from the Robert A. Taft Sani- 


tary Engineering Center, 4676 Columbia Park- 
way, Cincinnati 26, Ohio. 

University of Pittsburgh. Beginning in 1958- 
59, 2- and 3-year courses in the health aspects 
of nuclear technology leading to master’s and 
doctor’s degrees will be offered by tlie Gradu- 
ate School of Public Health. Although focused 
on occupational and health aspects of nuclear 
reactors, the new program will cover the fields 
of health physics and radiation biology. In 
addition to graduate school facilities, other 
University Medical Center facilities and some 
community installations ivill be used. 

Pittsburgh’s radiation health training pro- 
gram, located in the department of occupa- 
tional health, was made possible by a 10-year 
grant from the Rockefeller Foundation. An 
additional grant of $30,000 awarded by the 
Atomic Energy Commission will be used for 
equipment and instruments. 

ApplicaU'ons and more information may be 
obtained from the Secretary, Graduate School 
of Public Health, University of Pittsburgh, 
Pittsburgh 13, Pa. 
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Chemical analyses of the bones of two women indicate that human 
bone may contain as much as 0.5-0.6 percent fluoride without 
being adversely affected. 


Excessive Fluoride In Water 

/m/ Bone Chemistry 

e/" ccUetS 

F. J. McCLURE, Ph.D., H. G. McCANN, M.S., and N. C. LEONE, M.D. 


C HEJiIICAL analyses of skeletal tissues of 
two women have provided new data on the 
effect on bone composition of excessive amounts 
of fluoi'ide in drinking water. One of these 
women, subject A, T-t years old, lived for 24 
years prior to death in Washington, D. C., 
where the drinking water contained 0.2 ppm 
fluoride. The other, subject B, died at 78 years 
after 34 years of residence in Bartlett, Tex., 
where the di’inking water contained 8.0 ppm 
fluoride. Subject B, whose death was caused 
by a cerebral vascular accident, was a member 
of a popxdation gi’oup previously studied (f). 
Subject A died of a heart attack. 

The mgestion of fluoride and its concomitant 
occui'rence in the animal body has been studied 
previously and extensively by the analysis of 
various tissues of cattle, sheep, swine, and small 
laboratory animals {B- 12 ). Similar data for 
man, liowever, are limited .and apply practically 
entirely to the bones and teeth. 

The authors are all tvith the National Institute of 
Dental Research, Public Health Service. Dr. Mc- 
Clure is chief, and Mr. McCann is a staff member of 
the Laboratory of Biochemistry. Dr. Leone is chief 
of medical investigations. 


Roholm { 2 ) tabulated the results of the 
fluoride analyses of human tissues available in 
the literature up to 1037. His fluoride data, 
expressed as a percentage of the bone ash, are 
considered normal for the bones of adults with- 
out unusual exposure to the mineral. Values 
ranged from 0.06 to 0.21 percent fluoride. 

He also reported the fluoride content of bones 
of two men who had been employed in the han- 
dling of cryolite and were thereby exposed to 
e.\'cessive quantities of the dust of this fluoride- 
containing mineral. The ash of bone specimens 
from these two cryolite workers contained as 
much as 1.31 percent fluoride. 

Boissevain and Drea {13) reported 0.12-0.35 
percent fluorido in ash of human rib bones after 
15-40 years of exposure to a domestic water 
containing 2.5 ppm fluoride. They found 0.07 
percent fluoride in ash of one human rib with 
no known exposure to a fluoride drinking water. 
Linsman and Murray (I 4 ) attributed a case of 
so-called fluoride osteosclerosis to the use of 
drinking waters containing 4.4r-12.0 ppm fluo- 
ride. The ash of the sternum and that of lum- 
bar vertebral body were reported to contain 0.69 
and 0.75 percent fluoride respectively. 

In 1938 Wolff and Kerr (IS) analyzed the 
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skeletal tissues of a man, 48 years of age, ex- 
posed almost daily for 18 years to the dust of 
rock pliospliate (3.88 percent fluoride). Ac- 
cording to their data, based on 9 different bone 
specimens, 0.18-0.70 percent fluoride was pres- 
ent in the dry, fat-free bone. 

Kilborn and co-workers (16) observed not 
only a high incidence of mottled enamel in the 
inhabitants of a remote province of Cliina but 
also a chronic skeletal disease which they at- 
tributed to fluorosis. The drinking water used 
in two villages contained 6.3 and 5.9 ppm fluo- 
ride. A native of one of these villages, a 37- 
year-old man, was autopsied after accidental 
death. Sixteen difl’erent bones fi-om this man 
averaged 1.27 percent fluoride in tlie dry bone 
and 1.91 percent fluoride in the bone ash. 
The results varied from Q.97 to 1.50 percent 
fluoride in dry bone and from 1.47 to 2.20 per- 
cent fluoride in bone ash. 

The fluoi’ide in the ribs of humans of differ- 
ent ages with no known abnormal exposure to 
fluoride was studied by Glock and associates 
(17). Although considerable variation oc- 
curred, there is evidence of an increase in skele- 
tal fluoride concomitant with advancing age. 
Their results, which appear to be somewhat 
high, are : 


Age (.years) 

Percent Percent , 

fluoride in fluoride in 
fat-free bone bone ash 
0. 024 


.033 


2 

06 

0. 115 

35 

OSS 

. 174 

oo _ . _ _ 

.IS 

.397 

9k 

.061 


27 

.28 

. 591 

32 

.089 

. 194 

37 

.31 

.687 

S7 

. 15 

. 280 

54 

. 23 


5Q 

.09 

. 186 

fin 

.23 

. 473 


.18 

.380 


This relation to age has been studied more re- 
cently by Smith and associates (18). In the 
ao-e group 81-90 years, the fluoride in skeletal 
ash averaged a little more than 0.128 percent 
but ranged from 0.034 to 0.331 percent for 10 
samples of rib and vertebra. Although marked 
variations thus occurred in the data for indi- 
viduals of the same chronological age, these 
authors state that there is “a striking approxi- 
mation to a linear relationship for the average 


bone fluoride concentrations when 10-year age 
groups are plotted against the logarithm of the 
age.” These normal accumulations of skeletal 
fluoride were associated with the use of a drink- 
ing water containing 0.06 ppm of fluoride. 

In a more recent study, the fluoride content 
of the iliac crest was found to vary from 0.0164 
to 0.0505 percent on dry, fat-free bones in per- 
sons aged 32-84 years who had no known ex- 
posure to a fluoride water (19). Extensive 
data on the relation between fluoride in drinking 
water and fluoride in skeletal tissues are re- 
ported by Zipkin and associates (see pp. 732- 
740 of this issue of Puilia Health Reports). 

It is evident from these bone analyses that 
fluoride may accumulate in skeletal tissues con- 
comitant with the ingestion of fluoride. The 
presence of relatively large quantities of fluoride 
in drinking water would be expected to cause 
marked increases in skeletal fluoride after a pro- 
longed exposure. This was found to have 
occuri-ed in the woman of tliis study exposed to 
high-level fluoride water. 

Wliile a major interest in the chemistry of 
these human skeletal tissues is the extent of 
fluoride accumulations, it was our purpose also 
to throw some light on the relation of fluoride 
to other bone elements, particularly those con- 
cerned with calcification. Accordingly, the 
ash, calcium, phosphorus, magnesium, and car- 
bon dioxide contents of the bones were deter- 
mined. 

Methods and Results of Analyses 

For the chemical analyses, the bones were re- 
duced to small pieces j the fat was extracted with 
alcohol and ether; and tlie sample was ground 
to pass a 60-mesh sieve and then dried at 110® 

C. A temperature of 600° C. was maintainec 
in the electric muffle furnace for ashing 
Fluoride was determined on the ashed sample; 
by standard procedures (20, 21), which re- 
quire steam distillation using percldoric acid 
and titration of the fluoride evolved in the 
distillate with standard thorium nitrate.^ In 
addition to fluoride, calcium was determined 
on the ashed samples by triple precipitation of 
the oxalate from acid solution by slow addition 
of NHtOH to avoid contamination with phos- 
phate and to assure good separation o mag- 
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Table 1. Composition of skeletal tissues (dry, fot-free) of two adults with extremes of fluoride 

exposure 


Bone specimen 

Percent 

ash 

Percent 

calcium 

Percent 

phos- 

phorus 

Calcium/ 

phos- 

phorus 

Percent 

magnesium 

Percent 

carbon 

dioxide 

Percent 

-fluoride 

Ai 

B = 

A 

B 

A 

B 

A 

t 

B 

A 

B 

A 

B 

A 

B 


68.73 

70.94 


26. 71 

11. 70 

11. 71 

2.26 

2. 28 


0. 35 

3. 93 

3. 95 

0.062 

0. 551 


65. 14 


24. 92 


11. 11 


2.24 




3:44 


.067 



57. 43 

71. 65 

20. 92 

26.97 

9.24 

11.81 

2.26 

2.28 




EVili! 

.080 

. 512 


68. 10 


26. 12 

26. 79 

11. 61 

11. 87 

2. 25 

2. 26 

. 36 

. 39 

■OHi] 

3 . 96 

. 092 

. 653 

Lumbar vertebra 

43. 39 


15. 69 

22. 38 

7.46 

9. 46 

2. 10 

2. 37 

. 48 

. 34 


3. 42 

. 077 

.550 



ftftvitl 


22.66 


10.01 


2.26 


. 33 


3. 41 


. 550 


46. 38 


16. 72 


7. 50 


2. 33 


. 31 


2. 39 


. 086 




58. 82 


EfnBTi 


9. 53 


2. 30 


. 33 


3. 15 


. 530 

Rib 

54.78 

66. 92 



9.50 

wet 

2. 22 

2.29 

. 35 

.35 

2. 92 

3. 83 

. 089 

. 630 



67. 5£ 




10. 7£ 


2. 28 


. 32 


3. 88 


. 577 



55. 86 


20 . 27 


8. 84 


2. 29 

■■■■ 

. 32 


3. 19 


. 540 


57. 77 


21. 90 


9.81 


2.23 


. 36 


2. 93 


. 078 


Intervertebral cartilage 

6. 72 

5. 19 

1. 72 

.61 

.63 

■ 

2. 73 


. 13 

. 15 


. 20 

. 006 

. Oil 


1 Washington, D. C., resident; 0.2 ppm fluoride in ^ Bartlett, Tex., resident; 8.0 ppm fluoride in drinking 
drinking water. water. 


nesium (2g). Final weighing was as CaF,. 
Magnesium was determined in the filtrate by 
double precipitation as magnesium ammonium 
phosphate. Phosphorus was determined on the 
imashed sample by the molybdovanadophos- 
phate differential spectrophotometrio method 
(^S). Carbon dioxide was determined on the 
unashed samples by evolution with HCIO 4 and 
absorption of the dried gas in a weighing bulb, 
a modification of the standard procedure . 

In ^able 1 the analytical data are presented 


on the dry, fat-free bone. As might be ex- 
pected, the most remarkable difference in the 
chemical content of the bones of these two aged 
adults lies in the fluoride. As much as 0.653 
percent fluoride was present in the calvarium 
of the Bartlett woman, subject B, with a mini- 
mum of 0.512 percent fluoride present in the 
fibula. In striking contrast, the ma.ximum per- 
centage of fluoride in the skeletal tissues of the 
control, the nonfluoride subject A, was 0.092 
percent in the calvarium. The fluoride concen- 


Table 2. Composition of bone ash of two adults with extremes of fluoride exposure 


Bone specimen 


Percent 

calcium 


Femur 

Tibia 

Fibula 

Calvarium 

Lumbar vertebra 

Thoracic vertebra 

Dorsal vertebra 

Miscellaneous vertebra.. 

Rib 

Right pelvis 

Acromioclavicular joint. . 
Crest of ilium 


A I 


B2 


38. 49 I 
38. 25 
36. 43 
38. 36 
36. 16 


36. 05 


38. 52! 


37.01 


37. 65 


37. 64 
37. 50 
37. 15 

37. 25 


37. 23 
37. 60 
36. 37 
36. 29 


Percent 

phosphorus 


17. 02 

17. 06 

16. 09 

17. 05 
17. 19 


16. 17 


17. 34 


16. 98 


B 


16. 51 


16. 48 
16. 62 

15. 69 

16.45 

iflOO 

16. 45 
15.98 
15. S3' 


Calcium/ 

phosphorus 


2.26 
2 . 24! 
2 . 2& 
2.25 
2. lOl 


2. 23 

2.22 

"§.'23 


B 


2. 28 


2. 28 
2.26 
2. 37 
2. 26 

'zsoi 

2 29 

2 ! 28 

2. 291 


Percent 

magnesium 


0. 53 
. 58| 
. 85 
. 53! 

1 . 11 


. 67 
"."C4i 

'.'62 


B 


0. 49 


, 47 

. 551 

. 56 
. 54 


, 56 
. 52 
, 47 
, 61 


Percent 

carbon 

dioxide 


5. 72 
5. 28 

'i'43 

3. 41 


5. 15 
' 5 .' 33! 


5. 07 


B 


5. 57 


5. 58! 
5. 54! 
5. 68 
5. 60 

'5.'36! 
5. 72 ! 
5. 75| 
5.71 


Percent 

fluoride 


0. 090 
. 1031 
. 139! 
. 135 
. 177 


. 185 

Tiei 


. 135i 


’ Washington, D. C., resident; 0.2 ppm fluoride in 
dnuking water. 


B 


0. 771 


. 715 
.914 
. 913 
. 904 

'.*90i 
. 941 
. 855 
. 966 


resident; 8.0 ppm fluoride in drinking 
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trations in all the different dry, fat-free bone 
specimens were relatively constant. 

Table 2 shows the percentage composition of 
the bone ash of the two women. It will be noted 
that the femur and fibula ash of B contained 
somewhat less fluoride, 0.771 percent and 0.715 
percent respectively, than did the other speci- 
mens of bone ash of B; which were quite uniform 
and ranged from 0.855 to 0.966 percent fluoride. 
The femur ash of A also contained less fluoride 
than did the ash of other bones. One explana- 
tion of this observation may be the higher ash 
content of these bones. 

Some differences in the ash, calcium, and per- 
haps phosphorus, in addition to fluoride, in the 
dry, fat-free bones of these two particular 
women occurred (table 1) . Ii\ 5 possible com- 
parisons of the same bones from these 2 similar 
individuals, more asli, calcium, and phosphorus 
were contained in the bone specimens of B than 
in those of A. These differences are most pi-o- 
nounced with respect to ash and calciiun. There 
is a suggestion of some elevation in percentage 
of carbon dioxide iir the bones of B compared 
with A. The calcium-phosphorus ratio and the 
magnesium content of the two subjects were 
comparable. 

Discussion 

The results of the fluoride analyses of these 
human skeletal tissues agree with previous ex- 
perimental and clinical evidence that skeletal 


tissues become an e.xtensiv6 depository of fluo- ^ 
ride. Tiio fluoride accumulations found in B 
resulted from the prolonged use of a drinking 
water containing an excessively higli concentra- 
tion of fluoride. As indicated by comparison 
of the data for these two subjects, this accumu- 
lation of fluoride increased sliglitly the calcifi- 
cation of skeletal tissue. 

The ash and perhaps the calcium of dry, fat- 
free bones of B were slightly higher thair the 
ash and calcium in normal human bones, as 
shown in table 3. Fluoride analyses of the bom 
specimens from normal subjects, previously 
studied by Illinois investigators (34-3d), were 
made at the JIational Institute of Dental Re- 
search. Analytical data for the individual 
bones of A and B have been averaged and are 
presented for comparison with the other find- 
ings. 

There is a remarkably close agreement among 
the data obtained on the normal men and on 
our owm normal subject A. TvTiereas the ash 
values of the bones from these subjects varied 
from 66.67 to 57.85 percent, the ash content of 
the bones of subject B averaged 61.91 percent. 
The calcimn averaged 2-1.16 percent compared 
with a variation of 21.26 to 22.81 percent in 
adult bone exposed to low'-fiuoride watei'. There 
is no indication of an effect of fluoride on the 
calcium, phosphorus, and calciiun-phosphorus 
ratio of the bone ash. 

.It seems evident, considering the data in table 
3, that a slight increase in calcification did occur 


Table 3. Comparison of composition of human skeletal tissue exposed to normal and high-fluoride 

wafer. 


Subject and exposure 

Dry, fat-free bone 

Bone 

ash 

Percent 

fluoride 

Percent 

asli 

Percent 

calcium 

Percent 

pbesphorus 

C.aicium/ 

phespborus 

Percent 

calcium 

Percent 

pUospliorus 

Normal water fluoride: 


56.67 
56. 89 

56. 93 

57. So 
57. 71 

21.61 
22. 81 
21. 26 
22.84 
21. 72 

9. 48 
9. 86 
10.08 
10.30 
9,74 

2. 28 
2.’ 31 

2. 11 

2. 22 

2! 23 

38. 13 
40.09 
37. 34 
30. 48 
37.63 

16. 72 

17.33 
17.70 
17.80 
16. 87 


0. 037 
. 038 
. 077 
. 079 

Male, fiO j’e.ars ’ 

Remalc A, 74 years 

Average of normal exposures. - 

8 0 ppm water fluoride: 

Female B, 78 years 

. 058 

57 21 

22. 04 

9. 89 

2, 23 

38. S3 

17. 28 

. 556 

64. 01 

24. 16 1 

10. 55 

2.27 j 

37. 22 

16.25 


1 Keference 2-i. . = Reference 25. 


* Reference 26. 
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ill the skeletal tissues of B. This is regarded 
as the result of exposure to excessive water- 
borne fluoride. 

Bone Palhology and Fluoride Content 

For previous evidence bearing on the relation- 
ship between fluoride content and pathological 
changes in human bone tissues, we must refer 
to the early classic studies of Eoholm (2) . The 
two autopsy cases he studied represent the char- 
acteristic skeletal pathology produced by ex- 
cessive fluoride. The abnormalities were 
concomitant with 0.76 to 1.319 percent fluoride 
present in the ash of the affected bones. An 
unusually low value of 0.31 percent fluoride is 
reported for the frontal bone of 1 of these 2 
cryolite workers. 

The deleterious effects of fluoride, observed 
in experimental animal studies, have resulted 
consistently from e.xcessive fluoride exposures, 
and the observations supply substantial infor- 
mation concerning the relationship between 
bone fluoride and bone pathology. Swine bones, 
according to Kick and associates (3 ) , retained 
upwards of 0.30-0.40 percent fluoride before 
any toxic effects of fluoride were discernible. 
In the bones of dairy cattle suffering from ex- 
treme fluorosis, the severity of bone exostosis in- 
creased directly with the fluoride content, a 
mild form of exostosis being associated with 
0.53 percent fluoride in the bone tissue (9) . 

Kecently Suttie and associates (27) reported 
that dairy cows tolerated the ingestion of 30 
ppm of fluoride in the diet, with a concomitant 
accumulation of 0.46 percent fluoride in dry, 
fat-free rib bones. On the basis of the evidence 
that 0.01-0.15 percent fluorine is present nor- 
mally in the bone ash of animals, Peirce (6) 
suggested that the “ingestion of quantities of 
fluorine which apparently exert no untoward 
effects on the general health of animals or which 
bring about no obvious morphological change in 
its skeleton, may nevertheless increase ten- to 
flfteen-iokl the fluorine content of bones and 
teeth.” 

The data available through the present study 
provide additional evidence regarding the 
threshold level of fluoride which may be toler- 
ated by human skeletal tissues. ^Vs much as 
0.O-0.6 percent fluoride in the bones of B did not 


prove to be a physiological hazard. This is 
about 10 times the quantity of fluoride regarded 
as normal. X-ray examination, medical, and 
clinical studies made prior to the death of B 
(7, 2S) do not reveal any skeletal abnormalities 
or systemic conditions of consequence to health 
or Avell-being which could be directly associated 
with the I’emarkable increases in the skeletal 
fluoride content. Other reports contain exten- 
sive information on the relation between fluoride 
content and bone pathology (see iip. 721-731 
and 732-740 of this issue) . 

It must be concluded in the light of the avail- 
able evidence that human skeletal tissue may 
have a very high degree of physiological 
tolerance to accumulations of fluoride. 

Summary 

Analytic chemical studies of similar human 
skeletal tissues obtained at autopsy from two 
comparable women were conducted to determine 
the effect of a prolonged exposure to drinking 
Avater containing 8.0 ppm of fluoride on the 
chemistry of human bones. 

As a result of the pi’olonged use of this fluo- 
ride drinking water, the fluoride in dx'y, fat- 
free skeletal tissues ranged from 0.512 to 0.653 
percent, as compared with 0.062 to 0.092 percent 
fluoride in the skeletal tissues of a subject, com- 
parable in age, height, weight, and sex, Avith no 
unusual water-fluoride exposure. 

There was some indication that the prolonged 
use of di’inking Avater containing 8.0 ppm flu- 
oi’ide accounted for an inci-ease in the ash and 
a slight increase in the calciiun content of the 
skeletal tissues. 

The absence of any gross or systemic find- 
ings, or of any impairment of health or Avell- 
being, malformation of the skeletal tissues, or 
malfunction generally in the one subject 
studied, indicates that human bone may not be 
affected by as much as 0.5 to 0.6 percent fluo- 
ride. These findings compare favorably Avith 
other previous evidence pertinent to hiunan 
bone as Avell as fluorosed animal bones. 
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TRACE ELEMENTS 
in BIOLOGY and AGRICULTURE 

WILLIAM D. McELROY, Ph.D. 


F oods and nutrients are necessary for cell 
growth because of their function in gener- 
ation or release of energy, building and repair 
of protoplasm, and regulation of metabolic 
processes. They are usually classified as: (a) 
an energy source, (5) a nitrogen source, (c) 
growth factors (organic compounds not syn- 
thesized by the organism and required usually 
in small amounts), and {d) mineral salt or in- 
organic nutrient. 

A number of inorganic elements, or minerals, 
are required by all living forms for normal 
growth and reproduction. This is not true of 
all the elements of the periodic table, although 
most have been found in living cells. The 
minerals essential to life are generally divided 
into two classes: macronutrients, or major ele- 
ments, needed in relatively large amounts, and 
the micronutrients, or trace elements, required 
oiily in small amounts. 

For most organisms the macronutrient ele- 
ments include sulphur, phosphorus, potassium, 
magnesium, calcium, and nitrogen. In addi- 
tion, sodium and chloride are needed by ani- 
mals and, according to recent experiments, 
probably by plants as well. The trace ele- 
ments include iron, zinc, manganese, and cop- 
per. Molybdenum, boron, and vanadium are 


Dr. McElroy is professor of biology, chairman of the 
department of biology, and director of the McCollum. 
Pratt Institute, Johns Hopkins University, Baltimore, 
Md. 


also needed by plants, and iodine, cobalt, and 
probably molybdenum by animals. Even 
though mici’onutrient elements are required in 
only extremely small quantities, they are no 
less important than the major elements. 

The fact that the trace metals are needed in 
only small quantities indicates that they are 
functioning in some catalytic role, usually as 
part of an enzyme system. In this respect the 
function of trace elements is similar to that of 
the organic micronutrients, the vitamins. A 
known enzymatic role has been described for 
most of the trace elements. Exceptions are 
iodine, which is a component of the thyroglobu- 
lin molecule, and cobalt, which is part of the 
vitamin Bi- molecule. 

Although we can describe a specific function 
for most of the metals, as long as essential 
enzyme systems can be activated by a variety of 
elements we can expect nonessential metals to 
have a significant effect on tlie metabolism of 
plants and animals. There are many examples 
of multiple-metal effects on enzyme systems, 
some of the most striking of which are from 
the area of plant-animal relationship. Judging 
by the optimum concentration of an element for 
enzyme activity as well as the ratio of stimula- 
tory and inhibitory metals present, it is evident 
that under physiological conditions some sys- 
tems may be working at a maximum rate 
whereas others may he operating at less than 
1 percent of maximum efficiency. 

Obviously there must be some balance iir the 
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SOI], m the plant, and in the animal whicli 
leads to a normal, liealtb,y inamdual How- 
mr, tim difficulty of determining the normal 
activator of a metabolic system and factors 
vhicb will mffuence the rate of reactmt in vivo 
is demonstrated by a number of recent espevi- 

Is growth or yield an adequate criterion for 
determining whether the various metabolic sys- 

Wif/'! to give maximum 

heneht to the organism? Can we apply trace 

elements and other ferfcilkers to the soil and to 
the diets of animals until we obtain maximum 
crop yield or maximum growth rate and expect 
at the same time, to receive maximum nutri- 
tional benefit for the organisms? There are 
^veral excellent examples which say we cannot. 
One might say that these are extreme and spe- 
cial cases. However, it is gradually becoming 
evident that visual symptoms of plant and ani- 
mal deficiency are not necessary to prove de- 
ficiencies in the health and vigor of the organ- 
ism. Deficiencies and excesses are a matter of 
degree, and plants, like animals, may become 
decidedly inferior in quality long before show- 
ing outward signs. Hence, yield or growth is 
no longer an adequate sign of liealth. 

The next question is, what criteria can be 
used ? From a physiological point of view, cri- 
teria inust by iiece.ssity vary with the nature of 
the oblective. If it is aroma in tobacco that is 
desired, then a plant that is slightly deficient 
in sulphur may be essential. If it is tensile 
strength and kink in wool, then the dietary 
level of copper may be one of the major factore. 
Many other examples could be cited. 

TFIiat seams clear from numerous studies is 
that certain metabolic characteristics appear 
under conditions of varying trace-element sup- 
ply and not merely in association with an over- 
all reduction or increase in mass or quantitj^. 

In other words, each level of trace-element 
supply during growth produces a character- 
istic metabolic pattern irrespective of the yield. 

The enzymatic patterns are the real test. En- 
zyme concentration and activity are changing 
under all conditions of trace-element nutrition. 
These changes of enzymatic activity will cer- 
tainly be of value m the early diagnosis of 
animal and plant diseases which are not ap- 
parent from growth studies, and, as Williams 


recently emphasized, each individual represents 
a special problem (J). 

Several general patterns evolve from dm 
physico-chemical and nutritional studies oa 
Oie influence and mechanism of action of metals 
in enzyme systems. iUthough there are excep- 
tions to these generalizations, it appears that 
ciiose metals inost closely associated with elec- 
tron fcransferringsystems are copper, iron, zinc, 
and molybdenum, ffonenzymatio studies have 
shown that these metals have the inherent 
capacity to function as electron mediator in 
oxidation-reduction reactions. The important 
biochemical questions are: («) why is this 
capacity for catalyzing oxidation-reduction re- 
actions accentuated in the pi'esence of specific 
pioteins, ancl (5) what is the nature of the link- 
ages which allow specific coupling of these 
metal sj'stems to othei's, which in turn allows 
the transfer of electrons along specific path- 
ways? The pattern that seems to be emerging 
is tliat these metals are not required specifically 
for the combination of substrate to the cata- 
lytic protein but rather that they function pri- 
marily as “electron couplers” from one protein 
system to another. 

Tabulated results of studies show that mag- 
nesium and, to a certain extent, manganese are 
required primarily for those reactions iiivolv- 
ing group transfer, in particular those in which 
phosphate participates. For example, to me- 
tabolize glucose it must be phosphorjlated. 
Phosphate is transferred from adenosine tri- 
phosphate to glucose to form gIucose-6-phos- 
ph.ate and adenosine diphosphate. Magnesium 
is required for this group transfer. In recent 
years it has become increasingly clear that 
enzymes participate intimately ingroup trans- 
fer by serving as the intermediate carrier. 
Magnesium plays a predominant role in pro- 
moting the formation of the enzyme-substrate 
complex and the resultuig intermecli.ate of the 
reaction. The presence of a pyrophosphate 
structure in many of the co-factors and sub- 
strates involved in group transfer suggests that 
a chelate structure with magnesium is probable. 

The predominant metal in general enzymatic 

I'ftO rtf 'IrXTUC' 15? 


decarboxj'lation and hydrolysis reactions is 

W.. n Ificco,' ylttC Ulld mUg- 


manganese. To a lesser extent zinc 
nesiuin also are factors. At present laore is iw 
general agreement as to the primary mechanism 
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of action of these metals. Some ^yorkel’S feel 
that they form an essential structure with the 
substrate and thus act to bring the substrate 
into combination with the protein. Othere feel 
that the metal combines with the enzyme and 
functions primai'ily to accelerate and therefoi'e 
to increase the concentration of an essential 
intermediate in the reaction. Manganese does 
not have strong inherent properties for cata- 
lyzing decarboxylation, whereas other metals, 
such as copper, which do not fimction as co- 
factors in enzymatic decarboxylation, are very 
effective in nonenzymatic reactions. The sug- 
gestion, therefore, that manganese functions in 
enzyme systems by forming chelate structures 
with the substrate lacks strong experhnental 
support. 

Conclusion 

Emphasis in nutrition during the past 30 
years has been on identification and establish- 
ment of absolute requirements of inorganic and 


organic nutrients for “normal” growth and de- 
velopment. Almost by necessity it was assumed 
that the animals in a population were all identi- 
cal and therefore had the same nutritional 
requirements. It is now clear, however, that 
there are large individual variations in nutri- 
tional requirements. In addition, quantitative 
studies on various tissues indicate that small 
changes in the diet often lead to dramatic effects 
on enzyme systems. Thus studies in the future 
must emphasize the individual. 

Ifutritional individuality can be an import- 
ant factor in human health and disease. Small 
changes in concentration of the trace elements 
in the diet, for example, Avill alter the concentra- 
tion of metabolic intermediates and products 
formed by an individual. Growth alone, there- 
for, is not the only criterion that can be used 
for testing the adequacies of a diet. 
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Allocation of Charity Funds for Research 

The voluntary health agencies listed below in the United States 
raised $116,788,220 in 1956, according to the National Health Edu- 
cation Committee, Inc., New York City. In the same year, $20,918,- 
013 Avas allocated for research by the agencies. 


A^oluntary agency 

Amount 

raised 

I 

Amount 
allocated for 
research 

American Cancer Society 

Damon Runyon Fund 

I $27, 234, 012 
984, 743 
17, 755, 910 
695, 054 
2, 449, 396 
8, 318, 000 
2, 007, 606 
4, 191, 109 
257, 915 
255, 902 
660, 973 
51, 971, 000 

i 

$7, 735, 537 
1, 006, 033 

J G, 100, 000 
5 149, 007 
407, 521 
538. 865 
5 270, 805 
1, 405, 415 
127, 954 
47, 607 
none 
3, 069, 239 

American Heart Association and affiliates 

N.ational Association for Mental Health 

Arthritis and Rheumatism Foundation 

United Cerebral Palsv 

National Multiple Sclero.sis Society 

Muscular Dystrophy Associations 

National Council to Combat Blindness 

National Soeicty for the Prevention of Blindnc.ss 

.American Pounciation for the Blind 

National Foundation for Infantile Paralysis 

Total 

116,788,220 

20,918,013 



' Not final, ^ National office figures only. 
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Mortality in mental hospital patients is analyzed in an exploration of 
Its relation to changes in the general pattern of mortality. 


Mortality in State Mental Hospitals 
of Michigan, 1950-54 

GEORGE K. TOKUHATA, Ph.D,, and VERNON A. STEHMAN, M.D. 


M odern science has not only extended 
average life but also has markedly af- 
fected the pattern of mortality in the United 
States. The effect of demographic factors as- 
sociated with mental patients on an overall mor- 
tality rate and the trends and characteristics 
of mental hospital mortality have become sub- 
jects of interest and curiosity among profes- 
sional investigators in the mental health field, 
including demographers {IS). 

The present study compares differential 
mortality rates among resident patients in 
Michigan State mental hospitals with those in 
the general population of Michigan during a 
5'year peiaod beginning in 1950. The source 
for the data on mortality of mental patients 
is the statistics section of the Michigan Depart- 
ment of Mental Health. Figures for the gen- 
eral population of Michigan for 1950 are from 
the United States census. To compute death 
rates, the number of resident patients and the 
number of people in communities as of J une 30 
were used as denominators. Analyses and 
discussions of the data are presented in the fol- 
lowing order. First, age-sex composition of the 
population in order to provide tlie basic infor- 
mation that would facilitate intelligent discus- 
sion of the differential mortality rates observed 
in two different environments. Second, trends 
and characteristics of the mortality rates by all 

Dr. Tokuhata is research sociologist, and Dr. Steh- 
man is deputy director, Michigan Department of 
Mental Health, Lansing. 


causes of death. Third, trends and charac- 
teristics of the mortality rates by selected causes 
of death. Fourth, diagnosis-specific death rates 
among patients with different mental dis- 
orders. Fifth, psychiatric hospital mortality 
from the point of view of physical condition 
and age of patients on admission to the hospital. 

Population Characteristics and Deaths 

It is estimated that, during tlie 1950-51 pe- 
riod under study, Michigan’s total population 
increased from 6,3Tl,766 to 7,156,481, or by 12,3 
percent. During this pei'iod total deaths in 
Michigan increased from 57,743 to 60,632 or by 
5 percent. These changes led to a shift in the 
crude death rate, which declined from 9.1 to 
8.6 per 1,000 of the State population. 

In contrast, the number of resident patients 
in Michigan State mental hospitals increased 
from 18,738 to 20,031, or by 6.5 percent, while 
the number of deaths occurring in the hospitals 
during the same period decreased from l,45o 
to 1,348, or by 7.4 percent. This brought about 
a sharp decline in tlie crude death rate for the 
patieirts from 77,6 in 1950 to 67,2 in 1954, 
Examination of the available data indicates 
that patient movement during the quinquen- 
nium has shifted toward the hospitalization of 
increasingly more women than men in the mid- 
dle and old age groups. Conversely, there has 
been increasingly more men than women of 
young ages in the hospitals for psychiatric 

treatment 
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Comparison of the general population with 
the patient population points up two obvious 
distinctions in the age composition. In the pa- 
tient population there is an actual and propor- 
tionate preponderance in the middle and old 
age groups, with an extremely small number 
and proportion of people under 20 years of age, 
while in the general population, the largest pro- 
portion and number is in the youngest age group 
with a diminishing proportion as the age groups 
advance. On the other hand, the psychiatric 
hospital population usually consists of a large 
proportion of two distinctive diagnostic groups, 
namely, the schizophrenic patients who are 
mostly in the productive age groups, and the 
patients suffering from psychoses associated' 
with senility. 

Crude Death Rates by All Causes 

The crude death rate, measured as the number 
of deaths per 1,000 of the total population, 
usually cannot be taken as an accurate index of 
the true mortality of the population. However, 
analyses and discussions of such rates are pre- 
sented because of their pragmatic utility for 
health authorities. 

Although the hospital population experienced 
a considerable decrease in the overall death rate, 
the data reveal no clear-cut and consistent pat- 
tern of change. It should be noted, however, 
that such an overall rate decline was actually 
accounted for by a remarkable drop in the rate 
of male patients dui’ing this period. Thus, it 
follows that, although male patients are gener- 


ally subjected to a higher mortality than female 
patients, the death rate dilference between the 
two sexes became continuously less important. 
On the basis of the o-year average, approxi- 
mately 20 more male than female patients per 
1,000 died in the course of 1 year. 

According to the data in table 1, the magni- 
tude of decrease in the death rate is positively 
related to the age of the group. Particularly 
noted are the patients aged 65 and over, who 
recorded the sharpest decline, from 197.9 to 
172.8, a drop of more than 25 deaths per 1,000. 
"With male patients the death rate declined more 
in the older group than in the younger group, 
while the reverse was true with female patients, 
who showed a sharper rate drop in the younger 
group. 

In sharp contrast to what was observed in 
the hospital population, the general population 
on the whole did not show a noticeable change 
in the crude death rate during the period being 
observed. In fact, in the general population 
the overall death rate for all causes remained 
almost unchanged at the level of 10-11 per 
1,000. As expected, the male population as a 
whole always maintained a slightly higher rate 
of mortality than did the female population. 
On the 5-year average approximately four more 
men than women per 1,000 died yearly. Fui'- 
thermore, both sexes managed to hold a fairly 
consistent relative position of the rate through- 
out the entire quinquennium. 

The data in table 2 also reveal that the crude 
death rate for ail causes in the general popula- 
tion declined steadily, but slightly, in each of 


Table 1 . Crude death rate by all causes per 1,000 resident patients, by three broad age groups and 

sex, 1950-54 



Rate by sex 



Rate by sex and age group 


15—34 35—64 65 and 15—34 35—64 65 and 15—34 35—64 65 and 
over over over 


93. 6 

62. 2 

15. 2 

38. 0 

— 

197. 9 

1 

5.4 

47. 7 

248. 1 

91. 3 

76, 5 

15. 6 

37.4 

221. 6 

1 

7.8 

40. 7 

247.9 

81. 2 

62. 2 

12. 6 

31.6 

188.0 

1 

4.5 

38.0 

214.7 

85. 9 
74. 2 

62. 2 
61. 1 

11. 2 
8. 7 

31.9 
29. 2 

185.3 

17^8 

1 

1 

3. 1 
0.2 

39. 1 
33.0 

217.4 
193. 6 





Average 


85.2 


04. S 


39. 7 


165. 3 
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aseyronp 
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Difterences in the crude deni-n ‘''5® group. 
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of hospital mortality would fl r exc 
general mortalitv ^ that of 

«ver.age rates, the liospitarmorf 

to be 6.8 times as higifas the 1 

as tne general mortality, 

Table 3, 


’■i j 65 and 

1 over 

1 15-3-1 

1 35-64 1 

I 62. 3 i 
61. s 
58. S 
/ 60, 7 

57. 0 

1 V-tOt^COO 

M 

1 10. 9 

10 . s 

10.9 
10.4 1 



irrj 


67. 2 


muchgi-eaterintliP ^ found to 

^ eater m the young than in the old groi 

Age-Sex Specific and Standardized Rates 
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Table 4. Standardized death rate per 1,000 for resident patients, by three broad age groups and 

sex, 1950-54 


Year 

Standardized ^ rate by 
sex 

Standardized ' rate by sex and age group 


Total 

i 

Male ^ 

Female 

5 

Total 2 

Males 



35-64 

65 and 
over 

20-34 

35-64 

05 and 
over 

20-34 

35-64 

65 and 
over 

1950 


48. 8 


15. 0 

31. 7 

178, 5 

15. 2 

39.0 

235. 0 

14. 8 

24. 3 

130. 7 

1951 - 


47.7 


16. 5 

mjmw 


19. 1 

33. 6 

238. 6 

13.5 

28. 3 

177. 3 

1952 - 

35. 3 

41. 5 

29.8 

13.2 

26. 6 


14. 7 

31.2 

204. 0 

11.8 

22.2 

142. 5 

1953 

35. 1 

42.8 

28.4 

13.8 

25.5 

172.4 

16. 1 

31. 0 

213.4 

11.7 

20.4 

158. 7 

1954 

31.3 

36. 1 

26. 8 

8. 7 

23. 8 

160. 4 

10. 7 

26. 4 

189. 9 

6. 9 

21. 3 

135.5 

Average 

36. 6 

43. 4 

30. 6 

13.4 

27. 7 

177.2 

15. 2 

32. 2 

216. 1 

11. 7 

23. 3 

144.9 


1 Michigan 1940 population used as standard. - Rates standardized for sex and age. ^ Rates standardized 
for age. ■* Rates standardized for se.x and age in a segment of population. ^ Rates standardized for age in a 
segment of population. 


findings (&), the largest relative difference in 
the age-specific and age-sex specific death rates 
between hospital and general populations was 
found in the young (20-24) age group. Most 
important, these specific rates of resident 
patients were always higher than those of the 
general population in every age group used in 
the table. 

The mortality trend observed in the hospitals, 
as indicated by the standardized death rates, 
was a steady downward movement. The stand- 
ardized rate is measured per 1,000 of the 
selected standard population with the adjust- 


ment for age or age and sex. F rom the point of 
view of demographic significance, this di’op is a 
remarkable change which took' place within a 
period of 5 years beginning in 1950. There 
was also a considerable rate difference between 
the patients of different sexes, with the male 
patients showing a much greater decrease in 
adjusted mortality than did female patients 
during the same period. 

In all age groups there was a steady and 
favorable trend in the adjusted mortality. In 
comparing the three age groups, it was found 
that the old age group showed a greater decrease 


Table 5. Sfandorcfized death rate per 1,000 for general population, by three broad age groups 

and sex, 1 950-54 


Year 

Standardized ' rate by sex 

Standardized i rate by sex and age group 


Total 

4 


Male 

5 

Female ^ 

Total 3 

Male 3 

Female ’ 

20-31 

35-64 

65 and 
over 

20-34 

35-64 

65 and 
over 

20-34 

35-64 

65 and 
over 


11. 0 

13. 0 

9. 0 

1. 5 

8.5 

62. 3 

1. 8 

M 

71.0 


6. 4 

54. 1 

■eSSBHHHI 

10. 8 

12. 7 

8. 9 

1.4 

8. 4 

61.7 

I. 7 


69. 6 

1. 1 

6. 4 

54. 1 


10. 4 

12. 3 

8. 5 

1. 4 

8.3 

58. 3 

1.7 


66. 0 

1. 0 

6. 2 

50 0 

1953 

10. 6 

12. 6 

8. 6 

1. 5 

8. 2 

59. 9 

1.9 


68. 0 

1. 0 

6. 1 

1 

1954 

10. 0 

12. 0 

& 0 

1. 3 

7.8 

56. S 

1. 7 

Hi 

64. 9 

.9 

5.7 

49! 1 

Average 


12. 5 

8. G 

1. 4 

8. 2 

59. S 



67. 9 

1.0 

6.2 

52. 1 


' Michigan 1940 population used as standard, 
for age. < Rates standardized for sex and age in 
segment of population. 


“ Rates standardise! for se.x and age. “ Rates standardized 
a segment of population, s Rates standardized for age in a 
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in the mortaiity rate than did the JniddJe aad 
young age groups. 

In tei'ms of adjusted nvovtaiity rate, it slionM 
ba noted that the amount of improvement made 
by the young female patients was about twice 
that experienced by young male patients dur- 
ing the 5 years. In contrast, tiie pattern of such 
progress was reversed for the male patients in 
the middle and old age groups. In general the 
improvement on life expectancy of male patients 
was much greater than that of the female 
patients, with a consequent decreasing sex dif- 
ference in the mortality rate among resident 
patients. 

In. short, it is apparent upon examiziafcion of 
the standardized death rates presented in the 
table that the downward movement of the mor- 
tality observed in State mental hospitals was 
not due to change in age-sex composition of the 
resident patient population. Bather it was be- 
cause of the favorable impact of other environ- 
mental factors, or such factors as sehctire in- 
take of patients so that the patients admitted in 
later years had a smaller risk of death, or to 
improvement in therapy which enabled pa- 
tients to accept improved diets, thus improving 
their health. 

In a 5-year comparison of the two popula- 


tions, the adjusted hospital mortality rate was 
found to be 3.6 times as high as the adjusted 
general mortality rate (table 5), wMle no over- 
all sex difference was noted. The greatest ad- 
justed rate difference was found in the group 
aged 20-34 years, although such a discrepancy 
became consistently smaller during this period. 

Crude Cause-Specific Rtifes 

For the purposes of this paper, the clefiaitioa 
of a cause of death, taken from the Manual of 
the International Statistical Classification of 
Diseases, Injuries, and Causes of Death, is “the 
morbid condition or disease process, abnormal- 
ity, injury or poisoning leading directly, or 
indirectly, to death.” A systematic classifica- 
tion of the causes of death as tabulated in the 
detailed list of the International List of Causes 
of Death was used iji tJus study, and discussion 
of the basic mortality characteristics and trends 
is limited to the 12 leading causes of death, Ths 
cause-specific rate is measured as the number 
of deaths from a given disease per 100,000 of 
the total population. 

The causes of death for patients in. State 
mental hospitals show striking variations when 
compared with those for the general population. 


Table 6, Percentage distribution of deaths by 12 leading causes for hospital population and 

genera/ population, 1950-54 


Jfajor causes of death 


Syphilis (020-020) 

Malignant neoplasms (140-206) 

Diabetes roeJlitus (260) 

Vascular lesions (330-334) 

Arteriosclerotic and degenerative heart 

disease (420-422) 

Hvpertension (440-447) 

Pneumonia (490-493) 

Cirrhosis of iiver (581) 


Hospital population 


Suicide and self-inflJcted mjury (970- 

979 ) 

Accidental deaths (800-802, 81Q--S3S, 
840-965, 980-984)-— 

Subtotal 

Other causes - 


Total- -- 


General population 


1950 

1951 

1952 

1953 

1954 

1950 

1951 

1953 

. 3. S 

4. 1 

2.6 

2.9 

1.9 

2 3 

1.9 

1.3 

. . 3 

.3 

9. 

.5 

.7 

.8 

.5 

• 5 


3. 1 

4.2 

4. 9 

5.8 

15.4 

15. 9 

15.9 

, 1 

O 

.5 

.3 

.6 

2.6 

2. 4 

2.3 

J 8.4 

10. 5 

10. 4 

13.5 

IS. 1 

11.1 

11. 1 

11.1 

33.4 

30.6 

37.7 

32, 9 

25. 5 

27. 7 

28.4 

28.0 

1.4 

1. 9 

4.8 

4. 9 

1.8 

5.6 

5,3 

S. 4 

16.2 

16.9 

17,4 

15. 5 

15.8 

2.0 


2. 3 

. 4 

• I 

. 3 

.5 

. 3 

1. 1 

1,0 

1.0 

2. 1 

3. 2 

1.7 

1.4 

.5 

1. 8 

1.7 

1. 5 

■ 6 

.5 

2 

. 2 

. 3 

1.3 

1. 1 

1.2 

. 4 

.5 

5 

1.5 

.7 

7. 1 

7.2 

7.1 

71.4 

70.9 

80.4 

77. S 

71. 9 

78. 7 

78.8 

77. 4 

28. 6 

29. 1 

19.6 

22, 2 

28. 1 

21.3 



100. Q 

100, ^ 

lOO. 0 

00. 0 1 

too. 0 

r 

00.0 

00. 0 |l 

00. 0 il 


0.9 

.3 

16.2 

2.3 

11.3 

29. 1 

6.2 

4.7 

1.3 

2.7 

1.3 

7.5 


82.0 

17.4 


0.9 

.2 

16,9 

2.5 

11.3 

29.7 

49 

3.0 

1. 1 

1.3 

2.3 
7.0 


78.9 
21. 1 

100. 0 


DiOtEi Humhers in parentheses are category 


nmnhers at the International Statistical Classification, IWS. 
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Table 6 shows a perceniage distribution of' 
deaths by 12 leading causes for hospital and 
general populations respectively. In both pop- 
ulations, arteriosclerotic and degenerative heai-t 
disease ranked the highest among the 12 leading 
causes but, in the course of 6 years, the relative 
importance of heart disease as a cause of death 
lias gradually and significantly decreased in 
mental hospitals as compared with an opposite 
trend observed in general communities. This 
may be partially explained by an increase of 
the incidence and mortality of vascular lesions 
affecting the central nervous system among 
patients, which has actually inflated the propox*- 
tion by neax-ly 10 percent during the period 
covered by this study. While malignant neo- 
plasms rank fourth as a cause of death in the 
mental hospitals as compared with second in the 
general population, the crude death rate for 
this cause among mental patients is greater 
than that in the genei’al population. Pneu- 
monia, which has become increasingly unimpor- 
tant as a cause of death in the general popula- 
tion, is still one of the most frequent causes of 
patient deaths. The concentration of deaths 
among a few leading causes was much greater 


for the hospital i^opulation than for general 
communities. 

' Table 7 provides the standardized cause- 
specific death rates per 100,000 of each of the 
hospital and general populations by sex. 

There has been a steady, and general, decline 
in tbe impoidance of tuberculosis as a leading 
cause of death, although it has consistently 
maintained a much greater importance in the 
hospital population. To be specific, the death 
rate in hospitals dropped from 293.4' to 116.2 in 
the coux-se of 5 years, while in coinmxinities it 
declined frojn 27.2 to 11.1. In general, the moi'- 
tality rate of this disease was considerably 
higher for men than for v?omen. However, the 
rate difference between the two sexes was not as 
distinct in the hospital population as in the gen- 
eral population. Syphilis and its sequelae wei'e 
relatively unimportaixt as a cause of death in 
both populations, but while the rate declined 
from 10.5 to 2.9 in the general population, there 
was a rise from 26.9 to 40.4 among the patients 
during the 5-year period. This is explained by 
a shax'p rise in mortality from this disease in 
aged patients, particularly among older male 
patients. 


Table 7. Standardized cause-specific death rate per 100,000 for hospital population and general 

population by sex, 1950-54 average 

[Age group under 20 is excluded] 


Standardized ’ death rate 


Cause of deatli * 


Mental hospitals 


General population 


Ratio of the hospital 
death rate to the 
general death rate 
by se.x 


Both 
sexes ’ 


Male * 


Fe- 
male * 


Both 
sexes 5 


Male < 


Fe- 
male * 


Both 

sexes 


Male 


Fe- 

male 


Arteriosclerotic and degen- 
erative heart disease 

Pneumonia 

Vascular lesions 

Tuberculosis 

Malignant neoplasms 

Hypertension 

Nephritis and nephrosis 

Suicide and self-inflicted in- 


895. 4 
552. 2 
342. 4 
225. 2 
148. 7 
88. 5 
48. 2 


1, in. 5 
647. 6 
372. 6 
231, 4 
171. 9 
99. 2 
53, 7 


625. 4 
4X9. 9 
305. 2 
149. 4 
144. 5 
67. 5 
41. 0 


333. 1 
17. 6 
127. 9 
17. 3 
188. 7 
61. 6 
17. 4 


441. 2 
23.9 
130. 5 
25. 1 
197. 9 
58. 1 
18. 7 


222. 6 
li’. 4 
125.4 
9. 2 
181. 2 
64. 6 
16. 1 


2.7 

31.4 

2.7 
13. 0 

. S 
1. 4 

2.8 


2 . 6 
27. 1 
2.9 
9. 2 
, 9 
1. 7 
2.9 


2.8 
36. 8 

2.4 
16. 2 

. 8 
1.0 

2.5 


jury 

Accidental 

Cirrhosis of liver 

Syphilis 

Diiibetes mclHtus 


24. 7 
22 , 1 
12 2 
10. 0 
5 . 5 


28. 2 
22 2 
"s.! 

15. 2 
4. 1 


21.5 
21.8 
16.8 
5. 1 
6.7 


15. 0 
72. 7 
13. 5 
5 . 1 
27. S 


23. 6 
103. 9 
17. 3 
7. 0 
21. 7 


6.4 
41.3 
9. 6 
2 . 6 
34. 0 


1 . 6 
. 3 
. 9 
2 . 0 


1 . 2 
o 

; 5 
2 . 0 
2 


3. 3 
. 5 

1. S 

2 . 0 


' See table 6 
for age and so.x. 


for mu title of c.ause. r Michigan lOJO population used as standard 
• Kates standardized for age. 


* Rates standardized 
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The moi-tality rate for malignant neoplasms 
was generally higher in the hospitals than in the 
general comnmnitiesj but the difference was not 
particularly remarkable. For example, the rate 
differential was 339.1 to 202.0 in 1950 and 368.7 
to 222.2 in 1954. It is noted that while more 
men than women were dymg from cancer in the 
general jjopulation during the entire quinquen- 
nium, the opposite pattern was developing to- 
ward the end of the period in the hospital popu- 
lation where female patients finally exceeded 
male patients in mortality rates from tins dis- 
ease. This increase in the importance of can- 
cer as a cause of death among female patients 
seems worth special attention. Tire death rate 
for women in the 35-64 age group deci-eased 
fairly steadily in general communities, but rose 
rapidly in the mental hospitals’ female popu- 
lation. In the general population there was an 
extraordinarily high cancer mortality rate for 
the aged group. It should be noted that the 
death rate for .the general population not only 
exceeded that for the patient population, but 
also inci’eased rapidly during the course of 5 
years. 

Diabetes mellitus is the one cause of death 
studied which was considerably more prevalent 
in the general population than inside the hos- 
pitals. For instance, the rates were 34.0 and 
lO.S respectively in 1950. This difference was 
clearer and more consistent for the old age 
group. However, during the period of the 
study, the hospital death rate from diabetes 
showed a gradual rise from 10.8 to 35.4 which 
seems to be indicative of an increasing impor- 
tance of this disease among mental patients. 
This increasing trend was almost exclusively 
accounted for by the female patients, particu- 
larly those in the older group. 

Vascular lesions affecting the central nervous 
system caused a high mortality in both popu- 
lations, although the mental hospitals had much 
higher rates than the communities, regardless 
oAge and sex differences. During the quin- 
quennium there was a very conspicuous rise in 
this disease as a cause of death in the hospital 
population, an increase in the rate from 656.7 
to 1 146 4, but the rate I’emained relatively sta- 
ble at the level of 150 in g6neral_ communities. 

Arteriosclerotic and degenerative heart dis- 
ease was the most outstanding cause of death 


commonly found in both populations. In 1950 
the rate was 2,616.1 in hospitals and 372.1 in 
the general population. IVliile there was a 
rising trend of the mortality from heart disease 
in the general population, there was a consistent 
and favorable decrease m the mortality from 
the same disease in the mental liospitals, par- 
ticularly among female patients. The excess 
of male mortality over female mortality from 
heart disease was a common phenomenon. 
However, this characteristic was found to he 
much more distinct in the hospital population 
than in the general population. 

hlortality rates from hypertension with and 
without heart disease were about twice as high 
in tlie hospital population as in the general 
community. For instance, in 1954 the rates 
were 116.2 and 65.9 respectively. It is notable 
that in the community population relatively 
more women than men were dying from hi'per- 
tension, particularly iji the older age group. 
In mental hospitals, on the other hand, there 
was a consistent and rapidly growing trend in 
mortality from hypertension during the first 
few years of the period. 

It has been mentioned previously that the 
sharpest difference in mortality rates between 
the two populations was from pneumonia. On 
the S-year average the rate dift’erence was indi- 
cated by as high a ratio as 20 to well over 1,000. 
However, tliere has been a steady decline in the 
death rate from pneumonia in the hospital mor- 
tality tables, while the mortality in the general 
population has remained relatively stationary. 
This is probably a reflection of the improve- 
ment in the general medical care of patients in 


mental institutions. 

Cirrhosis of liver was one of the much less 
important causes of death in both populations. 
In 1954 only 20.2 and 15.1 persons died of this 
disease in mental hospitals and general com- 
munities respectively. It is also indicated^ that 
neither environmental differences nor the differ- 
ences in demographic characteristics seem to 
produce an appreciable variance in the jnoi- 


tality from this disease. 

A steady decline in the death rate from ne- 
phritis and nephrosis was experienced both m 
he general population and in the mental hos- 
litals, but this trend was much more J 

hserved in the latter, where the rate chan,,ed 
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from 166.9 to 30.3, than in the former, where it 
changed only from 22.1 to 16.1. 

Suicide and self-inflicted injury was a much 
more common cause of death in mental hospitals 
at the beginning of the quinquennium. The 
actual rate difference was 13.1 to 16.3 in 1950. 
However, the death rate difference became al- 
most negligible toward the end of the period 
as the patient deaths from this cause gradually 
declined. Tliis was almost entirely due to a 
decrease in suicide among male patients, in 
which group the death rate actually dropped 
to less than one-third of the 1950 record. Thus, 
at the end of the quinquennium, the death rate 
for men in the general community became con- 
siderably higher than that for men in the lios- 
pital population. Suicide and self-inflicted 
injury was a much more prevalent cause of 
death among people in the productive ages than 
those in other ages. 

The accidental death rate Avas much lower 
in the hospital population than in the general 
population. In 1950, for instance, there were 
26.9 per 100,000 accidental deaths in hospitals 
while 77.1, or three times as raairy, deaths per 
100,000 were caused by accidents outside hos- 
pitals. However, there was a general rising 
trend in the mortality among patients, particu- 
larly among female patients. 


Standardized Cause-Specific Rates 

Having eliminated the influence of age-sex 
composition of a population, the standardized 
5-year average rates provide a better basis for 
comparison of the mortality from specific causes 
between hospital and general populations, as 
well as between men and women of each popu- 
lation. The standardized cause-specific death 
rates for each of the two jiopulations are ranked 
in the following order: 


Hospital 


1. Arteriosclerotic and 

degenerative heart 
disease 

2. Pneumonia 

it A^iscular lesions 
d. Tuberculosis 
.■>. Malignant neoplasms 
d. nj'pertension 


7. Nephritis .and nephro- 
sis 

S. Suicide and self-in- 
flicted injury 
0. Accident 

10. Cirrhosis of liver 

11. Syphilis 

12. Diabetes mellitus 


General 


1. Arteriosclerotic and 

degenerative heart 
disease 

2. Malignant neoplasms 

3. Vascular lesions 

4. Accident 

5. Hypertension 

C. Diabetes mellitus 


7. Pneumonia 
S. Nephritis and nephro- 
sis 

0. Tuberculosis 

10. Suicide and self-in- 

flicted injury 

11. Cirrhosis of liver 

12. Syphilis 


The death rates from two different causes, 
pneumonia and tuberculosis, showed a marked 
difference between the two populations. The 
age-sex adjusted rate from pneumonia was ap- 
proximately 30 times as high in the hospital as 
in the general piopulation, Avhile the rate from 
tuberculosis Avas 13 times as high in the'hospital 
as in the general jiopulation. The adjusted rate 
from heart disease, vascular lesions, hyper- 
tension, nephritis and nephrosis, suicide, and 
syphilis Avas about twice as high for the patients 
as for the people in the community. Conversely, 
cancer, accident, diabetes mellitus, and cirrhosis 
of liver Avere found to be less important among 
the patients. 

The data further indicate that the spread be- 
tween highest and loAvest cause-specific death 
rates Avas much smaller for the general popula- 
tion than for the hospital population. The ad- 
justed mortality rates were always higher for 
men than for Avoinen excluding diabetes melli- 
tus in both places, cirrhosis of liver in the hos- 
pital, and hypertension in the coimnunity. 


Rates by Psychiatric Diagnosis 

Of somewhat different significance from the 
cause-specific death rate Avas the death rate as 
it relates to psychiatric diagnosis. The diag- 
nosis-specific rate is measui’ed as tlie number of 
patient deaths Avith a given jisychiatric diag- 
nosis per 1,000 patients Avith the same diagnosis. 
The number and percentage distribution of resi- 
dent patients and deaths by diagnosis (7) and 
sex and the diagnosis-specific death rates for 
1955 are presented in table 8. (Because of the 
availability of data, 1955 was used for the data 
analyzed in table 8. Death rates computed in 
this table can be treated as proportions ame- 
nable to the statistical test for tlie significance 
of tlie difference. Howei’er, in view of small 
numbers in some diagnostic categories, the sam- 
pling distribution of the difference betAveen 
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Table 8. Number and percentage distribution 
of resident patients and deaths, by diagnosis 
and sex, and diagnosis-specific death rate, 
1955 


Diagnosis by sex 

Patients 

De.aths 

Death 

rate 

Num- 

Per- 

Num 

- Per- 

per 

1,000 

2 



her 

cent 

1 ber 

cent 

Bol/i sexes 






Acute brain 






disorders 

8- 

0.^ 

1 1- 

0. 

131.0 

Chronic brain 

disorders 

2, 69S 

13. 

2 20( 

U2 

77. 6 

Disorders of the 

senium 

Involutional 

2. 253 

11. 

Sic 

55. 7 

360. 9 

psychoses 

442 

2, i 

32 

2 ^ 

72.4 

Manic-depressive 

nsychosps 

773 
11, 792 

3. 

57. 

5C 

252 

3.4 

17.3 

64. 7 
21. 4 

Schizoplirenia 

Psvchoneurotio 

disorders 

23S 

1. 

11 

.8 

.9 

46.0 
29. 5 

Personality disorders. 
All others 

440 
1, 6G0 

2. 

8. 

1.^ 

OC 

4. 7 

41.6 


Total 

20, 370 

100. c 

1, 460 

100.0 

71. 7 

Male 






Acute brain 






disorders 

65 

. 7 

6 

. 7 

92.3 

Chronic brain 




disorders 

1, 745 

17. 6 

118 

15.6 

67. 0 

Disorders of the 

senium 

1,045 

10. 5 

409 

54. 2 

391. 4 

Involutional 

psychoses 

134 

1. 4 

19 

2. 5 

141.8 

Manic-depressive 



267 

2. 7 

17 

2. 3 

63. 7 

Schizophrenia 

5, 404 

54. 5 

134 

17. 7 

24. 8 


Psvohoneurotic 






disorders 

101 

1. 0 

6 

. 8 

59.4 

Personality disorders. 

316 

3. 2 

8 

1. 1 

25. 3 

All others 

832 

8. 4 

38 

5. 0 

45. 7 



Total 

9,909 

100. 0 

755 

100. 0 

76. 2 

Female 






Acute brain 







19 

9 

5 

. 7 

263. 2 

Chronic brain 






948 

9. 1 

91 

12. 9 

96. 0 

Disorders of the 






1, 208 

11. 5 

404 

57. 3 

334. 4 

Ini'olutional 


13 


42. 2 


308 

2. 9 

1. S 

Manic-depressive 






506 

4.8 

33 


65. 2 


4. i 


6, 388 

61. 0 

118 

16. 7 

IS. 5 


138 

1. 3 

5 

. 7 

36. 2 

Personality disorders. 
All others 

124 

828 

1. 2 
7. 9 

5 

31 

. 7 

4. 4 

40.3 

37. 4 

Total 

10, 467 

00. 0 

7051 

00.0 

67,4 



1 




I Percentages, rounded, may not add to 100. 


proportions may not approximate normality.) 

Diagnostic groupings in this study were de- 
veloped to provide homogeneity of categories 
and also to use the experience in hospitals 
wliich has indicated meaningful subgroups. 
Since the mortality data were not available by 
ap and sex for each diagnosis, the following 
discussions are based upon the crude death rates 
without control for the age-sex variation of the 
patient groups with different diagnoses. 

More than SO percent of the 20,376 patients 
residing in State mental hospitals in 1955 were 
included in three diagnostic classes, with 57.9 
percent diagnosed as schizophrenic; 13.2 per- 
cent diagnosed as chi’onic brain disorders; and 
11.1 percent diagnosed as disorders of the 
senium. The degree of concentration just men- 
tioned was fomid to be somewhat higher among 
male patients than among female patients, al- 
though a considerably larger proportion, 61.0 
percent, of female patients than of male pa- 
tients, 51.5 percent, belonged to the schizo- 
phrenic grouj). There w'ere about twice as 
many males as females with chronic brain 
disorders. . 

The pattern of diagnosis-specific death rates 
appeared to be quite different from that of 
cause-specific death rates. First, the range be- 
tween highest and lowest rates by diagnosis was 
found to be much smaller than that by cause of 
death. Second, resident patients caji easily be 
dichotomized, in terms of crude death rate, 
into the Irigh- and the low-risk groups respec- 
tively. The high-risk groups for both sexes 
consisted of those with disorders of the senium 
and those with acute brain disorders. This 
was also true when female patients were con- 
sidered individually, but when male patients 
were so considered, those with disorders of the 
senium and those with involutional psychoses 
actually constituted the higli-risk g'oup. 
Within the low-risk group the variation of 
death rate was not great. 

The highest death rate, 360.9 per 1,000 was 
found for the group of patients having a diag- 
nosis commonly associated with advanced age, 
that is, disorders of the senium. The second 
highest, 131.0 per 1,000, was for the group ivitli 
acute brain disorders, but when male patients 
were considered separately the group with 
involutional psychoseB ranked second higiiesfc. 
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brain disorders, manic-depressive psychoses, or 
personality disorders died in 1955. 

Physical Condition, Age, and Diagnosis 

While the physical condition of a patient on 
admission cannot be assumed to remain constant 
dui’ing hospitalization, it still is the best avail- 
able estimate of the importance of physical 
explanations for the generally high mortality 
rate of psychiatric patients. The information 
is provided by the admitting physician and is 
classified as “good,” “fair,” “poor,” or “critical.” 

The mean age of resident patients by diag- 
nosis and sex, and the physical condition of 
patients on admission by diagnosis, were ex- 
amined together to account for some of the 
basic differences in the diagnosis-specific mor- 
tality rate (tables 9 and 10) . Spearman’s rank 
order correlation (S) between diagnosis-specific 
death rate and percentage of patients with 
“good” physical condition on admission sub- 
stantiates a significant relationship between 
them (r,— ~0.900; P<0.001). That is, the 
greater the percentage of patients with “good” 
physical condition the lower the death rate, 
ihn extremely high death rate for the senile 
psychoses was well supported by the fact that 
not only the mean age of this group was high 
but also a large proportion of the group had 
a “subnormal” physical condition on admission 


Table 10. Percentage distribution of ail admissions and admissions for selected age group, by 
diagnosis, and percentage distribution of admissions for selected disorder, by patients' physical 
condition, 1955 


Diagnosis 

All 
ages ‘ 

Age group 

Physical condition 

20H14 

1 

, 45-64 

65 and 

I over 

Total I 

Good j 

i 

Fair j 

Poor i 

Critical 

Acute brain disorders 

Clironio brain disorders 

Disorders of the senium 

Involutional psychoses i 

Manic-depressive psychoses 

Schizophrenia 

Psyehoneurotic disorders 

Personality disorders 

-Vl! other . . 

Total 

I. 8 
10. 0 
20.4 
3. r i 
4.0 
42. 2 
4! 5 
11. 6 
1. 8 

n 

■^9 

0.5 

6.8 

80.4 

1.6 I 
3. 4 ! 
4.5 ; 

1.7 ! 
1.0 

• 1 

100. 0 
100. 0 1 
100. 0 
100. 0 j 
100. 0 
100. 0 
100.0 
100.0 
100.0 

1 

1 

58.4 j 

29.4 
14. 8 

61.5 i 
53.8 

74.5 j 

70. 8 

75.5 

71. 4 

3a 6 : 
47. 7 ! 
35. 2 
33. 5 j 

40.4 I 

21.4 i 
25. 1 
22 1 
ia5 

10.4 I 
18.2 
38.9 
3.7 
5. 3 
3. 6 
4. 1 
2. 0 
7. 8 

2. 6 
4.7 
11. 1 
I. 3 
. 5 
. 5 

0 

.4 

1.3 

100. 0 

100. 0 

100. 0 

1 

100. 0 j 

loa 0 j 

1 

56. 1 

28. 4 

1 

12. 4 

' 3.1 


* Including 19 and under. 

Note: Because of the availability of data, 1955 was used for analysis. 


Table 9. Mean age of resident patients, by 
diagnosis and sex, 1955 


Diagnosis 

jMe.an age and sex 

Both 

sexes 

Male 

Female 

Acute brain disorder 

56. 3 

56. 5 

55.8 

Chronic brain disorder 

54.3 

54. 5 

54.0 

Disorders of the senium 

.75.4 

73. S 

76.8 

Involutional psychoses 

63.2 

64.5 

62.6 

Manic-depres'sive psychoses,.. 

62.0 

62.5 

61.7 

Schizophrenia 

49. 1 

48. 4 

49. 6 

Psychoneurotic disorders 

51.4 

45. 2 

55.8 

Personality disorders 

44. 8 

44. 8 

44.8 

All others 

53.8 

52.4 

55.3 

Total 

56. 7 

55. 8 

57.4 


141.8 per 1,000. For other diagnostic groups 
used in this analysis the rates were always less 
than 100 and ranked in the following order: 
chronic brain disorders, involutional psychoses, 
manic-depressive psychoses, psychoneurotic 
disorders, all others, personality disorders, and 
schizophrenia. The psychotic group with rela- 
tively low death rates were those with the so- 
called functional disorders without known 
physical basis. For example, the schizophrenic 
group had the lowest death rate, 21.4 per 1,000, 
regardless of sex difference. As against the 
usual pattern, relatively more female patients 
than male patients diagnosed as either chronic 
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identified as either “fair,” “poor,” or “critical.” 
For example, 11.1 percent of those with dis- 
orders of the senium were identified as “critical” 
at the time of admission to the hospitals. 

In contrast, the lower mortality rates for the 
schizophrenic group and for the group with 
jjersonality disorders can be explained by the 
low mean age of each group and also by “good” 
l^hysical condition of those patients on admis- 
sion. The relatively liigh death rates in tlie 
diagnostic categories of acute brain disorders, 
chronic brain disorders, disorders of the senium, 
involutional psychoses, and manic-depressive 
psychoses coincide remarkably with tlie fact 
that each of these groups had a relatively high 
mean age as well as a relatively large propor- 
tion with “subnormal” physical condition at 
the time of admission. 

It should be noted that as high as 43.9 pei'- 
cent of all patients admitted to State mental 
Imspitals in 1955 Avere physically identified as 
either “fair,” “poor,” or “critical.” This seems 
to be one of the most significant factors ex- 
plaining the high mortality rate in mental hos- 
pitals as compared with the low mortality rate 
prevalent in the general communities. 

The physical condition of the patient on 
admission was found to be closely related to 
the patient’s age on admission. That is, the 
higher the age of the patient group the smaller 
the proportion having “good” physical con- 
dition. Spearman's rank correlation coefficient 
(rr=— 0.835; 0.01>P>0,001) supports this 
generalization. The patient group between the 
ages of 20 and 44 at the time of admission had 
75.7 percent classified as in “good” physical 
condition wliile only 17.3 percent of the patients 
aned 65 and over at the time of admission wez-e 

o 

so classified. 

Summary and Conclusion 

The interpretations and generalizations pre- 
sented in the present study are based on data 
collected in Michigan for the 1950-54 period. 
The following conclusions appear to be of 
significance. 

1 The mental hospital population was ovei-- 
represented by the middle and old age groups 
as compared with the State population. 

2. The hospital mortality rate was more var- 


iable and unstable than the general mortality 
fate. 

3. In terms of crude rate the overall hospital 
mortality was 6.8 times as high as the overall 
general mortality. 

4. Wien the rates Avere adjusted for age and 
sex, the overall hospital mortality was 8.6 times 
as high as the overall general mortality. 

5. The quinquennial decline in the death rate 
Avas much greater in the hospital population 
than in the general population, thus narr-owing 
the rate discrepancy between the two. 

6. The quinquennial decline in the death rate 
AA*as much greater among older people, particn- 
laily among older men, in both populations. 

7. Tlie sex difference in death rate Avas much 
greater in the hospital population than in the 
general population. 

8. The hospital death rate was always higher 
than the general death rate in each age-sex spe- 
cific group. 

9. The relative importance of each of the 12 
leading causes of death was manifested differ- 

• ently in the two different populations. The two 
most frequent causes of death in the hospital 
population were arteriosclerotic and degenera- 
tive heart disease and pneumonia, while those 
in the general population were arteriosclerotic 
and degenerative heart disease and malignant 
neoplasms. 

10. The age-sex adjusted mortality rates from 
pneumonia and tuberculosis Avere approxi- 
mately 30 times and 13 times as high in the hos- 
pital as in the general population respectively. 

11. Malignant neoplasms, accidents, cirrhosis 
of liver, and diabetes mellitus were found to be 
less important for the hospital population than 
for the general population. 

12. The high mortality group of the patients 
consisted of those with senile psychoses and 
those with acute brain disorders. 

13. The psychotic group with relatively low 
death rates were those with functional disorders 
such as schizophrenia. 

14. A statistical analysis substantiated a con- 
sistent, positive relationship among death rate, 
patient age, and the proportion of patients with 
“subnormal” physical condition on admission 

to the hospital. . . . , i 

Although the present investigation is largely 
descriptive in nature, it is hoped that the results 
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will have not only heuristic value but will also 
be productive of a series of hypotheses in regard 
to the dynamics of differential mortality among 
hospitalized psychiatric patients. 
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DOCUMENTATION NOTE 

An additional table showing the cause-specific death 
rate per 100,000 for hospital and general populations, 
by sex, for the 5 years 1950-54, has been deposited as 
document No. 5565 with the American Documentation 
Institute Auxiliary Publications Project, Photodupli- 
cation Service, Library of Congress, Washington 25, 
D. C. A photoprint may be obtained by remitting 
§1.25; a 35-mm. microfilm copy by remitting $1.25. 
Advance payment is required. Cite document number. 
Make check or money order payable to Chief, Photo- 
duplication Service, Library of Congress. 


Syphilis Serology Courses 


Eight laboratory courses will be offered at 
the Venereal Disease Research Laboratory of 
the Public Health Service in Chamblee, Ga., 
September 1958 through May 1959, according 
to the following schedule: 

Serology of syphilis. September 8-19; December 
1-12; February 9-20; April 6-11. 

Tests for syphilis using treponemal antigens. Octo- 
ber 6-17 ; March 9-20. 

Fluorescent antibody techniques in the diagnosis of 
the venereal diseases. March 23-27, 

Control of syphilis serology by the regional labora- 
tory. May 4-15. 

The four refresher courses in serology pi 
syphilis will consist of lecture, demonstration, 
and participation periods covering the most 
widely used nontreponernal procedures in ad- 
dition to supplemental methods. Special ref- 
erence will be made to the latest developments, 
such as the Kolmer test with Reiter protein 
antigen, the TPCF test, and the use of a 
stabilized antigen emulsion in the VDRL tests. 

The two courses in the treponemal antigen 
tests for syphilis are designed for senior staff 
members. The course in fluorescent antibody 


techniques will cover the performance of the 
fluorescent treponemal antibody test, with in- 
struction in the use of ultraviolet microscope 
assemblies. Instruction in the identification 
of Neisseria gonorrhea and Hemophilus 
ducreyi ivill include antibody preparation, 
fluorescein-labeling, and preservation. The 
course in control of syphilis serology by the 
regional laboratory, designed for laboratory 
directors and senior staff members, includes 
review of national and state:vide serologic 
evaluation programs, laboratory visits, and 
field workshop procedures, together with dis- 
cussion and demonstration of ne:v procedures. 

Applications must be approved by a State 
health officer or State laboratory director, by 
the medical officer in charge or a Federal 
agency, or by the organization sponsoring ap- 
plicants from other countries. Application 
forms may be obtained from: Director, 
Venereal Disease Research Laboratory, Vene- 
real Disease Branch, Communicable Disease 
Center, -Public Health Service, P. 0. Box 185, 
Chamblee, Ga. 


Vol, 73, No. 8, August 1953 


761 



publications 


Tile Nurse in the U. S. Pub- 
lic Health Service 

PMS PtthUcaiion STa. 561. Heuiseil 
September iOst. 2^ pages, plus sup- 
pfcineal; illustrated. 

The story of career opportunities 
for boUi clialeal aaa public health 
nurses in the yarions nursing pro- 
grams of the Public Health Service 
is brought up to date. The booklet 
describes the work of nurses in Serv- 
ice hospitals, at the Clinical Csntei' 
of the National Institutes of Health, 
in Indian health and international 
health programs, in field research 
and investigation, in work iritli 
States, and in nursing resources 
activities. 

The two personnel systems of the 
Service, Civil Service and Commis- 
sioned Corps, are explained, and 
methods of applying for various as- 
signments are outlined. A supple- 
ment lists requirements for appli- 
cants and other detailed employment 
information, 

Palieiils in Public Hospi- 
tals for the Care of the Men- 
tally HI, 1956-1957 

PS8 Publication. Mental SeaWi 
Statistics. Current Reports Series 
MEB-S-S. D ecember 1951. 8 
pages, S cents. 

Designed to permit early publica- 
tion of selected statistics for public 
mental hospital systems in the United 
States, this repost replaces the pab- 
llcatlons entitled “Patients in Public 
Hospitals for the Prolonged Care of 
tfae Mentally 111,” formerly published 
in this series, and “Mental Patient 
Data for Piseal Tear,” previously 
presented in Public Eealth Reports. 

Data from two sources are com- 
bined. Statistics for 1056 are based 
on preliminary tabulations of sched- 
ules submitted for the 1056 census 
of mental patients. Those for 1957 
are based on estimates obtained in 


a special survey of public mental 
hospitals conducted shortly after 
the close of the fiscal year. Selected 
items of patient movement, number 
of employees at end of year, and 
maintenance expenditures are shown 
for each State, with a separation into 
“ail. public hospitals” and “ptoionged 
care” for those States having short- 
term psychopathic hospitals. 

National Library 
of Medicine 

PSS Publication No. S07. Revised 
February ISSS. IS pages. 

Library hours, loan procedures, 
photographic and reference services, 
translators, history of medicine di- 
vision, art section, medical motion 
picture collection, and publications 
of the National Library of Medicine 
are described in this booklet. 

Uniform Definitions of 
Home Accidents 

PSS Publioatioti So. 517. 1958. 
IS pages, SO cents. 

Designed to provide precise mean- 
ings of terms in the home accident 
fioiii, this manna! of definitions 
should prove useful to all personnel 
engaged in home accident reporting 
or home accident prevention pro- 
grams. 

To be listed a term must be per- 
tinent to home accident prevention ; 
it must have a special connotation 
in home accident prevention or a 
related field (medicine, statistical 
analysis, engineering, and so forth) ; 
and, it should, if possible, indicate a 
measurable variable. Certain com- 
mon terms which are subject to 
misinterpretation are incinded, but 
clearly defined common or nontech- 
nical terms found in tJie average 
dictionary are omitted. 

The definitions were developed by 
the Conference on Uniforia DeSni- 


tlons of Home Accidents that met is 
Chicago, April 1057, vmder the spom 
sorship of the Public Health Service, 
the American Public Health Associ- 
ation, and the Nattonal Safety 
Conncii. 

Taking Care of Diabetes 

PSS Publieaikii So. 567. 1958. 

32 pages; illmtrated. So cents. 

Written especially to help the 
diabetic person and hie family de- 
velop a better understanding of the 
disease and its coultol, this booklet 
presents salient facts about the 
physiology of diabetes and the re- 
lation of food, exercise, and insulin 
to its control. 

The patient is shown how he can 
have a wide variety of foods by 
using the meal plan suggested by 
his doctor in conjunction with six 
food e.vchaage lists. The technique 
used in administering insulin, how to 
take proper care of injection equip- 
mest, and Benedict’s test for urine 
sugar are described. 

Emphasis is given to the impor- 
tance of recognizing symptoms of In- 
sulin reaction and onset of diabetic 
coma as well as the need for the 
diabetic patient to take proper care 
of his feet. 

Manual for Nutrition 
Surveys 

Interdepartmental Commitice on 
Ahetrition for Rational Defense. 
I9S7. 160 pages. $1.50. 

Methods for conducting nntrition 
surveys and appraising the nutri- 
tional status of a population are 
presented is this reference and 
guide. Although flJe manaal is de- 
signed pritnanjy for surveys of mili^ 
tary forces, the basic approach and 
luethodology are applicable to civil- 
ian jmpulatlons. 

The manual Is intended to estab- 
lish uniform methods In collecting 
data, to provide a reference to in- 
sure maximum coverage of the essen- 
tial facts, and to serve as a guide for 
interpretation of dietary, bioebein- 
icai, and clinical data. It also offers 
guidelines in defining the duties of 
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various team members and for train- 
ing local personnel. 

The list of necessary supplies and 
equipment and the chapter on sam- 
pling are applicable equally to a 
single nutrition survey or a perma- 
nent nutrition service. 

State Personnel in Official 
and Voluntary Agencies 
Concerned Witli Agri- 
cultural Migrants 

PUS Publication (unnumbered). 
li)oS. 1 } pages. 

Persons in selected official and vol- 
untary agencies in the States who 
are officially designated to be con- 
tacted on questions regarding agri- 
cultural migrants are identified. 
Bepresentatives of State depart- 
ments of health and education, the 
Farm Placement Service of the U. S. 
Department of Labor, and the jUi- 
grant Ministry of the Home Missions 
Division of the National Council of 
Churches are listed along with per- 
sons named by the governors as 
liaison with the President's Com- 
mittee on Migratory Labor in States 
where there is no official committee. 

Copies can be obtained from : Divi- 
sion of General Health Services, Bu- 
reau of State Services, Public 
Health Service, Washington 25, D. C. 

Public Exposure to Ioniz- 
ing Kadiations 

Wbat Public Health Personnel 
Need to Know 

American Public Health Association, 
loss. AS pages; glossary. Si.S3 ; 
orders^ for 25 or more at a discount. 

This pamphlet aims to provide 
public health emiiloyees with simple 
concepts basic to a radiological 
liealth program. The text presents 
tile issues, in perspective. Although 
it does not deal with physics or with 
the precise definition or measure- 
ment of radiations, it desci-ibes the 
phenomena of radiations and their 
probable public health effects. Major 
sources of radiation of concern to 
public health workers are discussed 


as to their benefits and hazards, 
present and future. 

The pamphlet was prepared by a 
committee of the American Public 
Health Association with advice and 
technical assistance from employees 
of the Public Health Service. 
Orders should be placed with the 
American Public Health Association, 
1700 Broadway, New York 10, N. Y. 

Research and Education in 
Rheumatic Diseases 

Transactions of the Second 
National Conference 

Arthritis and Rheumatism Founda- 
tion and the Rational Institute of 
Arthritis and Metabolic Diseases of 
the Public Health Service. 1937. 
ISO pages. 

Texts of papers presented at the 
conference are assembled in this 
book under three headings: basic 
disciplines and promising pathways 
in research in rheumatic diseases, 
support currently available for re- 
search and training in rheumatic dis- 
eases, and the United States Public 
Health Service graduate training 
program in arthritis. 

Distribution of the publication, 
now completed, is limited to mem- 
bers of the participating associa- 
tions, medical libraries, medical 
scbools, and a selected list of rheu- 
matologists. Inquiries concerning 
availability should be addressed to 
the Information Office, National In- 
stitute of Arthritis and Metabolic 
Diseases, Public Health Service, 
BetUesda 14, Md, 

Health Statistics From the 
U. S. National Health 
Survey 

Origin and Program 

PHS Publication Ro. 58’, -Al. 1958. 
SO pages. 30 cents. 

Background information on the 
U. S. National Health Surrey, in- 
cluding history, need for health sta- 
tistics, policies, and program, is pre- 
sented in this booklet. It is the first 


of a series (series A) covering tech- 
nical and methodological matters re- 
lating to the survey. 

Appendixes contain the text of the 
National Health Survey Act (Public 
Law 652, 84th Congress) and a re- 
print of recommendations for collec- 
tion of health data of a subcommit- 
tee of the U. S. National Committee 
on Vital and Health Statistics (PHS 
Publication No. 333, 1053) . 

Health Statistics From the 
U. S. National Health 
Survey 

Preliminary Report on Num- 
ber of Persons Injured, United 
States, July-December 1957 

PHS Publication Ro. 58i-BS. 195S. 
32 pages. SO cents. 

Persons sustaining injuries that 
caused restriction of their usual ac- 
tivities for at least a day or who 
were medically attended are in- 
cluded in the estimates. The report 
contains 26 detailed tables, test ta- 
bles, and charts presenting break- 
downs by age, sex, urban-rural resi- 
dence, and class of accident. Data 
are based on nationwide household 
interviews of a representative sam- 
ple of the population. 

Appendixes provide technical 
notes on methods and definitions. 

Digest of Prepaid Dental 
Care Plans, 1958 

PHS Publication Ro. 585. 1958. Bp 
Walter J. Pelton and Richard W. 
Boioman. 1,1 pages. 

All known prepaid dental care 
plans operating in the United States 
are listed by name, with address, 
sponsorship, date established, geo- 
graphic area served, eligibility re- 
quirements, and size of enrollment. 
Information on methods of operation 
and types of benefits offered is also 
included. 

The plans are grouped Into two 
major categories, plans with regular 
benefits and those with limited ben- 
efits, and are subdivided into four 
groups : communitywide, union spon- 
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sorship, employer-employee sponsor- 
ship, and fraternal organization 
sponsorship. The complete dental 
fee schedules of four of the most 
comprehensive plans are reproduced 
in the appendix. 

Tuberculosis Beds in 
Hospitals and Sanatoria, 
May 1, 1957 

PHS Puilication :No. 51S. lOoS. By 
Stanley Crlaser and Josephine John- 
ston. /,1 pages. 30 cents. 

A listing by State and city, as well 
as. alphabetically, of hospitals and 
sanatoria in the United States and 
Territories with five or more l)eds 
available for treating patients with 
tuhereuiosis is provided. Included 
are all State, local, private, and Fed- 
eral institutions except Federal men- 
tal and penal institutions. Type of 
ownership is specified. 

Homemaker and Related 
Services 

A Directory of Agencies in tlie 
United States 

PnS Publication yo. 593. 1953. ~5 
pages. 

Name, location, telephone num- 
ber, typo of agency, area served, 
kind of service provided, year estab- 
lished, number of homemakers em- 
ployed, and number of families 
served during a 1-week period are 
listed. 

The directory was compiled from 
a nationwide survey of homemaker 
services by. the Public Health Serv- 
ice in cooperation with the Chil- 
dren’s Bureau and the Bureau of 
Public Assistance, Social Security 
Administration. 

Strike Back at Stroke 

PSS Publication Xo. 596. 1953. S7 
pages; illustrated. J,0 cents. 

Step-by-step instructions and il- 
lustrations are given for 21 thera- 
peutic exercises developed by ex- 
perts in the field of medical reha- 
bilitative therapy. The booklet also 


contains information on how to fix 
the bed for the patient, how to place 
the patient in bed, and what to do if 
the patient cannot speak. 

Designed to make it easier for 
the doctor to show what can he 
done for and by the stroke victim 
at home to help minimize the disa- 
, bility that usually follows a stroke, 
the manual even contains a pre- 
scription blank printed below each 
e.xeroise so that the doctor can spec- 
ify the fre<iuency and duration of 
selected exercises. 

The Vending of Food and 
Beverages 

PUS Publication No. 5.', 9. 1957. IS 
pages, la cents. 

Intended for adoption by munici- 
palities and States, tlie suggested 
sanitation ordinance and code con- 
t:iins the recommendations of the 
Public Health Service. It is pub- 
lished for the guidance of jurisdic- 
tions desiring a uniform law based 
on the best information currently 
available. The format of the ordi- 
nance permits flexibility in adoption 
or enactment. 

The recommendations are based on 
field studies of cm-rent practices in 
vending machine design, construc- 
tion, and operation, and a review of 
existing State and local regulations. 
They were developed at the request 
of State and local health authorities 
and the vending machine industry. 


Directory of Medical and 
Biological Research In- 
stitutes of the U. S. S. R. 

PNS Publication No. SS7. MS. 
3'i0 pages. 

Blore than 700 biological and 
medical research institutes in the 
U. S. S. R., with their subdivisions 
and laboratories, are listed in this 
directory. Arrangement is, geo- 
graphic, with a subject index. A 
name index includes more than 
1,500 Russian scientists. 

The directory is intended as a 
guide not only for those planning 
scientific visits or correspondence but 
also for those studying Soviet medi- 
cal research. 


Extent of Cancer lUness in 
the United States 

PJIS Publication No. S47. 1953. 25 
pages. 25 cents. 

Trends and variation in cancer 
mortality and incidence, some as- 
l)ects of diagnosis and treatment, 
and survival prospects for cancer 
patients are covered in this well- 
documented, statistical study of 
cancer. The booklet is comprised 
of 31 questions and answers to- 
gether with 22 charts and 0 tables. 
It is directed to persons concerned 
with the course of cancer in indi- 
vidual patients or with its impact 
on larger population groups. 


Proceedings of Symposium 
on Coccidioidomycosis, 

1957 

PBS Publication No. 575. 1957. 107 
pages; illustrated. 

Currently available information 
on the epidemiology, ecology, immu- 
nology, pathology, diagnosis, and 
treatment of coccidioidomycosis, to- 
gether with the most recent ad- 
vances in research, is comprehen- 
sively revieu'ed. This material is 
published for the benefit of investi- 
gators everywhere who are attempt- 
ing to overcome the difficulties in 
diagnosing, controlling, and treating 
this disease. 


This section carries cannouncements of 
new publicciiions prepared by the Pub- 
lic Heollh Service and of selecled publlca- 
lions prepared by other Federal agenciei. 

Unless otherwise indicated, pufaiicoiions 
for which prices are quoted are for sale 
by the Superintendent of Oocuments, U. S. 
Government Printing Office, Washington 
25, D. C. Orders should be occompanied 
fay cosh, check, or money order and should 
folly identify the pufaiicotion. Public 
Health Service publlcoliont which do not 
carry price quotations, as waif as single 
somple copies of those for which prices 
ore shown, con he obtained without 
charge from the Public Inquiries Branch, 
Office of Information, Public Health 
Service, Washington 25, D. C. 

The Public Health Service does not sup- 
ply pubiicotions other than its own. 
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the Hospital 

as a Community Health Center 

EDWIN L. CROSBY, M.D., Dr.P.H. 


Following is the Wilinsky Lecture, delivered at 
the Harvard School of Public Health, Boston, on 
October 14, 1957. The Charles F. Wilinsky Lec- 
ture Fund luas established in 1954 to endow lectures 
on the role of the hospital in public health. Dr. 
Wilinsky served as executive director of Beth Israel 
Hospital in Boston and deputy health commissioner 
of that city. He is a former president of both the 
American Public Health Association and the Ameri- 
can Hospital Association. 

T he hospital is a dynamic, not a static, 
institution. Looking at our hospitals in 
the context of .tLnerican life and medical and 
scientific progress, we know that a revolution in 
hospital care is under way. In the words of 
Dr. James ilackintosh, emeritus professor of 
public health. School of Tropical Hygiene and 
Public Health, University of London, “It is 
exciting to live in a revolution ; it is tragic not 
to realize it.” 

A little more than a half century ago it 
seemed that we’d gone about as far as rve could. 
Then science exploded into medicine and al- 
most overnight there was a vdiole galaxy of 
new treatment techniques, new equipment, and 


Dr. Crosby is the director and a farmer president 
of the American Hospital Association. He served 
as director of Johns Hopkins Hospital, Baltimore, 
hid., from 19‘i5 to 1952, and as director of the Joint 
Commission on Accreditation of Hospitals from 
1952 to 1954. In 1950 he was the United States 
representative on the Expert Subcommittee on Hos- 
pital Statistics of the World Health Organization. 


new and diii'erent personnel. Eyen jn’ofes- 
sional worker’s iir the health field must bo as- 
toimded by the many new scientific develop- 
ments which have changed hospital and health 
care in the last two generations. This ireriod 
has been marked by the development of roent- 
genology; advances in the science of nutrition, 
including the discovery of vitamins; elimina- 
tion of most of the infectious diseases through 
irrrmunization, better control, and good public 
health practice; the control of diabetes with 
insirlin; the discovery of the antibiotics; the 
medical rrse of radionuclides; new arresthetics 
making possible amazing srtrgical procedures; 
the use of human blood and its fractions; and 
so nrany other giant feats that I cannot pos- 
sibly nrention them all. Durirrg this period, 
medical thought broadened to see the irrdivid- 
ual as a physical aird emotioiral whole. As 
Francis Peabody said, “What is spokerr of as a 
cliirical picture is not just a photograph of a 
marr in bed; it is an imirressioiristic painting 
of the patient surrounded by his home, his 
Avork, his relations, his joys, sorrows, hopes and 
fears” (i). 

Iir addition to the effect of nerv techniques in 
health care, hospitals have also felt the impact 
of dramatic social and economic developments 
in the United States. Oirr population is grow- 
ing; Ave are noAv a nation of some 170 million, 
and by 1967 if the present rate of increase con- 
tinues, Ave may Avell have a population of al- 
most 200 million. Ther'e is a continuing in- 
crease in the proportions in our population of 
the elderly and of the A’ery young, although Ave 
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are of ten inclined to overlook the proportionate 
increase of the very young. 

Tlii’ough our fine educational system, 
through the various medical, hospital, and pub- 
lic health organizations, and through the work 
of public information media, this vast iVmeri- 
can public is growing hr Imowledge about 
health services and becoming increasingly ap- 
preciative of the value of health. Good health 
care has become part of tlie increasingly higher 
standard of living which more Americans can 
now afford. The improving economic condi- 
tions of the last two decades have been accom- 
panied by new concepts of the responsibility of 
employers, unions, and government at ail levels 
for maintaining health. 

As a result of tliis growth in numbers and in 
understanding of health care, the utilization of 
hospitals has risen rapidly. From 1946 to 1956 
the .number of admissions to all hospitals in- 
creased 41 percent, and admissions to nonprofit, 
short-term hospitals, the comimmity hospitals, 
increased 54 percent. This increased use of 
hospitals is not due solely to increased popula- 
tion. In 1946, there were 112 admissions per 
1,000 population to all hospitals, and in 1956 
there were 132 admissions per 1,000 (3 ) . 

Meanwhile, the financial problems of hospi- 
tals have changed too. The costs of new build- 
ings and of renovating old hospital facilities 
have been rising. Voluntary hospitals are no 
longer simply philanthropic mstitutions sup- 
ported by private donations. Hospitals today 
are dependent on fees from patients or third 
parties such as Blue Cross, insurance companie.s, 
and public welfare agencies. Increased costs of 
operation have forced them to become business 
organizations. They are concerned with balanc- 
ing budgets and definuig the full cost of services 
in order to collect from tlie patient, or in his 
behalf, the amomrts necessary to sustain the hos- 
pital’s operations. 

Thanks to the growth of prepayment, the hos- 
pital as an economic organism is now more 
stable than ever before. But the public has yet 
to fully realize the dollar cost of health care. 
People want the best in health care. It must be 
paid for, in one way or another. Hospital and 
other workers in the health field must support 
the idea that people should set aside enough 
from their current income to enable them to pay 


for the best of care. IVe are responsible for see- 
ing that they get a full dollar’s worth of care 
for every dollar spent. 

We in hospital careers feel the impact of revo- 
lutionary medical and social advances, and we 
are doing our best not only to adapt to them but 
also to advance hospital care as rapidly as 
possible. 


Hospitals and Public Health 


I would like to discuss one important aspect 
of hospital care, the hospital as a coinmunity 
health center. The community’s investment in 
the hospital can best be realized when hospitals 
and public health authorities work together 
with the medical profession as partners in the 
teaching and practice of preventive medicine 
and public health. The relationship between 
the hospital and the public health profession 
has been, and continues to be, an important area 
for study, discussion, and action. 

However, I would like to consider the hos- 
pital’s contribution to the health of the public 
in a wider contest,- to describe some ways in 
which the hospital may serve its community; 
and furallj', to discuss ways in whicli the public, 
through tlje hospital, may help improve the 
public healtln 

For many years, the hospital was virtually 
an island of curative medicine. To be sure, 
many hospitals thus insulated did a remarkably 
good job of serving their communities. But 
just as the practitioner of medicine can no 
longer limit his tools to his black bag, tiie aver- 
age hospital today cannot offer the best care 
while limiting its resources to the skills found 


within its walls. If the hospital lives as an 
island in the community, concerned only u’itli 
the patients who pass through its doors, not 
thinking whence they come or where they go, it 
is an incomplete public servant; it does not lidJy 
meet public demands. 

I have heard Dr. Mackintosh say that while 
the function of hospitals today is to caie for 
the sick, in the future their function will be 
lot to care for the sick, but rather the weil. 
Ele emphasizes, and I agree witli hm tliat its 
mblic health responsibility is one of the major 
mictions of the hospital. In his words, “Ihe 
rood hospital acts as an intelhgenco service 
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sending out, as necessary, danger warnings for 
the protection of tiie public. Its f\mction is to 
watch the movement of siclmess, to act early 
and with dispatch before great harm is 
done. . . . Sickness is an incident in the life 
of an individual, but to the hospital and its 
staff, siclmess is a challenge, a focus of enquiry 
from which prevention sliould radiate as well 
as cure.” As early as 1936, the Committee on 
Public Health Eelations of the American Hos- 
pital Association, of Avhich Dr. Wilinsky was 
chairman, stated that newer conceptions of an 
adequate community liealth program emphasize 
“the gradual disappeai-ance of the line of de- 
marcation between the prevention and the treat- 
ment of disease” (S ) . 

In fact, preventive medicine has long been 
ft joint responsibility of the hospital and health 
departments; The hospital assists the work 
of the health department by deeds such as 
registering births and deaths; detecting and 
reporting communicable diseases; treating pa- 
tients with tuberculosis and poliomyelitis; and 
continuing the never-ending fight against in- 
fection, a fight recently dramatized by the 
appearance of resistant strains of Staphylococ- 
cus aureus. The health department, especially 
in rural areas, may use the laboratory and otlier 
clinical facilities of the hospital. TJie hospital 
practices the principles of maternal, infant, and 
child hygiene, and tries to educate tlie patient 
and his family in these and other matters of 
health and hygiene. 

The Ford Foundation reports that many hos- 
pitals used part of their foundation grant to 
improve educational facilities for the communi- 
ties they serve ; that they organized educational 
programs on such aspects of preventive medi- 
cine as maternal and child cai’e, sex education, 
nutrition, mental hygiene, and early detection 
of serious diseases ; and that their social service 
and outpatient departments “combine treat- 
ment with instruction in solving family health 
problems” (4). In the outpatient work of the 
hospital, coojaeration betweeji the healtli de- 
partment and the liospital as closest. As the 
patient leaves the hospital, he is followed by 
the health department, which sees that the laos- 
pital’s achievements are not lost and that he is 
restored to the greatest possible self-reliance. 


Hospitals are also working out other new 
programs to extend their seryicis to their 
communities. Individual hospitals and hos- 
pital associations are undertalring research in 
management aimed at expanding the hospital’s 
responsibilities in commimity health protection. 
Subjects of such studies have included the 
plaiming of the hospital’s physical plant, 
the improvement of food service, the pos- 
sibility of organizing regional coopei’ation be- 
tween large and small hospitals, and the 
development of new programs of outpatient 
and home care. 

In another expansion of their seiwice to their 
conunmiities, hospitals are extending their 
emergency responsibilities beyond that of 
routine service in disaster planning: the re- 
sourceful organization of emergency equip- 
ment and pi'ocedures to save lives when natural 
or mechanical catastrophes engulf numbers of 
people. To be ready for community wide emer- 
gency situations — whether fire, flood, tornado, 
or train or plane crash — ^liospitals are cooperat- 
ing in planning with public health, civil de- 
fense, and other community agencies. 

Another hospital activity, no longer new but 
of the utmost importance, is the volmitary pro- 
gram of hospital acci-editation. Acci’editation 
means that the quality of patient care in the 
hospital meets adequate standards. It is a 
stamp of approval conferred by the Joint Com- 
mission on Accreditation of Hospitals, an in- 
dependent group formed in 1952. The public 
is becoming aware of the distinction between 
accredited and nonaccredited hospitals; the 
hospital which requests a survey and achieves 
accredited status, or is earnestly working to- 
ward tliat goal, vouches to the community that 
it is serving its best interests. Accreditation is 
a voluntaiy program of continued self-inspec- 
tion, the strongest arm of freedom of medicine 
and hospitals. Through accreditation, hos- 
pitals mdicate to their communities that with 
independence in a five society goes tlie respon- 
sibility to measure up to society’s demands. 
National recognition tliat hospitals are striving 
to improve their services is indicated by the 
recent Ford Foundation grant to establish 
yoluntai'y counseling service to Jielp ho.spitals 
improve tlieir administrative services and, as 
a result, their patient care. 
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Extending Services 

Four aspects of extending the hospitals’ serv- 
ices into the community seem to me especially 
adventurous and important: planned coopera- 
tion between large and small hospitals, new re- 
habilitation pl’ograms, new types of care for the 
chronically ill, and new concepts of outpatient 
care. 

We still need more precise definition of the 
elements of institutional care of the sick. Such 
definition would lead to more effective and 
economical care. The comnmnity hospital of 
the future will not stand alone, but must be 
luiked in some organized way with other in- 
stitutions. With such a link difficult problems 
can easily be referred to centers with more 
specialized facilities, and the staffs of outtying 
institutions can benefit regulaidy by visits from 
specialists from the more central and highly 
developed hospitals. Every conmuuiit}’^ should 
have a carefullj* developed plan for orderly 
integi'ation between health and welfare agen- 
cies and the various institutions ofi'ering health 
services. 

I would make three suggestions to guide 
planning. First, the community plan must 
assure that each patient is treated in the type 
of institution that his condition requires. 
Second, we must organize professional dis- 
ciplines and physical equipment to focus on 
special treatment problems, grouping patients 
according to need and wliere care can best be 
given. TMi’d, patient ti-ansfer is a two-way 
street. We must move toward broader accejit- 
ance of transfer of patients from small hospitals 
to large medical centers as patient care dictates. 
And conversely, we must arrange for move- 
ment of patients from general hospitals to 
nursing homes, convalescent homes, or home 
care programs. 

Eehabilitation, the second important aspect, 
is vital in the changing therapeutic picture. 

I have often thought that almost every patient 
who enters a hospital is in need of some kind 
of rehabilitation, whether a brief but encourag- 
ing chat, a mild form of special exercise, or, in 
more seriously disabled cases, intensive physio- 
therapy and psychotherapy. All members of 
the hospital staff will need to understand the 
importance of rehabilitation in the early stages 
of a patient’s illness. 


1 believe that if we are to bring the benefits of 
rehabilitation services to communities— includ- 
ing the smaller ones — then the hope for estab- 
lishing and developing such services rests with 
the community hospital. A centrally located 
rehabilitation center may be able to serve the 
patients of several hospitals in the area. These 
centers might have not only medical and directly 
allied facilities but also such services as voca- 
tional testing, guidance, and training. 

Many hospitals now mclude rehabilitation 
among their services, but as Dr. Tlieodore 
Klumpp has pomted out, “The hospital is still 
only a repair shop where broken bodies are sent 
to be mended” (^). I would agree with him 
that some day it will also be a maintenance sliop 
where the most intricate mechanism in the world 
wdll be sent to find out how it can best be cared 
for to prevent damage. The development .of 
proper rehabilitation services in a community is 
one of the greatest challenges facing hospitals. 

Probleins relating to the illnesses that accom- 
2 iany middle and later life are a thii’d growing 
concern in the health field. In fact, meeting 
the challenge offered by oiir increasing number 
of aging persons is probably the single greatest 
problem we face. George Bugbee, president of 
the Health Information Foundation, has re- 
ported that the group over 65 incurs 13.1 percent 
of all charges for health services although it 
constitutes only 8.4 percent of the population 
(G). And the problem will become greater. 
Today, more than 13 million peojjle are 65 years 
of age or older, and by 1980, 1 out of every 7 
people will be 65 or older, while 2 out of 5 will be 
45 or oldei'. 

Because much of tlie illness that hospitals see 
will be chronic, hospitalization will generally be 
a relatively short episode in a long course of 
treatment, and care will have to be continued at 
home. In the future services provided at home 
cannot be limited, as they genei-ally have been in 
the past, to those pei’formed by doctors and 
nurses. The full range of services now pro- 
vided only to the hospital inpatient must be 
jjroperly adapted to home care. 

New concepts of outpatient care open a fourth 
area of expanding hospital service. *Uo 2 !g with 
the other revolutionary trends m hospital care 
will come the death of the old idea that ambula- 
tory care is only for the poor. Very slowly, 
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forced by a combination of economics, science, 
and good old-fashioired common sense, we are 
accepting the idea of ambulatory service to the 
•whole community. Commxmity hospitals take 
bed patients of all income groups, and in the 
future hospitals will probably eliminate finan- 
cial distinctions among ambulatory patients as 
well. For both ambulatory and bed patients, it 
is becoming clearer that prepayment will be tlie 
means of paying hospital bills for the self-sup- 
porting, while tax funds assist the medically in- 
digent and cover the cost for the indigent. 

A major fault in our organizational plans for 
the care of ill persons has been that the plans 
seem to encourage patients to lie down in hos- 
pital beds in order to be eligible for prepayment 
benefits. Without the benefit of prepayment 
it is only natural for people to delay seeking the 
care they need. In the interest of good com- 
munity health we must encourage prepayment 
plans to offer more complete coverage, adding to 
basic inpatient coverage on a service benefit 
basis both extended benefits and protection for 
the ambulatory patient. 

Need for Research 

In considering regional cooperation, out- 
patient care, and other new demands upon the 
hospital, I am repeatedly impressed with the 
problems of hospital administration and with 
the urgent need for hospitals to expand research 
into all phases of their operation. Hospital ad- 
ministration is being recognized as the demand- 
ing science and art that it is. With its singular 
system of relationships among the trustees, med- 
ical staff, administrator, other persomxel, and 
volunteers, the hospital, of all institutions that 
I know, is the most difficult to administer. It is 
also one of the most satisfying. If the adminis- 
trator is a skillful manager, he can help the com- 
plex health team woi-k better together in the 
interest of the patients and their community. 
I predict that hospitals will become even more 
complex institutions to administer in the years 
to come. Two reasons for this prediction can 
bo summed up in two words ; costs and person- 
nel. 

The cost of hospital care has been I'ising, and 
there is no denying that it will continue to rise. 
A well-reasoned but admittedly conservative 


estimate made in 1954 was an increase at the 
rate of 5 percent per year (7) . From 1955 to 
1956, the increase was 9 percent (^) . Providing 
facilities and personnel’for a widening range of 
services grows more expensive every year. The 
total expense of the Nation’s short-term, non- 
profit, general hospitals rose 223 percent from 
1946 to 1956. Better patient care today means 
botli more skilled personnel to provide new tech- 
nical services and simply more personnel of all 
types. In nonprofit, short-term hospitals, our 
community hospitals, personnel increased from 
156 per 100 patients in 1946 to 213 per 100 pa- 
tients in 1956 {B) . No wonder payroll expense 
cuts the largest chunk from the hospital’s 
budget, more than 60 percent of the total ex- 
pense of nonprofit, short-term, general hospitals 
in 1956. 

At the same time that the nxunber of person- 
nel has been increasing, the number of hours in 
the workweek of hospital personnel, like those 
in offices and factories, has been decreasing. 
The difference is that the hospital must operate 
24 hours a day, 168 hours a week, 52 weeks a 
year, always ready for any emergency. The 
shorter workweek has frequently been helpful 
in attracting additional qualified personnel, but 
because of the around-the-clock nature of the 
hospital’s activities, it has also necessitated 
many more workers, a larger payroll, higher 
costs, and inevitably higher charges. 

As hospitals convert the results of medical 
research into ever more comprehensive patient 
care, they may reasonably expect that the per- 
centage of the hospital budget allotted to pay- 
roll will rise to more than 70 percent. As wages 
rise generally, they must rise in hospitals. Hos- 
pital administrators in virtually every coni- 
munity face an acute and seemingly chronic 
shortage of personnel. Hospital careers offer 
well-recognized satisfactions of service, associa- 
tion with the aura of medical learning, and the 
prestige of the unifonn of healing. But recruit- 
ment will not be easier until hospitals can com- 
pete with other employers’ wages. Hospitals 
must make sure that they use their staff wisely 
and do not xvaste talent and training. 

Automation can never be the com- 
plete answer for personal service institutions; 
reducing costs by increasing pi’oductivity is far 
more difficult in hospitals than in industry. 


Vol. 73, )\o. 9, September 1958 


769 



Yefc I am optimistic enough, to think that stud- 
ies will show us how automation can be ex- 
ploited more fully, for example, in food service, 
laundry, central supply, and other such de- 
partments. Through improved methods and 
work simplification, hospitals will undoubtedly 
be able to mcrease the efficient use of workers’ 
time. We must stop viewmg with alarm the 
rising costs of hospital care, but we must not 
cease our efforts to keep costs down to the 
minimum consistent with maximum quality. 
Hospitals must demonstrate to the public that 
they recognize the need for economical opera- 
tion in line with sound business procedures. 

Solutions to the problems created by rising 
costs and shortages of personnel as well as the 
I’adical changes in the patterns of patient care 
will be worked out through research by hos- 
pitals’ administrative staffs, by all members of 
the health team, and by social scientists. We 
often think of research in terms of new drugs, 
new surgical techniques, and other giant steps 
in tire march of medicine. There is other re- 
search that is conducted with as much sincerity 
of purpose and with residts as directly related 
to patient care. After all, it is the hospital 
with its laboratories, clmics, and operating fa- 
cilities that makes it possible for the physician 
to practice modern medicine. 

Until lately research in hospital administra- 
tion was sparse. We have finally been able to 
get underway, through foundation and Hill- 
Burton fimds, the organized program of hos- 
pital research which we have desired for so 
long. The American Hospital Association has 
strenuously urged increased recognition of the 
importance of research. It was instrumental 
in setting np two important national research 
groups. One, the Commission on Hospital 
Care, offered the first analysis of the extent to 
wMch the Nation’s health resources were meet- 
ing the increased demand for health services 
(8). The commission’s report prescribed a 
much-needed pattern for orderly planning of 
health facilities, a pattern which influenced the 
development of the very successful Hill-Burton 
progi’am. 

The second, the Commission on Fmancjjig of 
Hospital Care, did tlie fii-st comprehensive 
analvsis of the basic problems in financing hos- 
pital care for the American people (9). The 
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American, Hospital Association also partici- 
pated in the Cojnmission on Chronic Illness, 
wliich has completed a T-year study of the 
jiroblems of chronic disease, illness, and dis- 
ability (10). 

The Association led in the establislmient of 
the Hospital Research and Educational Trust, 
a nonprofit, citizen-directed body to undertake 
needed research in hospital affairs. Tlie trust 
lias, from several sources, about $4.3 million 
programed in current research or pledged for 
future research. It is conducting studies of 
medical records, hospital licensure, need for 
future hospital facilities, and construction and 
design. 

I would certainly predict that in the years 
to come hospitals of all sizes and types will be- 
come more active in conducting research. For 
too long we have tliought research could be un- 
dertaken only in large medical centers. Ac- 
tually, all hospitals can keep the accurate 
records which offer a basis for investigations 
to determine such tilings as the relation of so- 
cial factors to disease and a community’s actual 
and potential needs for various health services. 
All hospitals can undertake studies designed to 
evaluate and improve their administration. If 
we stop labeling these activities with the bogey- 
word “research,” perhaps we can encourage ac- 
ceptance of. the fact that they can be luidertaken 
outside university citadels of learning. 

You may have noticed that hi speaking of 
these reseai’ch progi’ams and the extension of 
hospital services to which they lead — in de- 
scribing to you the ways in which today’s hos- 
jiital is living up to its responsibilities as a 
connmmity health center — ^my point of view 
has been rather one-sided ; I have been dwelling 
on the functions of the community it serves. 

Adequate preventive as well as curative 
health care has become an accepted part of 
the high standard of living wliich most Ameri- 
cans are now able to attain. The potential con- 
sumers of medical care have a right to help 
plan for commiuiity health, and thej aie be- 
coming more vocal in their desire to do bo. I 
believe that health care can be no better than the 
people demand. I believe that the people should 
be as concerned as professional health person- 
nel with the form and the cost of medical care, 
and the method of paying for it. In tiio 

Pulilic Health Keports 



United States wo are fortunate that avo have 
an interested and aroused jjublic, Avhich, if it 
does not mrdei-stand all the tecluiical details of 
our Avork, understands a great deal more than 
we frequently give it credit for, and recognizes 
the importance of health care. 

Our community hospitals are built by volun- 
tary contributions from private citizens. Some 
115 million ihmericans are identified with hos- 
pitals even before they set foot in one, either 
through Blue Cross or one of the many com- 
mercial insurance plans. The hospital cannot 
refuse to respond to the demands Avhich the 
public need places on it. The community in 
turn must support its hospital. Support it Avith 
money, yes, and with a supply of personnel ; but 
above all Avith a vivid understanding of the hos- 
pital’s purpose and encouragement of the pro- 
fessional hospital team. 

Lay Leadership 

In trying to assess the hospital in die rapidly 
changing community health picture, I find one 
constant of great importance, a constant unique 
to the United States. Our community hospitals 
are truly governed, not by a professionally 
trained gi'oup, but by laymen, community lead- 
ers, who are better known for other personal 
achievements, but who have demonstrated an 
abiding interest in the community’s welfare. 
Of course, our hospitals are not imique in this 
regard. Professional educators do not generally 
govern iinivei’sities ; military men do not estab- 
lish final policy in the Department of Defense; 
and nuclear physicists do not speak the last 
word in the Atomic Energy Commission’s deci- 
sions on the uses of atomic energy — or space 
satellites. Major institutions other than hos- 
pitals are governed by boards of so-called “lay” 
trustees. Yet the most highly developed forms 
of contributed service in our society are those 
centered in our hospitals, Avith their trustees, 
their volmiteers, and their members of the reli- 
gious orders. The story of the founding of 
every voluntary liospital in .iVmerica ahvays has 
a basic theme, contributed service. 

The hospital trustees of the Nation — some 
50,000 of them — are entrusted with the responsi- 
bility of setting policy in medical institutions 
Avhero only the most expertly trained physicians 
and paramedical Avorkers can translate the latest 


in scientific developments into the best of patient 
care. The point to remember is the desirability 
of this arrangement. The lay control of hos- 
pitals insures that the community’s interest will 
never be overlooked. 

Of course, hospital trustees and volunteers 
must be particularly sensitive to the hospital’s 
purpose and needs. Theirs must be educated 
aAvareness, including a recognition of the need 
for good equipment and well-trained personnel, 
an understanding of the problems of the physi- 
cian and his co-AVorkers, and an effort to facili- 
tate their dedicated labors. As professional 
health workers, we all have an obligation to 
educate our communities about the goals and 
means of health care. 

The modern hospital has evolved, not step by 
orderly step, but by a series of rapid mutations 
which have not yet stopped. Advances in medi- 
cine and changing social and economic condi- 
tions are making new demands on the hospital. 
Its functions of caring for patients, educating 
future health workers, and serving as a medical 
research center reach outside its walls into the 
community. The American public is learning 
to demand more extensive health sexwices. If 
the hospital is to maintain its place in the public 
esteem, it must be prepared to adapt to this 
demand. 

Voluntary hospitals demonstrate how con- 
sumers of health services can be effective part- 
ners Avith the producers of these services. Such 
partnerships have obvious advantages and are 
bulwarks of strength to our free society. The 
degree to Avhich the relationship succeeds in a 
hospital is a major factor in determining the 
quality of patient care, preventive medicine, 
and educational and research activities. 

I believe that our voluntary hospital system, 
directed by lay leadership representative of the 
community, AviU continue to serve the people to 
the extent that the public desires serAUce. In 
the voluntary hospital, the full partnership of 
an enlightened public, a learned and inspired 
medical profession, and a dedicated hospital 
administration represents an opportunity to 
offer the very best in health care. The American 
hospital Avas created out of the pattern of iVmer- 
ican democracy. It serves in a great tradition, 
and in the years ahead it Avill assume an even 
greater place as a conununity health center. 
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As an institution, it has done much and yet 
has much to do. It needn’t be apologetic. It 
cannot be complacent. Its accomplishments 
and its challenges are succinctly stated in the 
Passavant motto: “More than yesterday. Less 
than tomorrow.” 
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Water Pollution Conti’ol 

Continued pollution of stream by municipality’s setvage system after decree 
enjoining pollution constitutes civil contempt of court by municipality and 
criminal contempt by individual ofScials failing to take necessary steps to 
abate pollution, /n re Borough of West Wildwood et al, 42 N. J. Super. 282, 
126 A. 2d 233 (1956). 


The Borough of West Wildwood was di- 
rected by a chancery court in 1934 to comply 
with an order of the New Jersey State Depart- 
ment of Health to desist and refrain from 
allorving its improperly treated setvage to flow 
into Post Creek or to correct the inadequacy 
by a specific date. Four times over a period 
of 20 years the borough was found guilty of 
contempt of this order. The first contempt 
was punished by a fine of S50 against each 
city councilman and $250 against the borough. 

The second finding of contempt was followed 
by the borough agreeing to make the neces- 
sary corrections in the sewage treatment plant. 
After the third finding of contempt, the 
borough was directed to raise the necessary 
monies to complete the correction of the sew- 
age treatment plant. 

Upon the failure of the borough to comply 
with this direction, the court in January 1955 
levied a fine of $5000 against the borough, in 
addition to a fine of $25 per day until it com- 


))lied with the order and $500 against each 
c;ounciIman-defendant who voted “no” or re- 
frained from voting on the borough ordinance 
providing for correction and .installation of 
new sanitary sewage disposal facilities and 
Authorizing issuance of bonds to help finance 
Such construction. 

On application for remission of fines the 
Court remitted the fine levied against tlie 
borougli upon condition that it be used for 
the amortization of some portion of its bonded 
indebtedness. The fines levied against the 
mayor and councilmen, ivhich were imposed 
for criminal contempt, were held to be beyond 
the power of the court to remit after the expi- 
ration of 60 days from the date of judgment. 

For cases involving a similar situation see 
Department of Health of State of Nciv Jersey 
V. Borough of Fort Lee, 108 N. J. Eq. 139, 
154 A. 319 (1931), and Hi re Borough of Fort 
Lee, 108 N. J. Eq. 425, 155 A. 473 (1931). 
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Presently evident trends in death rates from leukemia offer no sup- 
port for a theory that leukemogenic factors in the American environ- 
ment have increased sharply ivithin the last 15 years. 

Trends of Mortality From Leukemia 
in the United States, 1921-55 

ALEXANDER G. GILLIAM, M.D., ond WILLIAM A. WALTER, M.D. 


S OME of the deficiencies in tiie basic data 
available in the United States for studying 
the trend since 1921 of deaths attributed to leu- 
kemia have been cited by Sacks and Seeman 
{!). These limitations particularly involve 
the lack of comparability in the rubrics pro- 
vided for leukemia in the several revisions of the 
International Lists of Causes of Death. Prior 
to the introduction of the fifth revision of these 
lists in this country in 1939, deaths charged 
to aleukemia were included with Hodgkin’s 
disease. For this reason, in describing trends 
from 1921 to 19-12, Sacks and Seeman only 
tabulated the “true leukemias.” Cooke {2), 
however, has pointed out that in 19-10 only 4.8 
percent of all leukemia deaths were charged 
to aleukemia. These deaths yielded a crude 
aleukemia death rate of only 0.2 per 100,000, 
which should have little effect on trends 
whether included or not. 

An additional difficulty with data for the 
United States, which is generally overlooked, is 
that all States were not included in the death 
registration area until 1933. In 1921 the regis- 
tration States comprised only 58 percent of the 
land area of the country and less than 82 per- 
cent of the population. In 10 of the 14 States 
added to the death i-egistration area since 1921, 

Dr. Gilliam and Dr. Walter are epidemiologists with 
the Field Investigations and Demonstration. Branch, 
National Cancer Institute, National Institutes of 
Health, Public Health Service. 


the standardized leukemia mortality ratios in 
1949-55 were lower than the average for the 
United States (A. G. Gilliam and W. A. Wal- 
ter, un])ublished data). The effect of this 
changing composition of the death registration 
States on the trends of leukemia mortality can- 
not be determined. Beginning in 1933, how- 
ever, the data available and presented here re- 
fer to the entire United States, and beginning 
in 1939 include those deatlis charged to 
aleukemia. 

Sacks and Seeman, and Cooke, too, have 
pointed out tliat, while there has been a con- 
tinuous increase in mortality from leukemia, 
the greatest increase has been in the older ages. 
In addition. Cooke has noted that in the ane 
groups 0-4 and 0-14 the rate of increase was 
less between 1940 and 1949 than was observed 
in the previous 10 years. 

To extend the observations of these authors, 
age-specific mortality rates for each race and 
se.x were computed for each year 1921-55, for 
the registration States. Tlie age-specific rates 
derived for white males and females are shown 
in figures 1 and 2. To achieve .some degree of 
smoothing of annual variation, 5-year moving 
medians are idotted in figures 1 and 2 rather 
than the actual annual rates. Furthermore they' 
are charted on a semilogarithmic scale .so that 
changes in rate of increase may be visually 
evident. 

Witli regard to the age-adjusted rates of leu- 
kemia mortality for Imth males and females of 
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all’ ages, there would appear to be no change 
ill rate of increase in the few years before and 
after 1983 , the' year in- which all States were 
finally admitted to the death registration area. 
Beginning about 1940, however, there is a 
definite decline in the rate of increase, wdiich 
would appear to be more pronounced among 
females than among males. 

When trends for individual age groups are 
examined it is observed that there has been a 
substantial decline in leukemia death rates for 
both males and females under 1 year of age 


since about 1940. In all other age classes, with 
the exception of those of 75 years or older, the 
rates have been increasing but the magnitude 
of increase has been declining. Tiie decline in 
i-ate of increase, which is very evident in the 
younger ages, tends to be progressively less 
pronounced with advance in age. For those 75 
years and older there is no discernible change 
in rate of increase. 

In addition to this decline in rate of increase, 
there appears to be a tendency since 1950 for 
actual leveling off of rates in several age 


Table 1. Average annual leukemia death rates among white males and females for seven 5-year 
periods, 1921—55, and annual percentage change in rates ^ 


Age groups (years) 


Years 












0-1 

1-4 

5-14 

15-24 

25-34 







Male 


mi-25 


1920-30.... 

1931-35 

1936-10 

19-13-45 

194G-50 


1951-55 


Female 


1921-25 

1926-30 

1931-35 

1936-40 

1941-45 - 

1946-50 

1951-55 


-Average annual death rate per million 


21.6 

23.0 

10.8 

10, 2 

11. 4 

14. 0 

23. 8 

46. 6 

52.4 

44.6 

20.4 

26. 4 

28.0 

14.8 

12. 0 

12. 7 

17.9 

31.2 

53.4 

72.5 

61.2 

25.6 

33. 4 

35. 9 

17.7 

15.0 

14. 9 

23.9 

37. 0 

73. 1 

100. 3 

87.3 

33. 1 

45. 4 

48. 8 

22. \ 

17.0 

18.2 

26. 6 

49. 8 

89. 4 

13.5. 6 

147.0 

42. S 

48. 4 

58. 3 

26. 9 

24. 7 

22. 8 

29. 6 

57. 3 

113. 7 

184. 9 

198.4 

53. 8 

46. 2 

63. 8 

31. 0 

23.8 

24. 8 

32. 7 

64. 8 

114.9 

245.6 

329.4 

•65. 

31. 5 

65, 8 

35.6 

27.6 

25,6 

36. 4 

71. 4 

155.2 

320.4 

475.3 

77., 1 

17. 5 

14. 9 

6.6 

6.2 

8.8 

13. 1 

22 4 

35. 5 

36.7 

30.5 

15. 4 

19. 5 

22. 0 

9. 0 

8.5 

10. 9 

10. S 

27. 4 

43. 6 

51. 4 

3S.fi 

10. 9 
25.5 

29. 7 

27. 4 

11. 5 

9. 3 

13.2 

10. 5 

34. 1 

56. 2 

73. 5 

55.1 

38. 9 

39. 0 

14. 6 

12. 1 

14. 4 

23. 3 

41. 4 

66. 4 

92. 1 

87.0 

31. 9 

38.9 

50. 7 

46. 5 

1& 8 

13. 9 

17. 4 

25. 9 

46. 0 

SO. 4 

122. 4 

120.8 

40. 2 

53. 0 

24.2 

15. 1 

18.4 

27. 6 

52. 0 

97. 9 

154. 9 

191. 5 

46. 5 

35. S 

57. 5 

26.9 

16. 5 

19. 4 

29.8 

53. 0 

105. 5 1 

190.5 

287.3 

53- -2 


Male 


1921-25 

1926-30 

1931-35 

1936-40 

1941-45 

1946-50.- 

1951-55 

Female 


1921-25 

1926-30 

1931-35 

1936-40- 

1941-45 

1946-50 

1951-55— -- 


Annual percentage cliange in rates 


4. 1 
4. S 
6. 3 
1. 3 
- 1 . 0 
-7. 4 


4. 0 

5. 1 

6. 4 
3. 6 
1 . 8 

. 6 


2 2 
& 8 
5.6 
5. 5 
-4. 6 
-2. 3 


8 . 1 
4. 5 
7.3 
3. 6 
2.7 
1 . 6 


C. 6 

3. 6 
4.5 

4. 0 
2.9 
*> •> 


6. 4 
5. 1 

4. 9 

5. 2 
5. 3 
2 . 1 


3. 3 

4. 6 

2. 5 
7. 8 

~. 7 

3. 0 


0. 7 
1.7 
5. 5 
2. 7 

1. 7 
1. 9 


3. 2 

4. 1 
4. 6 
1. 7 

. 6 


4. 4 
3.9 
1 . 8 
3.8 
1 . 1 
1 . 0 


5. 2 
3. 1 
3. 6 
2 . 1 
1.3 
1. 5 


3. 5 
3. 5 
6 . 1 
2. 9 
2. 5 
2 . 0 


2. 7 
6. 5 
4. 1 
4. 9 
2 

a 2 


4. 1 
4. 5 
4.0 
2 . 1 
2. 4 
. 4 


4. 2 
5.2 

3. 4 
3-9 

4, 0 
1.5 


6. 7 
6. 7 
6 . 2 
G. 4 
5. 8 
5. 5 


7. 0 
7. 4 
4. 6 
5.8 
4. 8 
• 1.2 


6 . 6 
7. 4 

n. 0 
6 . 2 
n. 0 

7. 6 


3. 2 
<). 1 
9. 6 
6 , 8 
9. 6 ; 
S. -1 I 


4.6 
5.3 
5.3 

4.7 
• 1.0 
3. 3 


5. 2 
5. 1 
4. 6 
4. 0 
3. 7 
2. 7 


~~ ' ^ .1 «... inlere.stronuulu. 

■ fhan^e in rates from one time period to the ne.vt, census. 

5 iuTglSsted to the“age ^ of tUe United States population at the iOaO cen^u. 
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groups. The leukemia experience of the next 5 
years should be sufficient to demonstrate 
whether this represents a temporary slackening 
in increase in rates or a beginning reduction 
similar to that already observed among infants 
under 1 year of age. 

A plot of the leukemia death rates for non- 
whites has also been prepared, but because of 
the irregularities due to the small numbers of 
deaths involved, it is impractical to illustrate 
them. It may be said, however, that the in- 
crease among nonwliites has been inateriallj- 


greater than among whites, with less evidence 
of a slackening in rate of increase. Such re- 
duction in increase among nonwhites as is evi- 
dent in amnial rates occurred about 1948, in- 
stead of in 1940, and is less marked than among 
whites. In addition, the reduction in rate of 
increase is only apparent among males under 
5 years of age and among females under 35 
yeai-s. 

As a f lu’ther test of changes in leukemia mor- 

I ^ 

tality rates since 1921, average annual age- 
specific death rates have been comijuted for 


Table 2. Average annual leukemia death rates among nonwhite males and females for seven 
5-year periods, 1921-55, and annual percentage change in rates ^ 


Age groups (years) 


Y ears 

0-1 

1-4 

5-14 

15-24 



45-54 

1 55-6^ 

65-74 

75+ i 

All 
ages ' 





.\verage annual death rate per million 



Males 












1921-25 

6. 0 

5. 7 

3.0 

5.3 

• 8. 2 

10.8 I 

13. 8 

18. 8 

7. 7 

9. 8 

8. 6 

1920-30 

19. 3 

5. 0 

5. 3 

8. 6 

8. 4 

11. 5 1 

12.7 

11. 0 1 

25. 7 

7. 8 

10. 1 

1931-35 

22. 5 

9. 8 

8. 5 

9.0 

11.3 

10. 7 1 

18. 3 1 

28. 9 1 

20. 9 

28. 9 

14 7 

193G-40 

18. 5 

12. 3 

9.0 

10. 3 

14. 7 

21. 3 

33. 8 

40. 0 

32. 5 

33. 1 1 

20. 4 

1911-45 

25. 7 

15. 3 

12. 6 

13. 8 

18. 8 

26. 0 

42. 6 

55. 0 

53. 7 

30. 8 i 

26. 2 

1940-50 ; . . ' 

40. 3 

24. 0 

14. 1 

16. 0 

19. 2 

30. 7 

48. 4 1 

88. 3 

87. 9 

62. 5 1 

35. 0 

1951-55 

35. 8 

27. 2 

18. 3 

23. 5 

23. 2 

35. 3 

59. 5 

117.7 

175, 7 

159. 1 

49. 3 

Femfltes 










1 

1 


1921-25 

2 , 2 

5. 8 

3. 5 

4.0 

4. 3 

0. 0 

12. 0 

8. 2 

14 0 

9. 1 

6. 4 

1020-30 

5, 0 

8. 0 

4. 0 

3.9 

4 4 

10. 9 

11. 8 

13. 6 

5. 6 


1 "• 1 

1931-35 

1 15.3 

7. 7 

4. 0 

4 4 

10. 7 

11. 0 

17. 3 

17. 8 

6. S 

11. 5 

! a 8 

1936-40 

’ 24. 5 

10. 7 

5. 3 

8. 6 

10. 4 

19. 1 

26. 0 

28,0 

15.7 

12. 4 

14 6 

1941-45. 

1 28. 6 

16. 0 

8. 5 

9.0 

11. 1 

21. 6 

31. 3 

36. 1 

29. 7 

9.9. 4 

18. 6 

1940-50 - 

25. 7 

17. 2 

10. 9 

12. 4 

14 5 

23.3 

35. 9 

46. 0 j 

44. 0 

2a 8 

22. 6 

1951-55... . 

28. 8 

24. 0 

12, 6 

11. S 

10. 0 

30.0 

) 

57. 5 ! 

69. 2 1 

1 

78. 8 

77. 8 

32. 4 


Males 


1921-25... 

192r)-30... 

1931-35... 

1939- 40... 
1941-45.. 

1940- 50 . 
1951-55 . 


Females 


1921-25.. 

1920-30.. 

1931-35.. 

1930-40.. 

1911-45.. 

1940-50... 

1951-55 


Annual percentage change in rates 













. . 

23. 8 

0. 7 

12. 4 

10. 0 

0. 6 

1.4 

-1. 6 

-10. 0 

27. 4 

-5. 0 

- . _ 

3. 2 

10. 6 

a 9 

. 9 

0. 2 

7. 7 

7. 5 

21. 2 

-4 1 

30. 1 

- - - . 

-3.8 

4. 8 

1. 2 

2.7 

5.3 

5. 1 

13. 1 

9. 8 

9. 3 

2. S 

- - - - 

0. S 

4. 4 

6. !) 

a 0 

5. 0 

4. 0 

4 7 

3. 6 

10. 6 

2. I 


12. 5 

9. 4 

*7 O 

3. 8 

. 5 

3. 4 

2. 0 

10. 0 

10. 4 

11. 2 

^ 

-5. 0 

2. 6 

5. 4 

7.2 

3. 9 

— 

2. 8 

4. 2 

— 

5. 9 

14 8 

20. 0 

- 

2i. 0 

0. 9 

2. 9 

S 

■ 4 

10. 7 

-. 3 

10. 6 

-16. 7 


_ 

22. 2 

-. 9 

-.8 

2. 4 

19. 8 

o 

8. 0 

5. 5 

4. 0 




i). 9 

6. 8 

6. 0 

14 5 

— . 5 

11. 7 

8. 5 

a 6 

IS. 2 

1. 4 

- 

2. 4 

9. 3 

9. 8 

. 9 

1. 2 

2, 5 

3. 7 

5. 2 

13. 5 

12. 7 


-1. 4 

. 7 

o. 1 

6. 6 

5. 0 

1. 5 

2. 8 

1. 9 

8. 2 

5. 8 


2. 3 

6. 9 

2.8 

-.9 

2. 8 

5. 2 

9. 9 

8. 5 

12. 4 

21. 2 


3. 1 
7. 9 
0. 7 
■5. 2 
5. 9 
7. 1 


2 2 
a 4 
s. 1 

4. 9 
4. 0 
7. 5 


.vjuiu.u licrcciuace enunge in rates iroin one lime penou to tlie ne.xt, computed by the comnoun 
- .vit ages adjusted to the age distribution of the United Stales population at the 1950 census. 
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seven 5-year periods during 1921-55, for each 
race and sex class. These tire shown for wliites 
in table 1 and for non whites in table. 2. In 
addition, the annual percentage changes in rates 
from one time period to the next have been com- 
puted by the compound interest formula and 
are shown in the tables. The annual percentage 
changes in rates as given for whites in table 1 
are in complete conformity with the trends of 
movmg medians of annual rates which were 
shown in figures 1 and 2 and wliich have been 
described above. 

For non whites, on the other hand, the annual 
percentage changes from one time period to the 
next, which are shown in table 2, are clearly 
too irregular to suggest any stabilization in rate 
of changes in rates for this race. 

It may be added in passing that, among in- 
dustrial policyholders of the Metropolitan Life 
Lisurance Company, the total age-adjusted 
death rates from leukemia declined between 1951 
and 1954, the last year for which rates were pub- 
lished (5). 'i'iHiether or not this represents a 
temporary fluctuation, or a real decline in rates 
for this group, remains to be seen. 

Persons Under 5 Years of Age 

Hewitt (4) has extended the observation of 
Cooke (2) that leukemia tended to show a peak 
of occurrence in the third and fourth years of 
life. Walter and Gilliam (5) showed that this 
peak was present during 1949-51 for the white 
but not for the nonwhite population of the 
United States. In view of these observations, 
more detailed examination of mortality data for 
j)ersons imder 5 year’s of age appeared desirable. 
Accordingly, average annual death rates for 
single years under 5 were computed for 3-year 
periods centering ai’ound the censuses of 1930, 
1940, and 1950. The results arc shown in figure 
3. Although the data for nonwhites are based 
on small numbers, there is in the three time pe- 
riods a general tendency in this race for the 
rates to decline after the first year of life. 
Among white males, to the contrary, there is an 
opposite tendency which is present to some ex- 
tent in all tlmee time periods. Among white 
females, the latter general tendency is evident 
in the last two periods although not in the first. 

Examination of mortality trends for the ages 


Figure 3, Leukemia death rates for single yeors 
of age under 5 years for 1929-31, 1939-41, 
and 1949-51. 



under 5 years during intercensal years is un- 
profitable because of the imavailability of re- 
liable estimates of the populations at risk. 
Since 1940, however, the Bureau of the Census 
has published estimates ((?) of the population 
for the ages under 1, 1 and 2, and 3 and 4 years. 
Leulcemia death rates for each year, 1940 to 
1955, inclusive, have been computed from tlieso 
estimates, and the results for white males and 
females are plotted on a semilogaritluuic scale 
in figure 4. For botli sexes there is a regular 
decline in the rates for infants under 1 j'^ear old, 
wliich is offset in about the same degree by a rise 
in rates for children 3 and 4 years of age. 
Among females 1 and 2 years old the rates have 
remained at a fairly constant level, while in the 
males of these ages there is a tendency towards a 
decline in rates since about 1950. 

Among the nonwliites the annual fluctuations 
arising from the small numbers of deaths make 
it impossible to form reliable conclusions about 
trends for these ages. 

Lifetime Probability of Dying of Leukemia 

Throucrhout the entire life span from birth 
onwards, “the probability of dying of a disease 

l^ahUc llcitUJi JFleporU 
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is a function not only of changing age-specific 
mortality due to that disease, but of changing 
survivorship from all other competing causes 
of death. As is well known, there have been 
marked fluctuations during the last 25 yeai-s, in 
the United States and elsewhere, witlx respect 
to expectation of life and causes of death in 
general. To estimate the combined effect of 
these general forces, together with amiual 
changes in leukemia mortality, the lifetime 
probability of dying of leukemia has been com- 
puted for 6 years, distributed at 5-year intei*- 
vals 1930 to 1955, inclusive, by a metliod from 
Spiegelman (7) , which employs United States 
life tables and age-specific leukemia mortality 
for each year listed. The results of these com- 
putations ai’e shown in table 3 for both races 
and for each sex. The percentage change in 
probability of dying of leukemia during each 
5-year interval is also showix iix the table. 

In 1930 the betting odds were 185 chances in 
100,000, or slightly less than 0.2 percent, that a 
white male would eventually die of leukemia. 
By 1955 this probability had risen to 684 
chances in 100,000, or a little less than 0.7 per- 
cent. Changes of a similar kind, although of 


Figure 4. Trends of leukemia death rates for 
white males and while females under 1, 1 
and 2, and 3 and 4 years of age, 1940 — 55 . 



Table 3. Changes in lifetime probability ^ of 
dying of leukemia, from birth onward 


Year 

j 

White j 

1 JS^O-U wliite 

Males 

Females 

Males j 

j Females 

Lifetime probability of dying of 
leukemia 

1 

1930 

0. 00185 

1 

0.00150 1 

0. 00059 

0. 00032 

1935 

. 00243 

I . 00198 

. 00083 

. 00057 

1910- i 

. 00350 

.00287 1 

. 00149 1 

. 00088 

1945... 

. 0041S 

.00357 

. 00166 

. OOllS 

1950 , 

. 00579 

.00499 

. 00240 

. 00193 

1955 

. 00684 

,00576 

. 00348 

. 00260 


Percent increase in probability 

1930-35 

3. 

32 

41 

78 

1935-40 

44 

45 

80 

54 

1940-45 

19 

24 j 

11 

34 

1945-50.. 

38 

40 1 

45 

64 

1950-55 

18 

i 

45 

35 


’ Computed from United States Life Tables and 
age-specific leukemia mortality for the indicated years, 
by a method from Spiegelman (7). 


difi'erent degi’ee, ai-e noted for wliite females 
and for non whites of each sex. 

The percentage increase in probability of 
death from leultemia for each 5-year inteiwal 
is shown in the lower half of table 3. The rate 
of increase is greater for nonwhites than for 
whites, but hi all classes there is a distinct tend- 
ency toward a decline in rate of increase. 
Also, the changes in rate of increase, as esti- 
mated from lifetime probabilities, are less reg- 
ular and are subject to greater fluctuation than 
when estimated from the annual probability of 
dying of leukemia, as slioxvn in figures 1 and 
2 . 

In view of the impossibility of determining 
fi’oni figure 4, with any degree of assurance, 
tliat the decline in death rates for infants under 
1 year of age is entirely offset by the increase 
in rates for children 3 and 4 years of age, the 
probability of d5nng of leukemia during the 
first and second 5 years of life (birth to 5th 
birthday and 5th to 10th birthday) has been 
computed and is shown in table 4. The table 
shows that between 1950 and 1955 there lias 
been a slight decline in accumulated risk of dy- 
ing of leukemia in tlio first 5 yeais of life. 
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Table 4. Probability of dying of leukemia ^ 


Year 

1 

During first 5 years of life 

Daring second 5 yo.urs of life 

' White 

[ Xonw hite ! 

1 

j White 

Xonwlute 

Male j 

1 

[ Female j 

1 ' 

Mule 1 

Female 

Male 

Female 

Male 

1 Female 

1930 - 

0. 00014 

1 1 

0. 00010 1 

0. 00006 1 

0. 00002 

0. OOOll 

0. 00006 

0 . 00004 

0. 00001 

1935 

. 00016 

. 00015 i 

. 00005 

. 00003 

. 00010 

. 00008 

. 00005 

. 00001 

1910 1 

. 00026 

. 00021 

.00011 

. 00007 

. 00016 

.00011 

. OOOOS 

. 0000.1 

1945 - 

. 00027 

. 00024 

. 00010 

1 , 00008 

. 00015 

. 00012 

I . 00009 

. 00004 

1950 - 

. 00030 

. 00020 

. 00014 

1 . 00009 

. 00019 

. 00016 

' .00010 

. 00009 

1955 — i 

. 00Q2C 

1 

. 0Q023 

.00010 

. 0Q009 

. 00022 i 

^ . 00014 

.00012 

. 000(36 

1 


‘ See footnote table 3. 


Taken togetlier tvitli the trends of annual death 
rates for the ages under 1 year and 1 to 4 years 
(figs. 1 and 2 ), this strengthens the belief that 
this reduction may be real and not a fiuctua- 
tion such as was observed in the otlier directimi 
between 1045 and 1050. Uegardless, however, 
of the certainty which might be placed in this 
conclusion, the table clearlj’ shows that the risk 
of dying of leukemia in the first 5 years of life 
has at least been stabilized since 1040. Puring 
the second 5 years of life, on the other hand, 
there has been a perceptible, though slight, in- 
crease since 1940 in the probabilit}' of dying of 
leukemia. 


Individual States 

Unpublished tables are available from the Na- 
tional Office of Vital Statistics which give leu- 
kemia deaths, by age, for each State since 1935. 
Prior to 1942, however, deaths were assigned to 
the State in which death occurred rather than 
to the State of residence of the decedent. No 
information is available to determine whether 
or not the leukemia death.s recorded in some 
States prior to 1942 include any substantial pro- 
portion of nonresidents. With this re.servation 
in mind, age- and race-adjusted death rates weie 
computed by the indirect method for each State 
for three 3 -year periods centering around the 
censuses of 1930, 1940, and 1950. The indhvct 
method employed involved multiplication of the 
1949-51 a«'e-specific rates for the United Stages 
as a whole, for whites and f or iionwhites sepa- 
rately, by the correspondhig State popu Utions 
as e«ated at the 1930, 1940, and 19n0 cen- 


suses. This procedure yielded the deaths ex- 
pected in each State during each period, on tJie 
basis of the 1949-51 experience of the white and 
uonwhite populations of the entire United 
States, The observed deaths, divided by those 
expected on this basis, 3 -ield a ratio which, when 
multiplied by the crude rate for the United 
States for 1949-51 (58.1S per million), gives 
tlie State rate adjusted for age and race. 

Table 5 shows the leukemia mortalitj' rates 
for each State grouped in standard geographic 
regions. The percentage increases in rates be- 
tween 1930 and 1940, and between 1940 and 
1950, are also given. Rates for the entire 
United States increased 64 percent between 1930 
and 1940 as compared ivith an increase of 4tj 
percent between 1940 and 1950. This decline in 
rate of increase is evident in each geographic re- 
gion except New’ England. In this area 3 of 
the 0 States showed increases in the rate of 
increase, but the number of deaths recorded for 
them forms a relatively small proportion of the 
total deaths credited to the entire region. All 
other regions show a decline in percentage in- 
crease, but 12 other States do not exhibit such 
decline. These include nearly half of the States 
in the East and West South Central regions, 
three in the South Atlantic, and half of those 
in the Mountain States. In general, these all 
represent States liaving relatively small popula- 
tions or relatively low leiffiemia mortality rates, 

or both. 

Since the basic data available do not give the 
race of decedents for many of the states during 
1929 to 1931, comparisons caiuiofc be niatle for 
changes in rate of increase for each race seii.i 
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Table 5. Trends of leukemia mortality in the geographic regions and States of the United States * 


Region and State 


N umber of deaths 

Average 

annual age- and 

Percent 

increase 


recorded 


race- 

idj listed 

death 

in rates 



' — 

rate.s per million 



1929-31 

1939-41 

1949-51 

1929-31 

1939-41 

1949-51 

1930-40 

1940-50 

649 

1, 045 

1, 787 

27. 5 

39. 9 

57. 6 

45. 1 

44. 4 

00 

80 

149 

21. 8 

31. 4 

48. 0 

44. 0 

54. 8 

3S 

50 

109 

25. 4 

30. 8 

58. 8 

21. 3 

90. 9 

20 

35 

101 

17. 6 

30. 0 

79. 0 

70. 5 

163. 3 

308 

580 

910 

30. 3 

43. 1 

57. 5 

42. 2 

33. 4 

53 

77 

100 

27. 9. 

36. 3 

41. 7 

30. 1 

14. 9 

115 

217 

412 

26. 2 

42. 8 

03. 0 

63. 4 

48. 6 

1, 932 

3,616 

5, 777 

28. 0 

46. 0 

60. 9 

64. 3 

32.4 

1, 118 

1, 973 


33. 7 

50. 8 

05. 3 

50. 7 

28. 5 

243 

526 

911 

23. 4 

44. 6 

60. 5 

90. 0 

35. 7 

o7l 

1, 117 

1, 782 

22. 5 

• 39. 8 

54. 6 

76. 9 

37. 2 

1, 6G3 

3, 379 

5, 577 

24. 2 

43. 2 

58. 4 

78. 5 

35. 2 

404 

834 

1, 489 

22. 0 

40. 4 

59. 1 

83. 0 

46. 3 

177 

362 


18. 8 

34. 4 

50. 4 

83. 0 

64. 0 

549 

1, 136 

1, 033 

27. 2 

49. 4 

59. 2 

81. G 

19.8 

297 

610 


23. 0 

41. 7 

55. 4 

70. 7 

32. 9 

230 

437 

701 

28. 6 

46. 3 

02. 0 

01. 9 

35. 2 

1, 031 

1, 851 

2. 951 

28. 1 

45. 0 

63. 5 

60. 1 

41. 1 

272 

473 

739 


50. 8 

75. 9 

48. 7 

33. 6 

217 

345 

540 

29. 7 

42. 9 

61. 0 

44. 4 

42. 2 

275 

401 

739 

20. 9 

39. 8 

56. 3 

48. 0 

41. 6 

31 

85 

109 


47. 9 

58. 1 

161. 7 

21. 3 

3 31 

75 

137 

20. 0 

40. 8 

67. 0 

50. 9 

64. 2 

SO 

177 

280 

22. 7 

44. 3 

64. 6 

95. 2 

45. 8 

119 

235 

395 

22. 4 

42. 1 

62, 4 

87. 9 

48. 2 

680 

1, 396 

2, 822 

19, 3 

33. 2 

51. 8 

71. 6 

66. 0 

12 

36 

50 


47. 0. 

59. 2 

45. 4 

24. 4 

127 

178 

338 


36. 4 

52. 1 

19. 7 

43. 1 

51 

118 

117 

41. 9 

70. 5 

S3. 4 

68. 3 

-21. 4 

105 

216 

443 

18. 8 

33. 3 

52. 2 

77. 1 

56. 8 

02 

152 

317 

14. 7 

■ 31. 2 

30. 0 

112. 2 

79. 5 

94 

240 

474 

14. 1 

30. 8 

48. 9 

118. 4 

58. 8 

47 

104 

250 

14. 2 

27. 3 

33. 4 

92. 3 

95. 0 

lOO 

221 

439 

10, 6 

32. 1 

52. 4 

93. 4 

63. 2 

■ 82 

131 


23. 9 

26. 7 

48. 1 

11. 7 

SO. 1 

352 

772 

1, 595 

15. 8 

30. 0 

53. 1 

89. 9 

77. 0 

94 

317 

440 

13. 9 

28. 1 

50. 8 

102. 2 

SO. 8 

99 

248 

515 

16. 0 

34. 0 

57. 7 

112. 5 

09. 7 

94 

178 

366 

17. 2 

28, 9 

49. 4 

08. 0 

70. 9 

05 

129 

274 

16. 6 

28. 6 

54. 4 

72. 3 

90. 2 

226 

1. 006 

2, 180 

16. 1 

31. 5 

55. 2 

95. 7 

75. 2 

55 

105 

253 

13. 3 

22. 4 

48. 4 

08. 4 

116. 1- 

79 

175 

403 

18. 3 

33. 8 

61. 6 

84. 7 

82. 2 

92 

180 

358 

16, 4 

29. 2 

53. 0 

78. 0 

81. 5 


540 

1. 160 


34. 3 



ff] s 

199 

399 



35. 2 

55. 9 

67. 6 

58. a 

30 

73 

118 

21, 4 

45. 0 

03. 0 

113. 1 

38. 2 

30 

40 

105 

25. 8 

31. 7 

59. 9 

^.0. 0 

89. 0 

9 

24 

39 

10.6 

30. 4 

47. 3 

120. 0 

29. 9 

68 

132 

234 

23 . 8 

39. 3 

06 . 3 

65. 1 

43. 3 

6 

33 

SO 

6. 0 

25, 7 

49. 9 

328. 3 

i)4. 2 

19 

38 


19. 2 

31. 3 

52. 4 

03. 0 

07. 4 

32 

45 


25. 4 

30. 9 

56. 4 

21. 7 

82. 5 

5 

727 

8 

1, 384 

27 
2, 794 


20. 0 
46. 1 

37. 9 
61. 4 

25. 0 
46. 8 

122. 7 
33. 2 

117 

241 

448 

20. 4 

44. 4 

59. 0 

68. 2 

32, 9 

99 

161 

283 

35. 0 

40. S 

57. 8 

31. 5 

23 5 

oil 

982 


32. 0 

•10. 5 

02. 5 

-lo. 3 

34. 4 

.( 7. 459 

1 

14, 848 

26, 304 

24.7 

40. 5 

58. 2 

61. 4 

43.3 


New England 

Maine 

New Hampshire-- 

Vermont 

Massachusetts. 

Rhode Island 

Connecticut 

Middle Atlantic - 

New York 

New Jersey--- 

Pennsj'lvania 

East North Central- 

Ohio 

Indiana 

Illinois 

Michigan 

Wisconsin 

West North Central. 

Minnesota 

Iowa 

Missouri 

North Dakota 

South Dakota 

Nebraska 

Kansas 

South Atlantic 

Delaware 

Maryland 

District of Columbia.. - 

Virginia 

West Virginia 

North Carolina 

South Carolina 

Georgia 

Florida 

East South Central 

Kentucky 

Tennessee 

Alabama 

hlississippi 

West South Central 

Arkansas 

Louisiana 

Oklahoma 

Texas ^ 

Mountain 

Montana 

Idaho 

Wyoming 

Colorado 

•New Mexico 

Arizona 

Utah 

Nevada 

Pacific 

Washington. I . . 

Oregon 

California 


United States j 7.459 


i reference is made in tlw ...... 

- mo and 1931 only. 

Admitted to death registration States in 1933. 
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rately, by State. For the entire United States, 
however, there was a much greater percentage 
increase for nonwhites during both periods, 
being 98 percent and 62 percent, respectively’ 
for nonwhites as compared with 64: percent and 
42 percent for whites. 

llacMahon (5), who studied the inci'ease in 
leukemia mortality among the white population 
of each State between two periods, 193S-42 and 
1949-53, was impressed with the large percent- 
age increase exhibited in five of the Mountain 
States — ^Nevada, Utah, Arizona, Idaho, and 
Montana. Tlu-ee, and possibly four, of these 
States showed a greater percentage increase in 
leukemia deaths between 1940 and 1950 than 
was observed between 1930 and 1940. Inas- 
much as the number of deatlis on which the in- 
creases are based is small; since these States, 
except Utah, lack University Medical Centers, 
it is probable that some of their residents died 
outside the State, with the result that part of 
their increase in mortality from leukemia after 
1940 is an artifact ; and since 11 other States not 
in this region exhibited the same type of trend, 
we can see no reason to single these States out 
for particular consideration on the basis of these 
data. 


Mortality Among Physicians 

Ho published data are available in the United 
States for a fully adequate analysis of leukemia 


mortality trends among physicians as a whole, 
or for any physician speciality group. With 
the exception of the report of Dublin and 
Spiegelman (d ) , all studies of leukemia mortal- 
ity among physicians have depended upon leu- 
kemia deaths listed in the obituaries published 
in the Journal of the American Medical Asso- 
ciation. Since these do not always give the 
cause of death, and since all physicians’ deaths 
Icnomi to the association are not listed, it has 
not been possible to compute adequate mortal- 
ity rates from these data. It has been feasible, 
nevertheless, to compute age-specific ratios of 
listed leukemia deaths to all deaths listed among 
physicians, and to compare them with ratios 
similarly derived for deaths recoi'ded in tlie 
white male population as a whole. This has 
been accomplislied, notably by Hensliaw and 
Hawkins {10) and by Peller and Pick {11). 
Both studies yielded higher leukemia ratios 
among physicians than among the general 
white male population as a whole. 

Eatios of this kind, even when computed on 
an age-specific basis, do suffer from some un- 
certainty as to how much of the result reflects 
an excess of leukemia and how much may be 
due to a deficit in other causes of death. At the 
present time, at least, such ratios would some- 
what overestimate the rate of leukemia among 
physicians since Dickinson and Martin (IS) 
have showm a deficit of 7 percent hi mortality 
from all causes for this profession during the 


Table 6. Average annual leukemia death rates for physicians compared v/ith rates for all white 

males. United States, 1938—42 


Age group (years) 

Number of 
physicians * 

Leukemia 

deaths, 

physicians, 

Average annual leukemia 
death rate per million 

Ratio of 
rates: 
physicians 

193S-42- 





Physicians 

White males 

wiiite m.ales 




175, 159 

J 102 

116 5 

1 66. 5 

1- 75 




Of) 

42, 471 

11 

51. S 

18. 3 j 

2. 83 


40, 029 

10 

50.0 

28. 6 1 

1. 75 



31,314 

IS 

115.0 

53. 9 i 

2. 13 



31, 352 

22 

140. 3 

102. I j 

1. 37 

1 79 

ftK 74. 

22, ISO 

31 

279. 5 

156. 4 1 


6,788 

9 

265. 2 

182. 0 1 
125. 9 

1. 16 


1,019 

1 

190. 3 

1. 50 




i 



I From Dublin and Spiegelman (9). _ 

i From Snieaelman, personal communication. ^ 

3 Including 7 females, aged 34, 38, 40, 4r, n4, 66 and il years. 
* Adjusted to age distribution of physician population. 
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Table 7. Average annual leukemia death rates for physicians compared with rates for all white 

males. United States, 1949-51 


Age group (years) 

Number of 
physicians ' 

Leukemia 
deaths, 
physicians, 
1949-51 2 

Average annual leukemia 
death rate per million 

Ratio of 
rates: 
physicians 

Phy.sicians 

White males 

white males 

All ages 

204, 450 

85 

3 145. 4 

2 104. 9 

1. 39 

20-34 

50, 566 

4 

26.4 

24 3 

1. 09 

35-44 

54, 496 

6 

36. 7 

34.3 

1. 07 

45-54 

38, 270 

7 

61. 0 

68. 5 

. 89 

55-64 

27, 411 

14 

170. 2 

148. 7 

1. 14 

65-74 ^ 

21, 952 

32 

485. 9 

277. 1 

1. 75 

75-84 

10, 256 

21 

682. 5 

389. 1 

1. 75 

85+ 

1,409 

1 

222. 4 

372. 8 

, . 60 


' From Dickinson and Martin { 12 ). 

^ Fiom Dickinson and Jlartin, personal communication. 

* Adjusted to the age distribution of physicians in 1940, as reported by Dublin and Spiegelman (9). 


years 1949 to 1951. Such ratios would also 
overestimate the rates of leukemia mortality 
among physicians if leukemia deaths were 
more regularly listed in the obituaries than 
were other causes of death. 

Because of the interest in leukemia among 
physicians, it appears desirable to place on 
record their death rates and their trend. Tliis 
is now possible through the courtesy of 
M. Spiegelman of the Metropolitan Life In- 
surance Company and Dr. P. G. Dickinson and 
L. W. Martin of the Bureau of Medical 
Economic Research of the American Medical 
Association, who have supplied us with un- 
published data. These data ax’e shown in detaU 
in table 6 for the 5-year period centering 
around 1940 and in table T for the 3-year 
period centering around 1950. Spiegelman 
identified 102 leidcemia deaths (table 6) among 
physicians between 1938 and 1942. This is 26 
percent more than the 81 deaths which Hen- 
shaw and Hawkins {10) found listed in physi- 
cians’ obituaries during the same period. 

The tables also show rates for the same 
pei'iods for white males in the United States 
as a whole, and ratios of the age-specific leu- 
kemia mortality rates for physicians to the 
rates for white males. These ratios decreased 
with age in 1940, but increased with age in 
1950. In 1940 the age-adjusted rate was 75 
percent greater for physicians than for white 
males as a whole, while in 1950 it was only 39 
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percent greater. This is due to the fact that 
the rates among physicians increased only 25 
percent in 10 yeai-s, while those for all white 
males of the same ages increased 58 percent. 
Comparison of leukemia mortality rates in 
tables 6 and 7 also shows that there was a de- 
crease in leiikemia mortality in the 10-year 
period, for physicians under 55 years of age, 
which was more than offset by increases for 
those over 55. 

Summary and Discussion 

Mortality attributed to leukemia in the death 
registration States of the United States be- 
tween 1921 and 1955 has been characterized by : 

1. An increase in the age-adjusted death rate 
for all ages, in both races and in each sex, with 
the rate of increase greater for nonwhites than 
for whites. 

2. A decline since about 1940 in the rate of 
increase among white persons, but little ten- 
dency toward a decline among nonwhites. For 
the entire population the percent increase 
dropped from 64 percent between 1930 and 
1940 to 43 percent between 1940 and 1950. 

3. A regular declhie since 1940 in death rates 
for wliite infants under 1 year of age. 

4. An increase since 1940 hi death rates for 
white children 3 and 4 years of age, Avhich 
tends to offset the decrease exhibited among 
infants. For all ages under 5 years, in both 


783 






races and in each sex, however, the accumulated 
probability of dying from leukemia has been 
relatively stable since 1940, with an apparent 
tendency to decline among the whites since 
1950. 

5. A pei'ceptible decline since 1940 in the 
rate of increase for all other age groups in 
the white race except for those To years of age 
and over. This tendency is more marked in 
the younger ages, and its magnitude decreases 
with age. 

6. A smaller percentage increase betAveen 
1940 and 1950 than between 1930 and 1940, in 
two- thirds of the States. 

7. A smaller increase betAveen 1940 and 1950 
among physicians than among Avhite males of 
the same ages in the general population. 

If these trends among Avhites persist, they 
Avill eventuallj' result in stabilization or actual 
declhie in tlie leukemia death rates for all ages. 
Without projection into the future, hoAvever, 
the trends presently eA'ident provide no support ' 
AA'hatsoever for a tlieory Avliich postulates a 
sharp increase Avithin the last 15 years in leu- 
kemogenic factors affecting the eindronment of 
Americans in general. On the contraiy, the 
data suggest that such exposure has either be- 
come stabilized or lias actually decreased dur- 
ing this period, if exposure to environmental 
factore is in fact responsible for the disease. 
The steady decrease in rate of hicrease in leu- 
kemia mortality in eA’^ery age group among tlie 
Avliite population under 75 yeais of age is en- 
tirel}’ consistent Avith a theory of recent de- 


crease in exposure of the general population 
to Avhatever causes operate to induce the disease. 
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Haldeman Named Division Chief 

Dr. Jack C. Haldeman has been appointed chief of the Di\'ision of Hos- 
pital and Medical Facilities of the Public Health Service. He succeeds Dr. 
Vane M. Hoge, Avho has been named e.xecutive director of the ncAvly created 
Hospital Planning Council of Metropolitan Chicago. Dr. Hoge is retiring 
after 30 years Avith the Service. 

As chief of the division Avith the rank of Assistant Surgeon General, Dr. 
Haldeman aaIH administer the Hill-Burton program Avhich, as its executiA'c 
officer from 1946 to 1948, he helped to organize. In 1948 he became the 
first director of the Service’s Arctic Health Research Center in Anchorage, 
Alaska, a post Avhich he held until 1951. Subsequently he served as chie 
of the Division of General Health Services, Bureau of State SerA'ices, an or 
the past year he has been deputy chief of the division that he noAv heads. 
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Health economists are concerned with the organization of the market 
for health services and the net yield of investment in people for health. 
The “optimum*’ use of resources for the care of the sick and the pro- 
motion of health defines the special field of inquiry. 


Toward a Definition of Health Economies 

SELMA J. MUSHKIN, Ph.D. 


T WO EECENT developments, each trace- 
able to scientific advances in medicine, have 
focused attention on health ecoiiomics. 

First, new therapeutic products have pro- 
vided specifics for many infectious diseases that, 
less than 20 years ago, were important causes of 
death in the United States and other industrial 
nations. These changes in medical techniques, 
which have increased the physician’s capacity to 
deal effectively with diseases, have altered pat- 
terns in the organization of health services. 
Concomitantly, problems associated with the 
costs of medical care have been intensified and 
have stimulated prepayment arrangements for 
meeting these costs. 

These changes have also given rise to many 
questions about the nature of the “market” for 
health services ; about the relation of plant “ca- 
pacity” (hospital facilities, for example) to 
use of health services; and about variations in 
“demand” attributable to prepayment. Espe- 
cially urgent are questions about shifts in “de- 
mand” due to third party pa5unents for limited 
types of medical care and about effects of alter- 
native methods of payment and compensation 
on the “price” of health services. These ques- 
tions are illustrative of the many raised by 
altered patterns in the oi'ganization of health 


Dr, Mushkin is an economist in the Division of Public 
Health Methods, Public Health Service, and research 
associate, Johns Hopkins University School of Hy- 
giene and Public Health. 


services and altered methods of paying for 
health care. They comprise one set of eco- 
nomic issues. 

A second set of issues arises from another 
development in medical science : the possibility 
of increasing life expectancy. Average life ex- 
pectancy at birth in many of the nations of Asia 
and Africa — nations which include almost 
two-thirds of the world population — was until 
recently about 30 years. This may be con- 
trasted with almost 70 years of life expectancy 
achieved in the United States. The potential 
increase in life expectancy sharply' focuses 
problems of balance between population 
and resources, between work forces and out- 
put, in the industrially underdeveloped but 
densely populated nations of the world. Scien- 
tific advances in medicine and public health can 
be applied cpiickly and with minimum expendi- 
tures to reduce death and morbidity rates in 
tliese nations. Spraying with DDT, immuniza- 
tion with BCG, and treatment with penicillin 
have yielded dramatic results in reduced mor- 
tality from malaria, tuberculosis, syphilis, and 
yaws. 

Beduced death rate has intensified a search 
for answers to specific economic questions so 
that the achievements in health wdll not be dis- 
sipated by the pressures of increased popula- 
tion on low food supplies, with the consequent 
intensification of poverty. Some of these ques- 
tions are related to the means by which the net 
3'ield of investment in peojdo for health may 
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bo measured, the relative amounts of comple- 
mentary and supporting capital investment and 
capital growth required, and the effects of 
changes in health status on productivity. At 
the same time, the changing monetary value of 
man, in his productive capacities, effects an 
impact on economic growth. 

These two sets of issues in common require, 
among other things, an analysis of the optimum 
use of resources for maintaining and improv- 
ing tlie people’s health and the quality of the 
population. Both sets of issues have been 
pressed by the requirements for policy formula- 
tion — public for health issues facing less de- 
veloped nations, and largely private for health 
issues arising out of the medical market, at 
least within the United States. 


Administrative Definition 

Wliat then is health economics? Generally, 
“health economics” has been used by health ad- 
ministrators to refer to any investigation that 
deals with money in its relationship to health. 
The two medical journals with economics in 
their titles perhaps give a clue to what those 
in the health professions consider to be encom- 
passed within the scope of a health economics 
inquiry. One of these journals, Medical Eco- 
nomics^ is essentially a business journal for 
physicians, and regularly features articles on 
physicians’ office methods and finances. Special 
feature articles in 1957, for e.vample, deal with 
the physicians’ income, hours of practice, spe- 
cialties, fee determination, volmitary health in- 
surance developments as they bear on the phy- 
sicians’ practice and finances, cost of practice 
including malpractice insurance, taxation prob- 
lems such as definitions of business expense, and 
problems of estate plaiming. 

The second periodical, Pvblic Health Eco- 
nomics, published by the Bureau of Public 
Health Economics of the University of Michi- 
gan’s School of Public Health, abridges arti- 
cles and news items. iMaterials abridged are 
classified currently in the following manner: 
le<rislation, governmental programs in opera- 
tion (Federal and State), prepayment plans, 
health personnel, hospital and other health fa- 
cilities, receipt of care, and developments in 
other countries. The first issues of this pe- 


riodical in 1944 published news items on gov- 
ernmental health programs, views of the health 
professions on the organization and financing 
of health services, medical education, hospital 
organization and services, dental health needs 
and services, voluntary health insurance plans, 
and public health education. In the foreword 
to the first issues, Dr. Sinai stated, “. . . this 
publication is a tangible tribute to . . . con- 
tributions toward the development of a new 
and vital blending of the medical and the so- 
cial sciences. The blend is public health 
economics.” 

Thus “health economics” has been both 
broadly conceived to encompass the range of 
social sciences, including public administration, 
and narrowly conceived to deal with business 
methods of organization and of payment. 


Economic Propositions 


What has the professional economist had to 
say about health economics? Until fairly re- 
cently, economists have given little thought to 
the market organization of health services or 
to the net economic yield of investment in the 
health of people. This lack of attention to the 
medical market may be traced to the special 
chai’acteristics of medicine that mark it as an 
exception to economic propositions that explain 
the mechanisms of the market generally. 

Thei’e are several important characteristics 
of the medical market that differentiate it from 
the market of classical economics. First, the 
profit motive is not adequate as an explanation 
of the activity in the medical “market.” Hos- 
pital care throughout the centuries has been 
either primarily public or under the auspices of 
nonprofit institutions. Wliile services of physi- 
cians in the United States are organized on as 


lividualistic basis as any profession or enter- 
ise (and it is fair to say, even moi'e so) , physi- 
tns have accepted their social role in the 
nmunity and have often cared for the sick 
d promoted health without remuneration foi 
sir time and skill. Also, professional motiva- 
n in pursuing the medically interesting case 
en causes the medical practitioner to evaluate 
leisure, income, and woi’k differently from, 
skilled operatives in indust^. 
jecond, in medicine, price is not the sole 
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means by wbicli deinaml uud supply ol medical 
and health services may be equated. As a so- 
cial responsibility, private associations, non- 
profit in form, and private practitioners have 
provided necessary services for those unable to 
pay. And fees for services have been graded 
in accord with rouglr evaluatioirs of ability to 
pay. In the economy generally, however, the 
price system is the instrumeirt for the alloca- 
tion of goods among coirsiuners and their com- 
peting demands. Government traditionally 
has been looked upon as an instrument to cor- 
rect the market mechanism where it fails mark- 
edly to satisfy the wants of individuals. Iir 
the sphere of medical care, however, individual 
needs have been met historically, at least in 
part, by nonprofit organizations and by the 
practitioner gruided by the code of Hippocrates. 

Moreover, a competitive price has been gen- 
erally absent from the medical market, at least 
until recentlJ^ In part, this is attributable to 
the absence of a homogeneous commodity. Skill 
and capacity vary with the individual abilities 
of health personnel, and needs of i)atients dif- 
fer', too. 

Third, medical services are personal services ; 
money caimot veil the transaction. The cold 
impersonality of moirey, so much a part of all 
other “business” transactions, is largely absent 
from medical exchanges between those who 
give services and those who receive them. For 
a part of what one buys iir medical services is 
a personal relationship. 

Fourth, consumers do not choose between 
health seiwices and other goods and services 
by means of a simple rational weighing of 
choices, for (taking consumer health expendi- 
tures as a guide) the consumer prefers to avoid, 
or remove the circumstances that compel, using 
resources for health purposes. In every in- 
come group there is a heavy concentration of 
expenditures for medical care among those fam- 
ilies who suffer ilhress. This concentration 
suggests that consumer outlays are undertaken 
primarily to cure or provide services for the 
sick. This pattern of consumer preferences 
may he illustrated in other ways. For ex- 
ample, in any j’ear, only about one-third of the 
population purchases dental services (f). 
- bout one-fifth of ph5'sician services are for 
preventive health services ; the remaining serv- 


ices are for the cure and diagnosis of disease 
(S). Moreover, data on expenditures and on 
the relation of expenditure to income suggest 
that the familial patterns of consumption are 
distorted when illness strikes. 

Efficient oi’ganization of economic resources 
for health, guided by the consumer’s prefer- 
ence, depends upon the consumer’s knowledge 
and the extent of bis education. Despite per- 
sistent efforts to educate consumers they re- 
veal considerable absence of accurate Imowl- 
edge about the quantity and quality of health 
services required. The nature of the medical 
service itself and its intangible character rein- 
force the consumer’s lack of knowledge about 
his purchases, and impede a rational choice 
that could guide the allocation of resonyces. 

Furthermore, in an individual’s purchase of 
many medical services, there is a social utility. 
Purchase of health services for the prevention 
of contagious and infectious diseases, such as 
smallpox, poliomyelitis, and whooping cough, 
provides a utility, or a benefit, for the com- 
munity as a whole. Even curative health serv- 
ices, such as those for the treatment of tubercu- 
losis or syphilis, help to prevent the spread of 
the diseases; thus an individual’s purchase of 
services for his own cure benefits liis neighbor. 
These important “extra-buyer benefits,” or “ex- 
ternal economies” in the prevention of disease, 
are instances in which individual demand and’ 
market price miderestimate the marginal and 
total benefits provided. Preventive health serv- 
ices would be undervalued, underpriced, and 
underproduced, unless administrative agencies 
(government or nonprofit) entered the market. 

Population and Resources 

While economists have devoted little attention 
to the medical market they have long dealt with 
population growth in relation to limited physi- 
cal resources. Malthus’ Essay on the Principle 
of Population, first published in 179S, triggered 
a series of economic postulates giving a man- 
against-natui'e view which earned economics its 
designation as the dismal science. Most im- 
portant of these postulates for health program- 
ing was the iron law of wages. 

Alfred Marshall, whose Prmciples (written 
in the decade ISSl to 1890) represents a transi- 
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be measured, the relative amounts of comple- 
mentary and supporting capital investment and 
capital growth required, and the effects of 
changes in health status on productivity. At 
the same time, the changing monetary value of 
man, in Ms productive capacities, effects an 
impact on economic growth. 

These two sets of issues in common require, 
among other things, an analysis of the optimum 
use of resources for maintaining and improv- 
ing the people’s health and the quality of the 
population. Both sets of issues have been 
pressed by the requirements for policy formula- 
tion — ^public for health issues facing less de- 
veloped nations, and largely private for health 
issues arising out of the medical market, at 
least within the Uirited States. 


Administrative Definition 

What then is health economics? Generally, 
“health economics” has been used by health ad- 
ministrators to refer to any investigation that 
deals with money in its relationship to health. 
The two medical joiumals with economics in 
their titles perhaps give a clue to what those 
in the health professions consider to be encom- 
passed within the scope of a health economics 
inquiry. One of these journals. Medical Eco- 
nomics, is essentially a business journal for 
physicians, and regularly features articles on 
physicians’ office methods and finances. Special 
feature articles in 1957, for example, deal with 
the physicians’ income, hours of practice, spe- 
cialties, fee determination, voluntary health in- 
surance developments as they bear on the phy- 
sicians’ practice and finances, cost of practice 
including malpractice insurance, taxation prob- 
lems such as definitions of business expense, and 
problems of estate plaiming. 

The second periodical. Public Health Eco- 
nomics, published by the Bureau of Public 
Health Economics of the University of Michi- 
gan’s School of Public Health, abridges arti- 
des and news items. Materials abridged are 
classified currently in the followmg manner ; 
leo-islation, governmental programs in opera- 
tion (Federal and State), prepayment plans, 
health personnel, hospital and other health fa- 
cilities, receipt of care, and developments in 
other countries. The fimt issues of this pe- 


riodical m 1944 published news items on gov- 
ei’nmental health progx’ams, views of the health 
professions on the oi'ganization and financing 
of health services, medical education, hospital 
organization and services, dental health needs 
and services, voluntary health insurance plans, 
and public health education. In the foreword 
to the first issues, Hr. Sinai stated, “. . . this 
publication is a tangible tribute to . . . con- 
tributions toward the development of a new 
and vital blending of the medical and the so- 
cial sciences. The blend is public health 
economics.” 

Thus “health economics” has been both 
broadly conceived to encompass the range of 
social sciences, including public administration, 
and narrowly concei%'ed to deal with business 
methods of organization and of payment 


Economic Propositions 

What has the professional economist had to 
say about health economics? Until fairly re- 
cently, economists have given little thought to 
the market organization of health services or 
to the net economic yield of investment m the 
health of people. This lack of attention to the 
medical market may be traced to the special 
characteristics of medicine that mark it as an 
exception to economic propositions that explain 
the mechanisms of the market generally. 

There ax'e several important characteristics 
of the medical market that differentiate it from 
the market of classical economics. Fimt, the 
profit motive is not adequate as an explanation 
of the activity in the medical “market.” Hos- 
pital care throughout the centuries has been 
either primarily public or under the auspices of 
nonprofit institutions. Wliile services of physi- 
cians in the United States are organized on as 
individualistic basis as any profession or enter- 
prise (and it is fair to say, even more so), physi- 
cians have accepted their social role in the 
community and have often cared for the sick 
and promoted health without remuneration for 
their time and skill. Also, professional motiva- 
tion in pursuing the medically mteresting case 
often causes the medical practitioner to evaluate 
his leisure, income, and work differently from, 
say, skilled operatives in industry. 

Second, in medicine, price is not the solo 
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means by which demand and supply of medical 
and healtli services maj'- be equated. As a so- 
cial responsibility, private associations, non- 
profit in form, and private practitioners have 
provided necessary services for those unable to 
pay. i\md fees for services have been graded 
in accord with rough evaluations of ability to 
pay. In the economy generally, however, the 
price system is the instrument for the alloca- 
tion of goods among consumers and their com- 
peting demands. Government traditionally 
has been looked upon as an instrument to cor- 
rect the market mechanism where it fails mark- 
edly to satisfy the wants of individuals. In 
the sphere of medical care, however, individual 
needs have been met historically, at least in 
part, by nonprofit organizations and by the 
practitioner guided by the code of Hippocrates. 

Moreover, a competitive price has been gen- 
erally absent from the medical maidcet, at least 
until recently. In part, this is attributable to 
the absence of a homogeneous commodity. Skill 
and capacity vary with the individual abilities 
of health personnel, and needs of patients dif- 
fer, too. 

Third, medical services are personal services ; 
money cannot veil the transaction. The cold 
impersonality of money, so much a part of all 
other “business” transactions, is largely absent 
from medical exchanges between those who 
give services and those who receive them. For 
a part of what one buys in medical services is 
a personal I’elationship. 

Fourth, consumers do not choose between 
health services and other goods and services 
by means of a simple rational weighing of 
choices, for (taking consumer health expendi- 
tures as a guide) the consumer prefers to avoid, 
or remove the circimistances that compel, using 
resources for health purposes. In every in- 
come group there is a heavy concentration of 
expenditures for medical care among those fam- 
ilies who suffer illness. This concentration 
suggests that consumer outlays are undertaken 
primarily to ciu’e or provide services for the 
sick. This pattern of consumer preferences 
may bo illustrated in other ways. For ex- 
ample, in any year, only about one-third of the 
population purchases dental services (i). 
- bout one-fifth of physician services are for 
pieventive health services; the remaining serv- 
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ices are for the cure and diagnosis of disease 
(S). Moreover, data on expenditures and on 
the relation of expenditure to income suggest 
that the familial patterns of consumption are 
distorted when ilhiess sti'ikes. 

Efficient organization of economic resources 
for health, guided by the consumei-’s prefer- 
ence, depends upon the consumer’s knowledge 
and the extent of his education. Despite per- 
sistent efforts to educate consumers they re- 
veal considerable absence of accuz'ate knowl- 
edge about the quantity and quality of health 
seiwices required. The nature of the medical 
service itself and its intangible character rehi- 
force the consumer’s lack of Icnowledge about 
his purchases, and impede a I'ational choice 
that could guide the allocation of resources. 

Furthermore, in an individual’s purchase of 
many medical services, there is a social utility. 
Purchase of health services for the prevention 
of contagions and infectious diseases, such as 
smallpox, poliomyelitis, and whooping cough, 
provides a utility, or a benefit, for the com- 
munity as a whole. Even curative health serv- 
ices, such as those for the treatment of tubercu- 
losis or syphilis, help to prevent the spread of 
the diseases; thus an individual’s purchase of 
services for his own cure benefits his neighbor. 
These important “extra-buyer benefits,” or “ex- 
ternal economies” in the prevention of disease, 
are instances in which individual demand and 
market price underestimate the marginal and 
total benefits provided. Preventive health serv- 
ices would be undervalued, underpi'iced, and 
underproduced, unless administrative agencies 
(government or nonprofit) entered the market. 

Population and Resources 

While economists have devoted little attention 
to the medical market they have long dealt with 
population growth in relation to limited physi- 
cal resources. Malthus’ Essay on the Principle 
of Population, first published in 1798, triggered 
a series of economic postulates giving a man- 
against-nature view which earned economics its 
designation as the dismal science. Most im- 
portant of these postulates for health program- 
ing was the iron law of wages. 

Alfred Marshall, whose Principles (written 
in the decade ISSl to 1890) represents a transi- 
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tion from classical to modern economics, wrote: 

. . earlier economists argued as though man’s 

cliaracter and efficiency were to be regarded as 
a fixed quantity. . . . [Economics] is getting to 
pay every year a greater attention to the plia- 
bility of human nature, and to the way in which 
the character of man affects and is affected by 
the prevalent methods of the production, dis- 
tribution and consumption of wealth” (3a). 

Marshall, dealing with the agents of produc- 
tion in book 4 of his Principles, considers not 
only the growth of the population but the health 
and strength of the population. Marshall 
opened a chapter of tliis book Avith,' “We have 
next to consider the conditions on Avhich de- 
pend health and strength, physical, mental and 
moral. They are the basis of industrial effi- 
ciency, on which the production of matei'ial 
wealth depends; while conversely the chief im- 
portance of matei'ial wealth lies in the fact that, 
when wisely used, it increases the health and 
strength, physical, mental and moral of the 
human race” (Si). 

While some few economists have recognized 
the concept of “personal capital,” of personal 
hazards to workers in industi-y as “social 
costs,” and of health (physical and mental) as 
a component of workers’ efficiency, by and 
lai'ge these concepts have been qualifications 
rather than integral parts of their economic 
propositions. 

Three interrelated facets of analysis are es- 
sentially involved. Population pressures on 
resources, constituting one facet, have been dealt 
Avith in economic discussions of underdeveloped 
areas of the world (Ji), The Malthusian 
theory has gained neAv importance in this con- 
text. 

The second facet is the capital value of man. 
Dublin and Lotka, demographers and actuaries 
rather than economists, have contributed the 
major Avork on the methodology of evalu- 
ating the capital represented by man (5). For 
their purpose they define capital value as the 
present and discovinted value of future earn- 
ing poAver of the Avage earner, reduced by the 
costs of birth, upbringing, and maintenance 
during a working life. In their study they 
traced tffie thinking on man’s capital value 
through the works of Sir William Petty, Adam 
Smith, William Farr, Frederick Engel, Alfred 


Marshall, Irving Fisher, and othei's. Subse- 
quent studies of special importance to this par- 
ticular analysis are those made by Wolfbein 
and Wool for the U. S. Depai-tment of Labor on 
the measurement of a Avorking life (^, 7). 

The third facet is the application of cost- 
benefit ratios to health programs. Work in 
this area has been traced to the IGtli centiuy 
study of Jean Bodin, to Eichard Cantillion’s 
essay on The E’ature of Commerce in General 
published in 1755, and to Quetelet, a social 
statistician, Avho Avrote in 1835 : “In his early 
years, man Iwes at the expense of society; lie 
contracts a debt Avhich he must one day dis- 
charge ; and if he dies before he has succeeded 
in doing so, his life will have been a burden 
rather than a benefit to his fellow citizens . . .” 
(S). Economic studies of cost-benefit ratios 
of healtli programs have been carried out 
largely by health administrators and othei's in 
the health professions rather than by econo- 
mists. Hermann M. Biggs expressed the health 
administrator’s concern in his slogan coined 
more than three and a half decades ago for the 
Few York City Health Department: “Public 
healtli is purchasable; within natural limita- 
tions a community can determine its own death 
rate.” 

Winslow-Myrdal Exchange 

Health cost-benefit analysis lias gained new 
significance since World War II, especially in 
the studies and aetiAuties of international or- 
ganizations. Major contributions to this 
analysis were made by C.-E. A. Winslow in lus 
1951 volume on The Cost of Sickness and the 
Price of Health, by the exchange of views be- 
tiA-een Winslow and Gunnar Myrclal before the 
Fiftli World Health Assembly of the World 
Health Organization in 1952, and in the sub- 
sequent volume by Myrdal on Economic 
Theory and Underdeveloped Eegions published 
in 1957. 

Differences between Winslow’s vieivs ami 
those of Myrdal are largely differences in em- 
phasis. Winslow argued that investment in 
health promised large dividends in life capital. 
For in the less-developed areas of the world 
where there ivas no surplus to invest in the 
profitable enterprise of health, tlie vicious cycle 
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of poverty and disease pursued its course un- 
diecked. “iNIen and woineii -vvero sick because 
they were poor; they became poorer because 
they w'ere sick, and sicker because they were 
poorer” {Da). The doctrine that successful 
health programs will increase the sum of human 
misei-y, Winslow said, is founded on the falla- ■ 
cious assumption that there is some basic law 
limiting economic development to that which 
has at the moment been realized. He pointed 
to hnprovements in agricultural production in 
the less developed areas of the world, to the de- 
velopment of mineral resources, to other social 
as well as economic measures improving the 
well-being of the population, and to the supple- 
mentation of these measures by etl'orts in some 
countries to limit excessive rates of population 
increases. He emphasized that the pu.blic 
health programs cannot be planned in a vacuum, 
but only as a vital part of a broader program 
of social improvement {91), 10). He urged 
health leaders to “keep careful records of the cost 
of their health programmes and of the actual 
results attained, and make estimates of the eco- 
nomic gains corresponding to the decreases re- 
corded in mortality and morbidity” {11). 

Myrdal, starting from Winslow’s thesis of a 
“vicious cycle,” elaborates a theory of circular 
causation. In brief the Slyrdal theory is that 
at one point of time there is accommodation in 
society between opposing forces. If either of 
two opposing forces changes, ilyrdal writes, a 
change is bound to occur in the other force, “and 
start a cumulative process of mutual interaction 
m which the change in one factor would continu- 
ously be supported by the reaction of the other 
factor and so on in a circular Avay. . . . The 
point is not simply that many forces are Avork- 
ing in the same direction. They are, in fact, not 
doing so. In general there are periods when 
opposing forces balance one another so that the 
system remains m rest until a push or a pull is 
applied at one point or another. AVhen the 
Avhole system starts moA'ing after such a shock 
the changes in the forces Avork in the same di- 
rection, Avhich is something different. And this 
m so because the variables are so interlocked 
m circular causation that a change in any one 
induces the others to change in such a Avay that 
these secondary changes support the first 
change, Avith similar tertiary effects upon the 


variable first affected, and so on” { 12 ) . Slyrdal 
notes that if his theory of cumulative causation 
is valid, an upivard movement of the entire 
system could be caused by pressures applied to 
one or several points in the system. HoAvever, 
in agreement Avith WinsloAv, he argues that ra- 
tional policy should not induce a change in only 
one factor, especially Avith sudden or great 
force. 

DraAving on his theoiy of cumulative causa- 
tion, Myrdal argues that it is far from a simple 
matter to define or to measure the economic 
value of programs directed to the promotion of 
a population’s health. 

Costs and benefits are likely to be different in 
the short run from what they Avould be other- 
Avise and to be different in different enAuron- 
ments. Long-run values depend on the interre- 
lationship of factors in any given society. 

Myrdal emphasized that the success of 
health programs Avill depend entirely on 
Avhether they are appropriately integrated in a 
program of general economic development. He 
thus agreed with Winslow that health pro- 
grams should “be a vital part of a broader pro- 
gram of social reconstruction.” 

Myrdal' also agreed Avith Winslow that a 
health program could increase the num- 
ber of pei-sons in the productiA'e age groups and 
'their productivity. But, he emphasized, “the 
economic value of preventing premature 
death . . . depends entirelj'- upon AA'hether such 
an economic development is under way Avhich 
ensures productive Avork for the greater number 
of people Ave thus keep alive” {13). If death 
rates are reduced in areas in Avhich there is al- 
ready substantial unemj)loyment, poverty could 
be aggravated. While Myrdal, in common Avith 
WinsloAv, questioned the static notion of a 
“population optimum,” in view of the expanda- 
bility of production resources, he laid far 
greater emphasis than WinsloAV on the need f or 
capital investment in production facilities. 
The amount of planned capacity required to 
prevent economic stagnation and increased dis- 
tress Avould bo enlarged by a truly successful 
health program. 

Myrdal suggested that calcidations on the 
price of health and the cost of illness should be 
based on something other than a dollar value 
of people. 
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Success of a program, for examjjle^ might be 
calculated on savings in life and abilities rather 
than dollars. Costs of alternative progi-jims, or 
of their administration alone, might also be 
compared without reference to the dollar value 
of people. 

The Winslow-Myrdal exchange has served to 
point up three needs: (a) gi'eater precision in 
defining measurements of the cost of siclcness, 
(&) more careful distribution between primary 
and secondai7 impacts and effects of health pro- 
grams, and (c) a more careful formulation of 
assumptions that underlie alteniative economic 
models (static or dynamic) used in estimating 
the costs of sicliness. The exchange, moreover, 
has served to provide a broad perspective from 
which to explore the subject matter of health 
economics. 

Health Economies Defined 

Tentatively defined, health economics is a 
field of inquiiy whose subject matter is the 
optimmn use of resom-ces for the care of the sick 
and the promotion of health. Its task is to 
appraise the efficiency of the organization of 
health seiwices, and to suggest ways of improv- 
ing this organization. 

Promotion of health patently involves more 
than seiwices of the health professions. It in- 
cludes food, housing, recreation, and clothing, 
but, although they contribute importantly to 
health and wellness, they must be excluded 
from the scope of health economic studies. 
Unless they are excluded, the scope of these 
studies would encompass all economic activities 
and the special problems of health economics 
would receive inadequate treatment. While the 
scope of health economics may be delimited in 
this way, account must be taken of the compet- 
ing uses of scarce resources, the impact of eco- 
nomic levels and economic growth on the status 
of health, and the need for health services. 

The allocation of economic resources is 
generally determined in the market by the 
pj*gfgx*ence of consumers for different types of 
consumer goods and by the preference of 
workers for different types of work, leisure, 
and income. W^elfare economists lia^e taken 
these preferences, as expressed in the market, 
as the guide to optimum use of resources (J4~ 

16 ). 
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But there are a number of reasons why these 
preferences are not a wholly reliable guide to 
optimum use of health resources, even when 
the word optimum is used in this special sense. 

Piret, the consumer would prefer to avoid 
illness and the purchase of health services. 
And, as has already been indicated, thei-e are 
sizable “extra-buyer benefits” m an individual's 
purchase of medical services. Others in the 
community benefit from his pui'chase. Pur- 
chases by some consumers, for example, of 
influenza vaccination during the recent epi- 
demic prevented further spread of the disease. 
The value of the medical services to each con- 
sumer did not depend upon his consumption 
of medical seiwices alone but upon decisions of 
his neighbors as w'ell. Those who made no 
purchases of influenza vaccine also benefited. 
Thus, the social value of medical services is far 
lai-ger tlian the private marginal value. In- 
dividual decisions of a consumer are therefore 
inadequate as an efficient guide to the optimum 
allocation of resources for health purposes. 
For these individual decisions undervalue 
health services, which results in an imder- 
production of these services. 

Second, some health services do not lend 
themselves to pricing on the market so that 
society’s preference for them camiot be ade- 
quately valued on the market. Air and water 
pollution control measures, fluoridation of 
water supplies, and mosquito control are ex- 
amples of tliese seiwices. Furthermore, tlie 
price system for individual services is not 
applied in all cases: {a) the medicall}' indigent 
are not excluded from care when they are sick, 
and (J) public safety and health sometimes 
require direct provision of health services and 
the removal of the individual from the com- 
munity. Public hospital seiwices for the 
mentally ill and for those with tuberculosis 
are illustrative of services placed outside the 
price-market system. 

Third, the allocation of health resources is 
determined by a mixture of private market de- 
cisions and administrative decisions. “Admin- 
istrative decisions” include those decisions made 
by the government, private nonprofit agencies, 
and professional organizations. Decisions con- 
cerning some health facilities (the building and 
size of a geuenil hospital, for example) are 
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made by voluntary agencies. The Visiting 
Ifui'se Association determines the availability 
of part-time nursmg care in many communities. 
In some pla'ces the content and quality of rural 
health services are determined by the regional 
organizations associated with medical schools. 
The principles undeidying these administrative 
decisions and the way in which they influence 
the allocation of health resources need to be 
explored. 

It may be tliat the principles underlying 
public budget decisions are applicable to ad- 
ministrative decisions of voluntaiy health agen- 
cies as weU as public agencies. Wliile econo- 
mists have largely neglected theories of public 
expenditux'e in favor of theories of taxation and 
policy, analysis of governmental budgeting has 
begim. The Joint Economic Committee of 
Congress, bj"^ its 1957 study of Federal expendi- 
ture policy for economic gi’owth and stability, 
has stimulated the development of principles 
for determining public budget { 17 , 18 ). Ke- 
view of the work is needed to assess its con- 
tribution to our undei-standing of the optimum 
allocation of economic resources for health. 

Consumer preferences as expressed in the 
market are one guide to optimum use, even 
though an incomplete guide. Another thing to 
look at is the effect of health progi'ams on 
labor resources and production. Gains in out- 
put as a consequence of health services may 
equal or exceed (in a given period of time) the 
resources used for health. The number and 
quality of new manpower resources must be 
compared with the health manpower used in the 
provision of services. For example, it would 
be possible to compare the amount of manpower 
used in providing health services in the United 
States with gains in labor force participation 
resulting from reduced death rates. Keduced 
death rates in the United States have resulted 
in a decline in separations from the labor force 
at all ages up to age 65. Despite the mai’ked 
delay in entry into the labor force by young 
people, and the earlier exit from the labor force 
by those in the older age groups, the male 
worker today puts in many more j'ears of work 
than did his counterpart 50 years ago { 19 ), 
The problems of cost-benefit measurement have 
been mentioned in the discussion of the Wins- 
low-lilyrdal exchange. The concepts and 


methods of measurement require extensive fur- 
ther study. Not potential but actual increases 
in production under prevailing conditions of 
employment must be measured against the cost 
of health services in order to determine their 
relationship to the economic optimum. 

One additional aspect of the problem may be 
mentioned. The economic optimum bears some 
relation to the amount of health resources re- 
quired to provide care for all the illnesses in the 
population. The optimum may be below or 
above the amount of health services suggested 
by professional standards. Standards of health 
resource requirements are familiar to the health 
practitioners. Professional planning for health 
services and setting standards are characteris- 
tics of the health field. Standards of profes- 
sional education, requirements for entrance into 
the health professions, hospital standards, and 
even in some instances standards of care are de- 
termined by professional groups. Moreover, 
govermnent, by compulsory measures, has en- 
forced standards of public health. For exam- 
ple, vaccination is I’equired as a condition for 
admission to sclmol, and standards are set for 
the distribution of millc, for food handlers, and 
for water supplies. 

The National Health Survey is designed to 
provide data on sickness in the population. In 
discussing the potential uses of data from such 
a survey the U. S. National Committee on Vital 
and Health Statistics indicated that quantita- 
tive infoi-mation would provide a basis for 
sound evaluations of health facilities, personnel, 
and programs as well as for a determination of 
how available resources should be divided 
among programs { 20 ) . In an earlier study, Lee 
and Jones related siclaiess in the population to 
the needed volume of health services and 
manpower requirements { 21 ). 

The subject matter of health economics in- 
cludes factors that determine price iDatteiais for 
health services, ways in which tlie materials, 
goods, health manpower, and facilities are 
brought togetlier at the right tune and place and 
in the right proportions to provide health serv- 
ices, and ways in which the different health 
goods and services are coordinated. The mech- 
anisms by which goods and services are coordi- 
nated are “trade” in the market by the consum- 
er s purchases of health goods and services, 
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professional codes of performance, and govern- 
mental and volimtary agency planning and 
budget decisions. 

Health economics also includes in its subject 
matter the effects of healtli services on the size, 
character, and etiiciency of the work force and 
population. It seeks to gain an understanding 
of the interaction of levels of living, production, 
and physical and mental Avellness. The health 
factors which make for work absence, for re- 
tirement from work, for labor turnover, for the 
quality of performance on the job, and for job 
satisfaction fail within the scope and concern 
of health economics. The general topics which 
need to be considered in a comprehensive treat- 
ment of the economics of health include the 
interaction of health services and gross national 
output, population growth and economic devel- 
opment, and productivity of lalior forces ; health 
problems associated with industrial develop- 
ment ; the supph' of health services ; utilization 
of services and their pricing ; and financing of 
public and nonprofit agenc}’ programs. • 

The scope of inquiry included in the tenta- 
tive definition of health economics is by no 
means novel. It is suggested by the work that 
is going forward in the bureau of medical 
economics of tlie American Medical Associa- 
tion, and the bureau of economic research 
and statistics of the American Dental Associa- 
tion. These organizations have explored the 
interaction of use and price of health services, 
health manpower, and facilities and consumer 
demand. The studies of Eli Ginzberg, Heibert 
Ivlai’man, and others have increased our under- 
standing of the economics of the hospital sys- 
tem ( 22 ) . Ginzberg’s work has also included an 
examination of the special economic problems 
of health manpower and methods of providing 
care (S5, 24 -). And an increasing number of 
doctoral dissertations in economics have been 
concerned with these, or similar problems. 


Summary 

The health administrator has usually equated 
“health economics” with “money questions in 
the field of health.” But, money is not the 
central problem of health economics. Health 
economics is concerned with the optimum use 
of scarce economic resources for the caie of the 


sick and the iiromotion of liealth, taking into 
account compethig uses of these resources. 
The basic problems are of two lands: the or- 
ganization of the medical market, and the net 
yield of investment in people for health. 
Consumer preferences are not an adequate 
guide to the optimum allocation of resources 
for health. There are a number of reasons 
why this is so. For one thing, a consumer 
would prefer to avoid the illnesses which re- 
quire use of resources for health piuposes. 
For another, his neighbors benefit from the 
medical services he purchases, for example, 
“fiu shots” during the recent influenza epi- 
demic. Individual decisions midervalue health 
services, and would result in underproduction 
of these services unless supplemented by actiotis 
of pirivate voluntary agencies and government. 
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Report of International Association of Gerontology 

A conference of the European section of the Social Science Research 
Committee, International Association of Gerontology, held in Copen- 
hagen, Demnark, in October 1956, discussed pensions, assistance, and 
levels of living, work and retirement, and family and institutional 
care. The conference recommended that, for purposes of comparison, 
data he coRected in various countries on old people living alone or 
with relatives, those living in institutions and nonprivate households 
such as hotels, those who have surviving children, and those wlio are 
bedridden, housebound, or limited in movement. 

Speakers from the United Kingdom, Italy, Denmark, and the Neth- 
erlands described and discussed surveys of income, budgets, living con- 
ditions, family relationships, pensions and retirement, research on 
employment, causes of institutionalization, costs of institutional versus 
home care, and sociomedical surveys. 

The proceedings, entitled “The Need for Cross-National Surveys 
of Old Age,” are available from the Division of Gerontology, Univer- 
sity of Alichigan, 1510 Rackham Building, Ann Arbor, Dfich. 
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professional codes of ijerformunce, and govern- 
mental and voluntary agency planning and 
budget decisions. 

Health economics also includes in its subject 
matter the effects of health services on the size, 
character, and efficiency of the work force and 
population. It seeks to gain an understanding 
of the interaction of levels of living, production, 
and jphysical and mental wellness. The health 
factors which make for wmrk absence, for re- 
tirement from work, for labor turnover, for the 
quality of performance on the job, and for job 
satisfaction fall within the scope and concern 
of health economics. The general topics which 
need to be considered in a comprehensive ti-eat- 
ment of the economics of health include the 
interaction of health services and gross national 
output, population growth and economic devel- 
opment, and productivity of labor forces ; liealth 
problems associated with industrial develop- 
ment ; the supply of health services ; utilization 
of services and their pricing ; and financing of 
public and nonprofit agency progra 2 ns. * 

• The scope of inquiry included in the tenta- 
tive definition of health economics is by no 
means imvel. It is suggested by tlie work that 
is going forward in the bureau of medical 
economics of the j;Lmerican Medical Associa- 
tion, and the bureau of economic i-eseai-ch 
and statistics of the American Dental Associa- 
tion. These organizations have explored the 
interaction of use and price of health services, 
health manpower, and facilities and consumer 
demand. The studies of Eli Ginzberg, Herbert 
Klarman, and other’s have increased our under- 
standing of the economics of the hospital sys- 
tem (32) . Ginzberg’s work has also included an 
examination of the special economic problems 
of health manpower and methods of providing 
care (2S, 34-). And an increasing number of 
doctoral dissertations in economics have been 
concerned with these, or similar problems. 


Summary 

The health administrator has usually equated 
“health economics” with “money questions in 
the field of health.” But, monej; is not 
central problem of health economics. Health 
economics is concerned with the optimum nse 
of scarce economic resources for the care of th 


sick and tlie promotion of health, taking into 
account corapetmg uses of these resources. 
The basic problems are of two kinds: the or- 
ganization of the medical market, and the net 
yield of investment in people for health. 

Consumer preferences are not an adequate 
guide to the optimum allocation of resources 
for health. Thei’e are a number of reasons 
why this is so. Eor one thing, a consumer 
Avould prefer to avoid the illnesses which re- 
quire use of resources for health purposes. 
For another, his neighbors benefit from the 
medical services he purchases, for ex'ample, 
“flu shots” during the recent influenza epi- 
demic. Individual decisions imdervalue healtli 
services, and would result in underjiroduction 
of these services unless supplemented by actions 
of private voluntary agencies and government. 
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CONFERENCE REPORT 


URBAN 

GROWTH 

• POLICY 

• PLAN 

• PROCESS 


O N iLVRCH 18-20, 1058, the National 
Health Foi-um of the National Health 
Conncil, sponsoi’ed by 63 meinbev assoeiations, 
was held in Philadelphia in conjunction witli 
the 10th annual meeting of the National Ad- 
visory Committee on Local Health Depart- 
mentb. 

The meetings dealt primarily with sti esses 
protlnced by inci easing urbanization ; the finan- 
cial and organizational implications of metro- 
politan growth: the eifects and predictable 
e\entualities facing local health departments, 
the dental and nursing professions, and hos- 
pitiils: and the need to revise obsolete or 
anachronibt ic jurisdictions. 


Comments of 15 of the 60 speakers at the 
forum follow. Their full identification appears 
on page 706. 

Major Threads 

In his summary, lYolman said the forum 
“took uiT the pliglit of 100 million in a world 
not made for them.’’ He commiserated with 
those speakers nho weie distressed "by the exist- 
ence of emotions, feelings, and action contrary 
to the pievailing mode of professional thought." 
And he otl'ered philosophical solace a.s he de- 
scribed tiuee major threads in the fabric of the 
discussion. 
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Directory of Services 

A directory deseribiug all services 
in Greater Cleveland, Ohio, for 
care of the chronically ill has been 
published recently by the Cleveland 
Academy of Sledicine and the Wel- 
fare Fedei’afiou of Cleveland. 

Intended as a reference for doc- 
tors and staff members of health 
and welfare agencies, the llS-page 
book lists about 200 different agen- 
cies. 

In addition to medical facilities, 
the services described include nurs- 
ing and rehabiUtiitive, educational, 
financial, and casework assistance. 
Special sections deal with the treat- 
ment of chronically ill children, 
older persons, and veterans. 

Information about each agency 
includes : services, eligibility re- 
quirements, area served, fees, hours, 
and referral procedures. 

The directory has been distrib- 
uted to some 2,S00 doctors in the 
Cleveland area. 

Traveling Clinic 

Bural arthritic victims in West- 
chester County, N. Y., are being 
treated in their homes by therapists. 
The New Tork State Chapter of the 
Arthritis and Kheumatism Founda- 
tion sends therapists to patients un- 
able to leave their homes or unable 
to travel to distant clinics. 

The patients’ private physicians 
approved the program and consulta- 


tion with them has resulted in the 
training of visiting nurses in reha- 
bilitation and the enlistment of help 
from social workers, nutritionists, 
and others. 

By the beginning of June 1058, 
nearly 100 patients had been visited 
and 3S cases had been closed. 


Pay for Patients 

la a pilot program 25 mental pa- 
tients have been working for pay at 
the New York State hospital in 
Central IsUp. 

Patients work at small handcrafts 
or such simple tasks as sewing but- 
tons on cards. 

Dr. Francis J. O’Neill, director of 
the hospital, reports that the pa- 
tients are not approaching financial 
independence, but he feels the work 
advances rehabilitation. 

Keeping Current 
Responsibility for keeping current 
with public health literature is 
managed by the Saanich and South 
Vancouver Island Health Dnit, Vic- 
toria, British Columbia, by giving 
each staff member an opportunity 
to report at a regular meeting on 
reading he has done. 

H. George Henderson-Watts, sen- 
ior sanitary inspector, reports that 
staff members give the title, author, 
and source; a brief statement of 
the author’s purpose; a coinmeut on 


Home Safely 

The final report of the California 
Heme Safety Project covering the 
years 1953-57 has been issued by the 
California Department of Puhlio 
Health, The 165-page report re- 
views the home accident problem 
in California and outlines a pro- 
gram of State and local heaith de- 
partment activities. It emphasizes 
the epidemiological approach to ac- 
cident prevention. Distribution of 
the report is limited. 

Hearing Tests 
Audiometric tests for parents help 
them to understand corrective ther- 
apy and sound range limitations of 
children with hearing losses, the 
Alaska Department of Health re- 
ports. 

The tests, offered during National 
Hearing 5Ionth in 3Xay 19oS, were 
available to 5 communities ; 166 
adults were tested. 

Glaucoma 

In the summer of 1957 funds from 
the Public Health Service enabled 
the District of Columbia to begin ex- 
amining residents over age 10 for 
glaucoma provided they were not 
under care of an eye doctor. By the 
end of Hay 1058, 3.SU0 patients had 
been examined and 27 cases of glau- 
coma verified. An additional 238 
patients wore under ofeervation. 
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ill the core city, a challenge to health agencies 
to make greater use of thrinvays and telephones, 
which he said are too little appreciated as great 
public health contributions. 

• Eesearch in planning, which he said “too 
often takes a turn in seeking how to curb those 
who persist in misunderstanding us.” 

He did not attempt to review all the major 
aspects of urban growth, but stressed Luther 
Gulick’s admonition to recognize that the 
metropolitan area exists, to stop describing it 
and accept it as a form of behavior or misbe- 
havior, and to revive the concept of commu- 
nity, with its implications for both individuals 
and the mass. 

In conclusion, he said the fiscal basis for the 
urban complex needs much further considera- 
tion. He ended with, “Let us try to facilitate 
the transition and minimize the hurt.” 

Demographic Considerations 

Speakers generally grasped the concept that 
growth of cities and populations poses a chal- 
lenge of management or limitation. As a mat- 
ter of policy, Isaacs declared that preoccupa- 
tion with the welfare of random individuals 
and families was distracting attention from 
the common good. To illustrate public incon- 
sistency, he observed that while health services 
reduce death rates, contributing to net popu- 
lation growth, the powers of the gods to de- 
stroy whole populations rest in the hands of a 
few, with the avowed objective of securing the 
redemption or well-being of every individual. 

He predicted that “rigid governmental, eco- 
nomic, and social controls beyond any that we 
have known will be required" to protect the 
community interest, and that major mental 
stresses would result from “the reversal of al- 
most unlimited freedom of action to strong 
community controls." While he conceded that 
regional confederation or cooperation might 
manage most metropolitan needs of the pre.sent, 
he said that in reality we have not been able to 
establish such instruments of government for 
move than a fi-aetion of our population, and he 
asked, "ITill we be able to solve the problems 
of 230 million in *20 years, or 330 million in 50 
yeai-.s r 

Price and other's ob.served that the popula- 


tion was not only growing but moving in a 
pattern which outmodes established structures 
of government. 

Descriptions of this movement were offered 
by Cook, Moore, and Gulick. The world's 
population, Cook observed, is increasing by IS 
million a year, 125,000 a day. The world over, 
too, there is a relentless movement of rural pop- 
ulations to urban communities. Once there, 
the people do not remain static. In the United 
States in recent years, more than 30 million 
people have moved each year at least from one 
house to another; 10 million moved to a dif- 
ferent county. 

Moore observed that there are now 174 metro- 
politan areas in the Nation, and b3'^ 1970 there 
will probablj" be 10 or 20 others. These areas 
contain almost 100 million people at present; 
by 1975 it is estimated that two-thirds of the 
American population will reside in such areas. 
Thirt}' percent of the Nation’s inhabitants now 
reside in the 14 metropolitan areas having more 
than 1 million people. 

Gulick pointed out that there is now a 600- 
mile linear city of 29 million people on the east 
coast. From San Francisco south, on the west 
coast, there is a similar development. 

Characteristic of this development, Gulick 
said, “is a fluidity of population and economic 
life. This flow changes the basic structure of 
family, community, social relations, employ- 
ment choices, shopping, education, communica- 
tion, and political associations. The new 
metropolitanism profoundly disturbs most of 
our social institutions such as churches, clubs, 
societies, voluntary hospitals and charities, cul- 
tural and recreational establishments, political 
parties, and governmental operations.’’ 

The new metropolitan community is different 
from wliat we have known generally in the past. 
“It is a split-level creature," Gulick com- 
mented, “with personal human relations at one 
level, and broad, impersonal community con- 
sciousness at the other. And most people live 
in both levels.” 

Effect on Health Services 

In the face of such growtli, Ilaldeman ob- 
served that within the past 5 years there has 
been little progress in revising or extending 
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The functiom op necesdtiets of urhan life have 
outstripped prevaiUng goveriunent structure 
and finance. "Sroliouu reminded liis audience 
that this condition was histovically true of the 
core city even before the rise of the suburbs. 
He said he was in a state of chronic wonder 
that the core city pro\ddes a iiiuidred services as 
well as it does. It cannot function in theory, 
but it works. Bread is delivered. Traffic 
moves, ililk appears ou the doorstep. But 
even so, he emphasized, the core city had frus- 
trations before it sprawled. 

People arc suspicious of planners. Wolnian 
observed that planners who conceive on a broad 
scale are impatient with the failure of de- 
mocracy implicit in the slowness of people to 
recognize their views and to behave accordingly. 
But, he suggested, the planner is no free orbit- 
ing spuluilc ; he must move in a stream of human 
behavior and behave accordingly, “to his intense 
regret.'’ 


Progress is fitful in health., mi) an- govern- 
ment., hospital management. ITohnau ventured 
fch.'it events move in obedience to quantum me- 
clianics, in bunches rather than in a smooth con- 
tinuum. He also observed that progress is 
geological rather than chronological, that it 
takes two decades for an idea to bear fruit. This 
law, he said, is as firm as the biological period 
of gestation. “Jlost solutions ux-e ad hoc im- 
provisations, which the planner calls conces- 
sions to expedience. As the issues are drama- 
tized, the solutions become coixcessioxxs to human 
behavior." 

He added that concessions to political e.xpedi- 
eixcy are inevitable in human society and (hat 
criticism of the politician too oftexx is emotional 
rather than scientific. He advised tliat the 
politician is not to be shunned “as a bearer of 
contagion." To work with him, he said, is to 
o'ain his knowledge of human processes coupled 
with professional information, and to learn that 
the education of the public is not to be gained 
by ex cathedra professional pronouncements, 
not even with respect to finoridatioj). 

He thought it unfortunate tliat the scientist, 
haviu" valued some knowledge of tlie atonx, is 
led tothe assmxxptiou that he knows everHhing, 
because his public and political influence suf- 
fers thereby. He recalled that Emstem, asked 


why men can diagnose 


the atom and yet fail to 
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D.wit) 13. Price, M.D., chief, Bureau of State Services, 
Piihhe Health Service 


understand politics, answered, “Politics are 
more difficult than physics," 

The total theme of the forum, he conehuled, 
is that gi’owtli creates problem.?. In their spe- 
cific aspects, these manifestations of growth .ap- 
peared to him a.‘s : 

• f 'ountywide planning, illustrated by Cleve- 
land's Iiospital sex’vice. 

• Citizen participation, illustrated by erents 
2‘eported in Philatleljfliia. 

• Responsibility to displaced populations, 
exemplified in the E.astwick hearing in Phila- 
delphia and events in New Haven, Conn., and 
Kashville, Temi. 

• Consultation among planners, e.xeinpJified 
by the forum itself. 

• Elforts to provide the entire metropolitan 
area with services usually found ordinarily only 
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some areas, and growing tJiinner each year as 
the population most in need of healtli services 
(the very young and very old) increases. 

Staffing and financing of local health services 
are considerablj' more difficult in health depart- 
ments serving populations of under 100,000 
than in large cities. 

In such places, either additional staff and 
fimds, or a major realinement of duties of per- 
sonnel presently employed, or a change in the 
basic role of the health department is needed, 
he said. “Which — or which combination — 
shall it be ?” he asked. “What more functional 
areas can he defined as a suitable geographic 
base for liealth services?” 

Jurisdictional Autonomy 

Several speakei's observed that the main diffi- 
culty in pui-suing a governmental solution to 
the intensified needs of metropolitan residents 
is to see that federation does not in any way 
infringe upon the identities of existing local 
units. Stepping up State action, Bromage 
suggested, is the quickest jneans "of making 
metropolitan government possible. “Sletro- 
politan councils arising out of interstate com- 
pact and crossing State boundaries,” he said, 
“are not beyond the realm of possibility.” 

One means of effective compromise was sug- 
gested by Moore: a metropolitan council that 
would be assigned only metropolitan matters. 
The local units would be responsible for their 
normal, nonmetropolitan activities, as in the 
Toronto plan. 

“The first step towards determining the foian 
of government required to meet our needs,” 
Moore said, “is to define the kind of urban 
community we want.” The decision on this 
matter, he feels, is primarily a local one. It 
must be appraised on the basis of the px’obable 
effects of the dispersal of industr}', automation, 
nuclear exiergy, wider distribution of natural 
gas and oil, Federal liighways, changes m 
marketing and di.sti'ibuting, standards of liv- 
ing, and longevity. “There is no need,” he 
cautioned, "to seek uniformity in the foi'ins and 
patterns of government in all great m’ban 
areas: diversity is still desirable.” 

Fast attempts to solve metropolitan prob- 
lems, Afooi-e argued, have nsnally been directed 


not against the total need bub to some fragment 
of special interest. Such efforts have generally 
failed to produce important results. Piecemeal 
attacks, moreover, have frequently resulted in 
the creation of public authorities and special 
districts. If pursued generally, he said, “this 
could be the x-oute to destruction of locixl 
governmeixt aixd popular control as ^xe know 
it.” 

Dibeler considered decentralization of health 
agency operations through the developixxeixt of 
volunteer neighboxdxood organizations a means 
of providing solutions for soxxxe of the Ixealth 
problenxs created by urban sprawl. 

The newly bixrgeoixing communities, Dibeler 
pointed out, lack solidai’ity and suffer from 
jibsentee leadership, since many of the residents 
are emplojmd iix ixearby cities, nxakiixg it dif- 
ficxxlt for anyoixe to organize tlxeixx into a health- 
conscious community. 

The city health officer is iix ixo less of a pre- 
dicameixt. jSTeighboihoods cateijing to one class 
of people, structured according to a relatively 
stable age-sex pattern, exjxlode and disappeai*. 
In their place is another gi'oxxp of peof»le. “The 
pi'oblems of px’oviding liealtlx services and 
health edxicatiozx liere,” Dibeler said, “are 
iixcreased by the introductioix of new groups 
whose culture is not well understood and among 
whoixx there is often little identifiable leadex-- 
ship. Px’oblems of coxxxixxxnxicatioix ax-e iix- 
creased by language bax-riers and varying 
culture.” 

Local Solutions 

In combating the effects pi-odiiced by out- 
moded institutions several governments, on dif- 
ferent levels,' have initiated or contemplated 
means of developing new methods and new 
institutions. 

In New Haven, Conn., a regional planning 
organization was formed in 1948 to bring the 
suiTomiding communities closer together in 
fxmction and direction. Andrews referred to 
the redevelopment project of the Yale Univer- 
sity School of Medicine and its department of 
public Ixealth as one outcome of regional plan- 
ning. Located in the first area selected fox- 
clearance and i-ehubilitation, the project covers 
150 acres of land. Additional projects, now in 
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traditional local health services. One-fourth 
of the counties in the United States, witli 
nearly 10 percent of the population, are still 
n-itliout organized local liealth services. 
Therefore, he put these questions : 

Is the local health department an elfectir’e in- 
strument for some areas but not others? 

Are there circumstances so unique in the 
areas still without a local health department 
that some entirely different mechanism for the 
delivery of public health services will be re- 
quired ? If so, what should it be? 

Are other comvnunity resources alreadj' pvo- 


viding, in an acceptable manner, tlze senU 
ordinarily supplied or arranged for by tl 
health department ? 

IFhat kind of studies should be mulertjike 
to supply the missing links in our information 

Concern with patterns of health services foi 
the near future is not confined to t'canffift 
presently without local health departments, lie 
added. Alany, many tnore have only fragmen- 
tary service that in no sense meets the beidtli 
Jieeds of today. 

Because of limitations in staff and financial 
resources, the coverage of service is thin in 


Canons of 

Some noted American planners and architects 
appear to me to be on the wrong track. They are so 
enamored of old cities that tliey even like “quaint” 
slums and can see nothing but ugliness in any mod- 
ern city. So hostile to any apartment are they that 
they criticize any high-rise multiple dwelling; and 
so in love with the open land that they want nothing 
but cottages scattered through the countryside. All 
such canons of aesthetic value and beauty have the 
total weakness of ignoring not only relativity and 
the influence of the total environment, but of flying 
in the face of human need, denying satisfying 
classical illustrations, and failing to give any sanc- 
tion to functional beauty. 

The British Architectural Revietv group starts 
quite differently with the “stratified environment,” 
that is, rvith relativity, and seeks the canons of beauty 
first by finding for each defined major type, or 
stratum, of land settlement its appropriate style of 
development and the appurtenances which will give 
it “unity.” As they say in the December 1956 issue, 
“There is a 'town’ way and a ‘country’ way and a 
‘wild’ way of doing everything, and to confuse them 
is to ruin any hope of integrity from the beginning.” 

It is this unity and integrity, type for type, which 
they find aesthetically right. 

On the basis of British land uses and needs, they 
then classify all of England into five divisions, or 
types, for practical purposes: wild, country, arcadia. 


Aesthetics 

town, and metropolis; with two added special divi- 
sions, rural industry and major roadways. 

For each of these types of land use these Britisli 
architects and planners then seek the appropriate 
“way” and design, “cutting out useless verticals.” 
The tliird step is to fit everything together with the 
minimum waste of space, a principle of economy 
for each type. Then finally, they say, “the residue 
must be camouflaged, and made one with the sur- 
rounding landscape.” 

With this approach, one can see why the same 
high building or solidly paved square will be beauti- 
ful in a city, but ugly in a rural setting; why even 
advertising signs may not be offensive in a business 
district; uJiy large ‘‘natural” open spaces are no 
addition to a city center ; and why a Cotswoid cottage 
may be beautiful in the country, but absurd as a 
comfort station in a city park. 

On the aesthetic side, it seems to me, the British, 
and a few American architects, like Neutra and 
Walker, have found the answer to the question. 
“What’s so ‘bad’ about urban sprawl?” The thing 
that is “bad,” is that in the “sprawl” regions we are 
mixing several incompatible types of land develop- 
ment, thus finding ourselves, wdthout confinement, 
in a series of conflicting and unreconcilable cate- 
gories each of which should be subject to its own 
appropriate canons of beauty. 

in an address to the American 


-Luther GuucK, president. Institute of Public Administration, 
Association for the Advancement of Science, December 27, 1957. 
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Funiily cure programs, community mental 
health services, and stream pollution control are 
matters for cooperation among neighboring 
municipalities and for action at the county level 
of government. On the interstate level, water 
and air pollution problems may be solved. At 
the present time, ISTew York, Connecticut, and 
Yew Jersey have air Interstate Sanitation Com- 
mission for the control of water pollution af- 
fecting those States. On the Federal level of 
government, or Federal-State level, are such 
matters as hospital construction and the control 
of epidemics. The recent efforts in the Asian 
influenza epidemic and the Hill-Burton Act 
are evidence for this kind of cooperation. 

‘‘There are relatively few eventualities that 
do not engage the attention of more than one 
isolated agency,” the Governor said. As an 
example, he showed how six State departments 
participated in the establishment of a program 
for Yew Jersey’s senior citizens. The agencies 
concerned were : the Yew Jersey Department of 
Health (chronic illness and needs of the aging) ; 
Department of Institutions and Agencies (pub- 
lic assistance, institutional care, and hospital 
and nursing home supervision) ; Department of 
Labor (employment service and rehabilita- 
tion) ; Department of Education (adult educa- 
tion) ; Department of Conservation and Eco- 
nomic Development (recreation and housing) ; 
and the State Treasury (pensions and other 
financial needs). 

Effects on Nursing 

I.«one reported on trends of staffing hospitals 
with nurses as urban centers expand. In 388 
small communities that built new hospitals be- 
tween 1047 and 1954, 2 out of every 5 profes- 
sional nurses employed there came out of retire- 
ment. ilanj' other nurses, I.«one said, who had 
been working on other locations came back to 
live in their own hometowns when the new em- 
ployment opportunities developed. 

The turnover of nurses in suburban hospitals 
is somewhat less than in lu'ban centers, she said. 
YJiile the first problem of suburban hospitals is 
to recruit nurses, once thej' are recruited they 
tend to stay in tlieir jobs longer tlian mu-ses 
employed in downtown hospitals. In getting to 


their jobs, they prefer not to travel through a 
downtown area each day to a suburb. 

In a study of 1 suburban hospital in Arling- 
ton, Va., 2 in Maryland, and the new Washing- 
ton Hospital Center in tlie District of Columbia, 
Leone found that only in Arlington was there a 
shortage of nurses. “Factors exerting a favor- 
able influence on the acquisition of nurses,” 
Leone said, “were (a) pay increase, (&) aggres- 
sive canqsaign for nurses, (c) newness of hos- 
pital and availability of parking space, and (d) 
need of married nurses to supplement their 
husbands’ incomes. Unfavorable factors were 
(a) poor location with regard to bus service, (&) 
lack of school of nursing in the hospital, and(c) 
low pay.” 

In order to give adequate service to the mush- 
rooming population, the Arlington Hospital, 
with its shortage of nurses, makes use of trained 
aides, clerks, and volunteers. 

Effects on Dentistry 

Fredericli, citing the 1956 survey of dental 
practice conducted by the bureau of economic 
research and statistics of the American Dental 
Association, pointed out that dental care is 
significantly more available in the suburban 
business area than in other areas. The ur- 
ban downtown area follows close behind and 
slightly ahead of the urban neighboi’hood area, 
and the suburban and urban residential areas 
drop oft’ markedly in availability of dental care. 

What are the factors influencing this distri- 
bution of dentists? “Established practition- 
ers,” Frederick said, “are reluctant to relocate 
their practices until the inconvenience of their 
location to patients who have moved away is re- 
flected in pressures from those patients. The 
choice of a new location is then made between 
the outlying suburban business district (or 
neighborhood business district) and the do^vn- 
town area of the city. The dentist's decision 
will depend on whether he will follow the family 
practice into localities where his patients have 
moved or whether he will make himself con- 
venient to the wage earner who prefers to obtain 
his dental care near his business location.” 

‘“The younger dentists,’’ Frederick said, ‘‘tend 
to locate their practices in newer but established 
surbui'ban areas which have a higher child 
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the Federal review or plainiiiig stage, are inte- 
gral parts of a renewal and reliabilitation pro- 
gram. At the same time, tlie planning orgixni- 
zation is developing plans for tlie protection of 
sound residential areas which will involve ex- 
tensive housing inspection and neighborhood 
studies to insure that environmental conditions 
adversely affecting the neighborhoods do not 
develop. “The ll^ew Haven program,'’ Andrews 
observed, “is the result of a combination of 
strong leadership, active citizen participation, 
and soundly conceived technical assistance.” 

In 1957, the iliami-Dade County complex 


adopted a charter that, according to Campbell, 
“for tlie first time in America established a legal 
entity designed to handle the entire metropoli- 
tan situation through an agency given full 
responsibility for control of local affairs," 

“iniere we confront problems that defy 
boundary lines,” Governor iSfeyner said, “ve 
can develop regional cooperation. And this can 
be done in health services as it has been clone in 
public education.” 

Governor Ileyner pointed out specific prob- 
lems that can be best handled through coopera- 
tive efforts of different levels of government. 


Septic Tank Suburbia 


We seem to be on the way to creating a septic 
tank suburban civilization — a maze of septic tank 
suburbias. We are doing this because we are now 
repeating, at least in principle, the mistakes which 
we formerly permitted in our cities and which we 
are now spending billions of dollars to correct. 

What is happening is, of course, a part of a great 
transformation — call it e.xplosion — that is taking 
place in our living patterns. 

Because our cities grew painlessly and, in any 
case, were unfit to handle our automobile way of 
life, people have been heating it out to the country. 
At least it once was the countryside. It isn’t any- 
more. The green fields and the old swimming pond 
have been replaced by hotdog stands, filling stations, 
superhighways, highway intersections, airports, out- 
door movies, indoor skating rinks, and shopping 
centers. These things have their place, but usually 
they are in the wrong place. 

There isn’t a plan, or what plans there are aren’t 
being implemented in relation to the whole. So a 
few years from now we will be faced with demands 
for the expenditure of more dollars to straighten 
out the mess. And when I say “we” I mean the la.x- 
payers. 

No one can say we haven’t been warned. And no 
one will be able to blame Uncle Sam. Uncle Sam 
isn’t in any position to police an expanding (or ex- 
ploding) metropolitan area any more than he can 


exercise police or zoning powers in a municipality. 
And no one wants him to. 

What Uncle Sam can do (and has been doing), 
however, is to fly a warning flag about the growth of 
septic tank civilization and relate it to the larger 
problem: the grave need for planning on a metro- 
politan scale and for action to follow that planning. 

The blunt truth is that without effective planning 
most human enterprises go bankrupt. 

One of the tools available to us is the urban plan- 
ning assistance program, otherwise known as section 
701 of the Housing Act of 1954. 

Section 701, among other things, authorizes Fed- 
eral financial aid on a matching basis to oIBciai 
State, metropolitan, or regional planning agencies 
for the planning of metropolitan and other urban 
regions. 

Some 40 areas are now participating. Others are 
applying. However, the resources available to sec- 
tion 701 stretch only so far ; what I say on this score 
must not be taken as an open invitation. 

What I want to underscore is that planning hy 
itself, no matter on how big a scale, is not enough. 
Plans may be wonderful; they can be supported b) 
bales of statistics and illustrated maps and charts. 
But something more is necessary to give them 
meaning. 

The plans must be acted on, and the primary 
responsibility for this lies with the citizens of the 
regions involved. To put it in the bluntest terms, the 
money they save will be their own. 


Albert M- Cole, U. S. Housing Administrator, excerpts from an address to the annual meeting 
of the Prefabricated Home Manufacturers’ Institute, Boca Raton, Fla., March 19, 1958. 
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Mortality in the 1957-58 
Influenza Epidemic 

CARL C, DAUER, M.D. 


O UTBREAKS of A-prime influenza had 
scarcely subsided in the United States 
and Europe late in the spring of 1057 when it 
was reported that an epidemic of influenza had 
brolcen out in Hong Kong about tl)e first 23art 
of April. Confirmation that a new strain of 
ty^je A influenza virus, now referred to as the 
“Asian” strain, was causing the disease was 
obtained by tlie third week of May. The 
disease was rejiorted to be mild and to have a 
low mortality, although reports from ilanila 
indicated that the number of deaths from all 
causes was higher than usual in that city. 

Introdnction of the new strain of virus into 
the United States from the Far East probably 
took place by the last of May 1957, and the 
fii'St outbreak identified as due to “Asian” in- 
fluenza began early in June in Newport, R. I. 
During the summer, the disease in the United 
States was characterized by a series of localized 
epidemics, some of them interrelated, in closed 
groups of teen-age cliildren and young adults. 
Undoubtedly, dis23ersal of members of some 
affected groups to various parts of the country 
served to seed the ^lopulation extensively be- 
fore the end of the summer. During this pe- 
riod, deaths attributed to influenza were few, 
and tlie jnortality I'ate from influenza and 
pneumonia was not higher than expected. 

One communitywide epidemic of influenza 
occurred in Louisiazia late in August. In Sep- 
tember, when schools in most parts of the coun- 

Dr. Dauer is medical adviser in the National Ofjice 
of Vital Statistics of the Public Health Service. As- 
sistance in preparing this report was given by Anne 
£. Sebastian and Sylvia Osato of the Office’s Mor- 
tality Analysis Section. 


try opened, e.xplosive epidemics began first in 
high schools and colleges and immediately 
thereafter in eJeznentiiry school ijo^julations 
and in preschool children. Incidence in adults 
Avas not excessively 'high. The jAeak of the 
epidemic Avas reached in the third AV'eek 
of October, after Avhich incidence declined 
throughout November tind December. During 
Jamnu'y, February, and March, the occurrence 
of influenza Avas cliaractei’ized by numerous 
localized outbrealcs, jn'incipally in school and 
other institutional populations. 

During the height of the epidemic in Octo- 
bei’, respiratoiy disease rates as estimated by 
the U. S. National Health Survej'' Avere aboAit 
111 per 1,000 persons per Aveek in the age group 
5 to 19 years, 28 per 1,000 under 5 years, 16 
per 1,000 in the groApr aged 20 to 64 years, and 
about 9 per 1,000 in persons 65 years of age 
and over. 

Data from two sources show the effect of the 
influenza epidemic on jnortality; the numbers 
of deaths credited to influenza and liueumonia 
in 108 large cities, reported Aveekly to the Na- 
tiomil Office of Vital Statistics, Public Health 
Service; and the Current Mortality Sampjle, 
consisting of a 10 percent sample of all death 
certificates filed in State departmeJits of 
health, copies of Avhich are sent each mouth 
to the National Office of Vital Statistics (J, 2). 
These data are provisiomil; fimil figures Avill 
be available in early 1959. 

Influenza and Pneumonia Deaths in 108 Cities 

Influenza and liueumonia dejiths reported 
each week froju September 1 to iMarcli 29 iire 
shown iiA figure 1 Avith the 3-year median fig- 
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population and a higlier level of dental liealth 
education tluui other areas. The dwitist is thus 
able to establish himself more quicldy and de- 
velop u stable family dej>tal jjractice, convenient 
to a highly desirable living mvhvnment iov Ids 
family and himself.” 

The trends in distribution of dental spe- 
cialists, lie said, are consistent with the distvibu- 
tiou of general practitionei-s. Orthodontists 
have shown a decided" pi-eferenee for localities 
with large populations of childi-en and acces- 
sibility to good transportation. Frequency of 
visits and relatively short appoindnejits ar-e not 
compatible with difficulty of access to the office 
or inconvenience iji ti-nnsportatioa. 

Oral surgeons tend to occupy central locations 
witli easy iiccess to large numbers of people. 
The,y also consider the nccessihllity of hospitals 
for the management of the inore serious prob- 
lems. 


In the newer trends of distribution of dental 
services, Frederich observed, there are specific 
ramifications for those who purchase dental 
care through personal budget payments {pur- 
cJjase is made through a credit agency) and 
group purchase plans, and for tlie ijidigent 
The budget payment plans, which operate 
best through cejiti'alized administration of its 
professional and economic aspects, are faced 
witli ceitaiii pi-obleins imposed by ,-i sprnwling 
population ovei- a wide geographic areii, .some- 
times reaching over State liiies, 

‘•As groiip purchase plans develop and ex- 
pand, it is reasonable to anticijrate tliat dentists 
will he attracted to the areas where people 
covered by such plans live. For access to these 
plans tends to raise the dental IjeaJth education 
of tlieir members aiid iiicj’eases tlieir desii-e to 
avail themselves of dental care," he said. 

The most serious problenj fhiit can he ex- 


pected 10 develop, according to Frederidi, will 
be in the operation of jiublic a&sistaiice welfare 
programs for dental «ire. It is reasonable to 
assume that the subinhan shift contains a high 


percentage of the self-sustaining popnlatioii, 
thus resulting in a concenti-ation of lower in- 
come and indigent popuJatioii in the urban area. 

If the trend toward the centralization of 
dental practices in suburban business centers, 
urban downtown, and neighboihoocl business 
areas coirtinues, there will be fewer dentists 


available to meet the needs of an expected es- 
paneling public assistance welfare health pro- 
gram. To compound this difficulty are the 
general lach of funds to support the costs of such 
programs' of dental care, paificidarly for chil- 
dren, and the relatively low level of deafal 
health education of the group. If these condi- 
tions are reversed, it seems reusomible to predict 
that dentists will locate tlieir practices nliere 
the demand for care exists, lie said. 

Tlie changing distribution of population will 
also have an ert'ect on the special prolilenis of 
providing dental care to special disease groups. 
“Certainly,” Frederich concluded, “die e-xpan- 
sion of the concept of the hospital as a coiniini- 
nity health center, where all aspects of liealtli 
care are made available, will liave an eli'ect on 
dental practice.” 

Conclusion 

In 20 short years, Price said, the health of 
three-foiivths of the entire population of die 
United States will depend upon how well we 
manage metropolitan services. What kind of 
air will we be bi'eatliing in 1980? he asked. 
Tlliat kind ot water will we drink? We are 
already finding it hard to produce the 200 
billion gallons of acceptable water which fann-s, 
industries, and cities require daily, he sakl. 
How are xve going to provide 350 billion gallons 
a day by 1975? 

From now on, Gulick said, most Amencuiis 
will be born, grow up, live, work, and die in 
great metropolitan complexes. From now on 
we are an urbanized community. And soine- 
tbing more than the expansion or adumbration 
of present facilities is needed, he obseiued. 
"Improved and expanded water siqiplies and 
sewer lines, wider streets, or better housing are 
excellent ideas, but," Gulick pointed, out, the 
real things we need lu-e brains, charaotei', drive, 
organization, and leadei’ship.” 

Only leadership, Milliken agreed, can reach 
across the lines of iurisdictions and assist 
in bringing about cooperative action. 

To these i-emarks, Price added; ‘-Imagina- 
tion, creativity, minds that can cut through the 
cobwebs of long-established procedure and find 
tlie new method that does the job taster and 
cheaper— tiiese are the keys to imblic lieidtli 
progress.’' 

Vulilic lleiilth 
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Figure 2. 


Estimated numbers of new cases of respiratory illnesses^ and numbers of deaths from 
influenza and pneumonia, in 108 large cities, by week. 
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tional Healtli Siirrej’' and tlie numbere of 
deaths from influenza and pneumonia reported 
in 108 cities are sliown in figure 2. As would 
be e.xpected, morbidity rates from respiratory 
disease began to rise about 3 weeks befoi'e there 
was any apparent vis© in mortality from in- 
fluenza and pneumonia in the large cities. The 
peak in morbidity was also reached about 3 
weeks prior to that for mortality. However, 
the second rise in mortality was not preceded 
hy any rise in incidence of cases of respiratory 
disease. As a matter of fact, no vise in inci- 
dence was apparent until about i weeks after 


the begiuuing of the secondary rise in mortal- 
ity, and that increase in incidence was moderate. 
During the fall of 1957, deaths from influ- 
enza and pneumonia were above expected 
levels in the cities of ail regions, but the excess 
was less pronounced in the West South Cen- 
tral, Mountain, and Pacific groups of cities. 
Such geographic variations have been common 
in previous epidemics. Tlie second rise in mor- 
talitj' during January, February, and March 
1958 was greater in tlie East Xorth Central 
uiid West South Central cities. It was smaller 
in thelVest Xorth Central and South Atlantic, 
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nres for 1934-56. These data show tliat mor- 
tality rose well above expected figures and 
reached a peak early in Jfovember, receding in 
December and early January 1958 to a level 
w'hich remained above normal expectancy in 
December and early January. Another rise in 
mortaliD’ began about the middle of Jajiuaiyj 
it readied a peak about the first of Jfarch. 

Tliere was a remarkable similarity in tlie 
trends of mortality from influenza and pneu- 
monia in the lOS cities of the United States 
and the 160 large towns of England and lYaJes 
as reported in the Week!}' Influenza State- 
ment issued by the British Jlinisti-y of Healtli 
(fig. 1). Iii both countries, there were two 
peaks of mortality, but the early peak in the 
United States was readied •4 iveeks later than 
in Great Britain. If the data are plotted so 


that tlie eiirly peaks in each country :ire super- 
imposed, the similarities are even more strik- 
ing. Each group, for example, reached a peak 
in 6 weeks and declined for a similar period 
of time. Mortality, however, coatimied to rise 
for a longer period during the second rise ia 
the United States. 

A total of 14,470 deaths from bronchitis ivas 
also reported in England and TTales from the 
first of September 1957 to Murcli S, 19oS. 
lYhether these correspond to any of the broa- 
cliopneumonia deaths reported in tlie United 
States or some other entity is not known. 
There were many more such deaths in England 
and lUales during the second rise of mortality 
than from influenza and pneumonia. 

The estimated numbers of new cases of tipjier 
respiratory illness reported by the D. S. Xa- 


Figure 1. Numbers of deaths from influenza and pneumonia reported weekly in 108 large cities 
in the United States and 160 large towns in England and Wales, with the median for the period 
1954 through 1956. 
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Figure 3. Estimated death rates from influenza and pneumonia, by month, 1951, 1953, and 1957. 
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the excess credited to this cause. In recent 
years, only about a quarter of the excess mor- 
tality i-esvdting from influenza epidemics has 
been attributed to influenza and pneumonia. 

In measuring the effects of the 1957-58 epi- 
demic, excess mortality for the country as a 
whole was obtained bj'^ subtracting from the 
number of deaths during the period Septem- 
ber 1957 to ^larch 1958, those reported during 
the comparable period in the previous year. 
The 1950-57 i^eriod was considered normal be- 
cause there was little influenza and the numbers 
of deaths reported were not greatly different 
from the 3-year (1954^5(5) mean and median 
numbers. 

Since increases in mortality during influenza 
epidemics of the past decade or two have not 
been solely caused by influenza and pneumonia, 


data showing excess mortality from pther 
causes are included. The estimated numbers 
for these categories are shown in table 1 by 
months from September 1957 through ilarch 
1958, and, for comparison, the estimated num- 
bers for the previous year are given as well. 
The differences between the dflta for the t^vo 
IJeriods are shown in table 2. In the same 
table, these differences or excesses are also ex- 
pressed as the excess number of deaths per 
100,000 population for each month. They 
should not be confused with mortality rates 
for the various categories. 

The excess mortality for the country as a 
whole as well as numbei-s of influenza and 
pneumonia deaths for the cities occurred in 
two phases or “waves." The first rose and fell 
with the explosive epidemic in September, Oc- 
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and -ivas absent in the Jlouutiun and Pacific 
cities. In two areas, tiie East and West South 
Central, the nnmbei*s of deaths from influenza 
and pneumonia in January and February 1958 
equaled or exceeded those reported in October 
aiTid November 1957. There were equally wide 
variations from city to city within most 'of the 
geographic divisiojis, that is, some cities re- 
ported more than the number of expected 
deaths from influenza and pneumonia in the 
fall, some tUiring the winter, and others had 
significant increases in botli the fall and the 
winter. 

Mortality in the Nation 

When mortality rates from influenza and 
pneumonia in the 1957-58 epidemic are com- 
pared with those, for eevtaiw other remrt epi- 
demics, it is found that the death rates in 
1957-5S Avere not excessively high, as shown in 
figure 3. The peak in the 1953 epidemic was 
reached in February Avhen the mortalitj’ rate 
from influenza and pneumonia was 75.9 per 
100,000 population, and in 1951 the peak was 
reached in lilarcli with a rate of 59.8. The 
peak iu 1957-5S Avas reached in NoA-einber Avhen 
tlie rate Avas 66.6 or about midAvay betAveen 
1951 and 1953. In 1943, tJie ireak month A\'as 


February when the death rate from iiiflueazn 
and pneumonia AA'as 94 per 100,000 population. 
HoAveA'er, the period of increased mortality e.x- 
tended o\'er a longer period of time in 1957- 
58— about 6 months, compared Avith the usual 
3 to 4 montlis. 

Excess Mortality 

The number of deaths above that expected 
during a nonepidemic period, or the excess 
mortalitj’, has been used by Collins to measure 
tlie effects of epidmnics of inffuenza (J, J/). He 
lias used this method since approximately 1030 
to measure the size of epidemics and has shoAvu 
that 21 separate ones have occurred since 1918- 
19, By using data from selected cities, Collius 
shoAved that excess mortality from influenza 
vuAd pwevwwowvx i\\ these, cities amounted to 8971 
per 100,000 population in 1920, 44.4 in 1928-29, 
18.4 in 1936-37, 14.4 in 1943, 3.8 in 1951, and 
6.9 in 1953. He also clemonstrated tliat during 
influenza epidemics there had been an exxess 
in mortality from causes other tiiau influenza 
and pneumonia. This excess Avas mainly from 
cardiovascular diseases. Since 1918 Avlien 
about 95 percent of the excess mortality Avas 
expedited to influenza and pneumonia, there has 
been a gradual decrease in tlie proportion of 


Table h Estimated number of deaths by caus^ for each month from September 1957 through 
March 1958 compered with estimates for thot month in 1956-57 


Mouth and year 


September. 
October — 
NoA-ember. 
December. 
Jannary--. 
February -- 
March 



,411 causes 

Cardio- 

vascular 

diseasc.s 

Influenza and 
pneumonia 

All other 
causes 

fl957 

"11936 

1 23. 370 
118, 280 

64, 680 
62, 060 

3, 430 i 
2, 610 j 

> 55, 2G0 

53, 610 

/1957 

-\1956 

150. 390 
131, 610 

78, 800 
69, 330 

7, 800 I 
3, 430 ( 

03, 7.30 
58. 850 

Jt9o7 

-\1956 

145, 170 
129, 070 

75, 560 
70. 130 

9, 280 1 
3, 990 j 

60. 330 
54, 950 

/1957 

11956 

152, 060 
138, 520 

81. 690 
74, 360 

' 7, 400 1 

4, 7G0 ' 

1 

02, 970 
59, 100 

/195S 

'\l957 

153, 190 
146, 3S0 

' 84. 960 

SI, 240 

7, 6S0 ’ 
5, 4)0 1 

60, 550 
59, 730 

/195S 

-11957 

143, 030 
127, COO 

SO, 750 
69, 340 

7, 850 j 
5, 010 

51, <30 
53. 250 

/195S 

'11957 

144, 800 
142, 510 

78, 450 
77, 920 j 

7, 210 

5, 210 1 

59, 1 10 
59, 3S0 
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Table 4. Excess morfality by age, September 1 957 through March 1 958 


Age (years) 

Soptcinbcr-Deccmbar 

1957 

1 

,7atuiarv-March 

1958 

Total 

excess 

per 

100,000 

popula- 

tion 

i 

1 Excess 
number 

E.xcess 

per 

100,000 

popula- 

tion 

j 

Excess j 
, number ! 

! 

Excess 

per 

100,000 
poptila- 1 
tiou 1 

1 

Under' 1 - 

1, 070 

44. 0 

490 

12. 9 

56. 9 


3, 270 

4. 7 

050 1 

1. 4 

6. 1 

15 24 - - , 

490 

2.2 

150 1 

. 7 

2. 9 

26 34 

1, 410 

5. 9 ! 

—1.30 

-1. 8 

4. 1 

,35-44 - 

1, 410 ; 

0.2 1 

420 

1. S 

'8. 0 

•!5-54. 

3. 240 

16. 4 1 

3, 410 ‘ 

JO 2 

28. 6 

55~01 


50.2 

3, 760 

25. 1 

75. 3 



156. 5 

6, 890 

70. 7 

227 2 

75 and over 

Hill 

•105. 2 

10, 010 

199. 7 

i 

604. 9 


Age Distribution of Deaths 

• The iige distribution of deaths from influenza 
and pneumonia is available for tlie last 5 
months of 1957. These have been compared 
with those for a similar period of 1956 (see 
table 3). These data show that, while all age 
groups experienced some increase in mortality 
rates, the highest rate per 100,000 population 
was imthe very young age group under 1 year, 
and in persons 65 years of age and over. There 
was a greater percentage increase in the rates 
in tl\e age groups from 1 to 64 years, but this 
was not sufficient to change the contour of the 
curve of influenza and pneumonia mortality 
seen in recent epidemics. 

Tile numbers of deaths by age groups in ex- 
cess of those for the previous year are siioivn 
for all causes in table 4. Two jieriods of 
time, corresponding to the two pliases of the 
influenza epidemic, are shown. The excess is 
also expressed as the number of deaths per 
100,000 population above that for the previous 
year. These data .sliow that SO percent of the 
excess deaths from September to Decembei', 
inclusive, occuri'ed among persons above the 
ege of 54 years. From January to March, in- 
clusive, the proportion was So percent for the 
Same age group. The proportions of the ex- ” 
cess which occurred in infants were and 
- liercent, respectively, for the two periods of 
time. The.se data point up the vuluorability 
cf pensous in the older age groups during the 
lecenr infliienzii epidemic. The ssxcess mor- 
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tality in infants was relativel}’’ small and, in 
children and young adults, slight. 

Discussion 

The recent epidemic caused by the Asian 
strum of tyj^e A influenza virus appeal's to 
h.-u'e been similar to tlie 1918-19 epidemic with 
respect to its seasonal occurrence. Both were 
characterized by localized outbreaks prior to 
the explosive type of infection early in the fall. 
Both were milder in the foIIo^Ying winter 
months. 

The recent epidemic diftered from that of 
1918-19 in that mortality this time was lower; 
most of tlie excess deaths were credited to 
cardiovascular disease, and deaths were rela- 
tively more common in older persons, in con- 
trast witli high mortality principally from in- 
fluenza and pneumonia in young adults in 
1018-19. 

The epidemic of “Asian” influenza was simi- 
lar in most respects to others caused by the 
A-prime strains during the past decade in which 
mortality was not excessively high ; most of the 
excess deaths occurred in older persons; and a 
large proportion of excess deatlis was credited 
to cardiovascular diseases. However, the 1957- 
58 epidemic differed in that the main or e.x- 
plosive part occurred early in the full rather 
than in tlie winter, it was preceded by a series 
of localized ontbreaks, and it was followed by a 
secondary rise in mortality with little evidence 
of wide-spread infection. 

The ^ ery large excess in numbers of deatli.s 
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Table 2. Excess number of dealhs by couse from September 1957 through Morch 1958 as comparec 

with comparable periods in 1956-57 


Moni h 

All causes 

Cardiovascular 

diseases 

liifiuiJDza aiid 
jii\cv\monia 

1 All other causes 

Kutt\her 

Rate 5 

Number 

ll.ate ‘ 

Number 

Rate * 

Number 

Rate ^ 

September 

Oetuher 

November 

December 

January 

February 

starch 

5, 090 

15, 780 

16, 100 
13, 540 

6, 810 
15, 430 

2, 290 

2,9 

10,9 

9. 3 

7. S 
3. 9 

a 9 

1. 3 

2,620 
9, 470 
5,430 
7, .330 
3, 720 
U,410 
530 

1. 5 
5. 5 

3. 2 

4. ' 2 

?■ 

6.6 

. 3 

S20 
4, 430 
5, 290 
2,640 
3,270 
3,840 
3,001} 

0. 5 
2.0 
3.0 

1. 5 
1.3 
1.6 

1. 2 

1, 650 
4, 880 
5,330 
3, 570 
820 

1, ISO 
-240 

: 

1,0 
2,8 
3. 1 
2 1 
, 5 
. 1 

1 


‘ Excess number per 100,000 population. 


tobev, and Ifovember 1057, tuid the second oc- 
curred in Janiniiy, Febnnivy, and Marcb 1958 
during a period of localised outbreaks, mainly 
in schools and instifcutioiial populations. 

Tiie greatest excess mortality from all causes 
occurred in October 1957, when incidence of 
respiratory illness was at its Jieight. Tiiis was 
duo mainly to the fact that deaths from car- 
diovascular diseases rvere e.xcessively Ixigh. On 
the other hand, the greatest excess in influenza 
and pneumonia deaths occurred in HCovembei', 
coinciding with the peak in luuubers of deaths 
from this cause reported by tlie 108 large cities. 
During tlxis same period, excess deaths from 
causes other than cardiovascular diseases and 
influenza and pneumonia were ixigiiest. 

Jfortality during the second phase, durijig 
January, February, and Slarch 1958, rose to 
a high level pi-ineipally in the category of car- 
diovascular clisea.ses. In February, the excess 


number for this disease category was per- 
cent above tlie excess for the preceding Octo- 
ber, xrliile excess deaths from influenza were 
well below tliose reported in iFoveinbei-. 
Deaths fronr all other causes were also weil 
below tlie level reached in November. 

While excess mortality frum all causes dur- 
ing the last 4 months of 1957 amounted to 
53,510 deaths, tlie effect on the geneiul death 
rate of the United States was not striking. 
The provisional crude rate for 1057 was 
based on the 10 percent sample of deaths as 
compared witlx 9,4 in 1950, or an increase of 2.1 
pei'cent. If the excess number of deatlis dur- 
ing the last 4 xxwnths of the year were sub- 
tracted from the estimated total for 1957, tlie 
rate would have beexi about 9.S per 1,000 which 
■irouki have been lower than that for the pre- 
vious year. 


fable 3. Estimated death rotes for influenza and pneumonia, by aga group, for the period August 

through December in 1957 and in 1956 



A)! ages 

Under 1 
year 

1-24 

years 

! 

25-44 
j year^ 

i' 

45-64 

years 

05 

j over 

}9o7 

ugust 

ptember - — - -- - -- 

itobev — - - - 

jvember -- " 

'cember — " 

21. 6 
24 6 
53 .3 ! 

: 66. 6 i 

; .50. 2 

161.5 
179. 5 
274. 1 j 
321 0 

1 377 6 , 

3. 3 
5, 9 

1 16 S 

i 13. r 

: 12 . 3 

1 3 

4 2 
19 4 1 
18. 2 j 
11. 6 

15 0 
17 2 
iO 7 

[ 63 :{ 1 
43 3 j 

140 5 
155. 1 
294 1 
' (Of 6 

290. 0 

1056 



ytember 

ober — 

vember - 

lember-- - 

19. S 

19. 2 
23. 8 

20. 2 
3 : 1 . .8 

97.0 
130 3 
217. 3 
250. 0 
310. 1 

0 

3 . 6 

5 . 1 

4. 4 

5. 2 

2. 5 

3. I 1 
3 0 j 
0.8 
5.1 1 

16 0 1 
15 1 I 
i! 9 J 
10. 1 
22l| 

! 11. S 
!26. 3 
153. 5 
isa. 7 
190. J 
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Despite both administrative and technical difficulties, public health 
officials have many resources to draw upon as they move to limit 
damage to the Nation’s health by nuclear radiations. 


Administrative Aspects of Nuclear Energy 

E, C. ANDERSON, M.S. 


T he public .health administrator 

looking at nuclear energy finds himself 
confronted with some unique problems. Some 
of these stem from the nature of radiation and 
its biological effects, and some from existing 
professional, administrative, and legal rela- 
tionships, over which he has little control. 

One unique aspect of radiation protection is 
that it presents an opportunity, if not a neces- 
sity, to develop special practical preventive 
measures beforehand, in anticipation of con- 
tamination, to prevent serious exposures of 
large populations. In the past, pvrblic health 
has been permitted to indulge in occasional 
lapses. The results of its failures have often in- 
spired greater and stronger preventive 
measures. lYith respect to radiation, how- 
ever, the penalty may be irrevocable and pos- 
sibly final. 

Nature of Radiation Hazards 

There are both an abundance of data and a 
complete lack of assurance as to the nature and 
sources of the health hazards of radiation asso- 
ciated with nuclear energy, with the operation 
aivd products of nuclear reactore. While the 
precise biological effects of radiation are as yet 
uncertain, the current scientific consensus is 
that any dose of radiation is harmful to some 


f/r. Anderson is chief of the Special Projects Branch, 
Division of Radiological Health, Public Health 
Service. 
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degree. Tlierefore, any unnecessary exposure 
should be avoided. In other rvords, doses 
should be kejjt at a minimum, consistent with 
the benefit that will be gained from radiation. 

A second general premise is that damage is 
irreversible and cumulative. Hence, all sources 
of exposure of individuals or populations must 
be considered, irrespective of their nature. Ee- 
lated to this aspect is the difference between 
two types of exposure: external, which results 
primarily from gamma and X-rays, and inter- 
nal, from ingested or inhaled radioactive ma- 
terials. 

Also to be considered are two general types 
of effects : tlie short-term, acute effect that one 
normally associates with high dose rates result- 
ing from an accident or a weapon; and the 
long-term, cumnlatiA^e effect of low-level doses, 
usually associated with normal, civilian uses of 
nuclear energy but including even those sliglit 
but chronic doses associated with the wide- 
spread fallout from weapons testing. 

Sources of Radiation 

For complete pei-spective on nuclear energ)', 
the administrator first needs to look at all the 
sources of radiation. 

Everyone is and always has been exposed to 
natural background radiation. This radiation 
varies with geographic location, elevation, and 
other factors and includes both internal (nat- 
ural radium, radioactive potassium, breatlied 
radon and tlioron, for e.xample) and e.xternal 
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from all causes, ami, especially from cardio- 
vascular diseases, iu Jauuary, Febrnaiy, and 
Marcli 1958 is difficult to explain. There was 
no evidence of widespread occurrence of influ- 
enza at that time, and excess mortalit}' from 
influenza and pneumonia was small compared 
with that of the previous October and Novem- 
ber. The actual number of deaths from influ- 
enza and pneumonia was 2,000 less in February 
1958, the peak month, than it was in November 
1957 and the number which would be expected 
to occur was about 1,000 more in February than 
in November. Consequently, the excess was 
relatively small for this category. Persons in 
the older age groups, among whom most of 
the deaths occurred, may have had during this 
period respiratory infections that were difficult 
to recognize, possibl}- the reason wh}' the ma- 
jority of the deaths were credited to cardio- 
vascular diseases. The suggestion also has been 
made that many of those who died in January 
and February had been weakened by attacks 
of influenza in the full of 1957. Since a number 
of deaths during the epidemic in the fall were 
caused by staphylococcal pneumonia, the pos- 
sibilitj' that the increase in deaths in January, 
February, and lifarch was due to this infection 
has also been proposed. lufoianatioii from cer- 
tain hospital centei-s and jnortality data do not 
support this liypotbesis. The i-eason for the 
inci’ease in mortality during the last part of 
the winter remains unexplained. 

The data presented in this report indicate 


very clearly that the total impact of tlie 1957- 
58 influenza epidemic on mortality cannot be 
approximated if only deaths credited to inllu- 
enza and pneumonia are taken into considera- 
tion. The data show that the increase in tlie 
number of deaths credited to cardiovascular 
diseases accounts for approximately oiie-lialf of 
the total excess mortality. This is Jiot sur- 
prising, since most of the deaths occurred in 
older persons, many of whom would be ex- 
pected to have some evidence of cardiovascular 
pathology. 
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CDC Courses in Insect and Rodent Control 


Refreslier training in insect and rodent con- 
trol will be offered at the Communicable Dis- 
ease Center, Atlanta, Ga., during September 
15, 1958, through June 1959, according to 
the following schedule : 

Insect control. September 15-26. 

Rodent control. September 29-October 10. 

Mosquito control. November 2-7. 

Biology and identification of arthropods of public 
health importance. January 12-23. 

Epidemiology and control of vector-borne diseases. 

February 16-20. ^ 

Insect and rodent control- Jane f"E- 


There are no tuition or laboratory fees for 
the courses. Students will be accepted from 
State and local health departments, the Armed 
Forces, and other organizations concerned 
with insect or rodent control- Qualified stu- 
dents from other countries will be accepted 
and given opportunity to study vectors of im- 
portant diseases. 

Application forms may be obtained from 
the Chief, Training Branch, Communicable 
Disease Center, Public Health Service, 50 Sev- 
enth Street, NE., Atlanta 23, Ga. 


Public IlcitUh Hepoct» 


restrictions on many activities and much of the 
information related to radiation. Whatever 
tile rea.sons, AEG is issuing licenses to and es- 
tablishing liealth and safety criteria for private 
industries and users falling within the scope of 
the Atomic Energy Act of 1954. 

This situation gives rise to a number of ques- 
tions. In this country, the States have as one 
of their constitutional powers the protection of 
the public health. The question has been raised 
as to whether the licensing activity of AEG has 
preempted from the States the right to exercise 
control over AEG licensees. This specific ques- 
tion may be answered by a court decision or by 
legislation. The Atomic Energy Gommission 
is currently proposing an amendment to the 
Atomic Energy Act which would, with certain 
reservations, recognize the States' right to exer- 
cise their police powers over nuclear energy. In 
any event, at this moment the respective author- 
ity of the States and the Federal Government 
in the atomic energy field is not clearly defined. 

At present, both Federal and State govern- 
ments have an opportunity to reduce the poten- 
tial hazard. From a health standpoint, it makes 
no dili'erence whether ionizing radiation comes 
from an X-ray machine or radium under State 
jurisdiction or radioactive substances under the 
control of AEG or foreign governments. The 
public health agency must consider all of these 
sources of radiation exposure in administering 
a radiation control program, even though it 
cannot assert complete control over manmade 
sources of radiation. If a State has already 
proceeded to regulate sources of radiation 
withm its jurisdiction, it is in a far better posi- 
tion to challenge other radiation sources, 
ileanwhile, the public must look to higher au- 
thorities also, and not only to xIEC. The AEG 
cannot legally exercise control over sources 
other than special nuclear materials, byproduct 
materials, and utilization and production fa- 
cilities. Others have responsibility related to 
transportation of radioactive materials, weap- 
> ons tests, and naturally occurring and ma- 
chine-made radiation and radionuclides. 

Resources Available 

1 he jniblic health administrator will iind that 
there are a number of resources available to 


guide and assist in developing and carrying 
out a radiation protection program. 

While the basic rule in radiation protection 
is that all Unnecessary exposure to radiation 
should be avoided and that each exposure must 
be justified on the basis of benefit gained, one 
must also have a guide as to levels of dose and 
concentrations of radioactivity which call for 
special consideration in the light of assumed 
benefits. The'parexit group for developing rec- 
ommendations on maximum peianissible doses 
and concentrations of radioactivity in the en- 
vironment is the International Gommission on 
Eadiological Protection. This body, composed 
of professional and scientific members from 
many countries, establishes basic standards and 
criteria which are the foundation of recom- 
mended standards, laws, and regulations. 

In the United States, basic radiation protec- 
tion standards are drawn up by the Xational 
Gommittee on Eadiation Protection and Meas- 
urement, composed of representatwes from a 
broad range of professional and scientific or- 
ganizations. The committee ojxerates through 
11 subcommittees whose recommendations are 
published by the National Bureau of Standards. 
The publications of broadest interest to the pub- 
lic health agency are Handbook 52, Maximum 
Permissible Amounts of Eadioisotopes in the 
Human Body and IMaximuni Permissible Gon- 
centrations in Air and Water, and Handbook 59, 
Permissible Dose From External Sources of 
Ionizing Eadiation. Others of the handbooks 
deal with more specific subjects. 

The American Standards Association lias 
created a Nuclear Standards Board, and has 
established under this board sevexi projects 
dealing with various phases of nuclear energy. 
Of particular interest to the health professions 
are projects Nl, Glossary of Terms in Nuclear 
Science and Technology; N2, General and Ad- 
ministrative Standards for Nuclear Eiierey; 
N3, Nuclear Instruments; N(i, Eeactor Hazards ; 
and N7, Eadiation Protection. To date, the 
Nuclear Standards Board has approved, as an 
Amei’ican standard, the Glossuiy of Terms in 
Nuclear Science and Technologj% piiblislied in 
1957 by file American Society of Medianical 
Engineers. No other standards have been pub- 
lished as yet under tliis board but committees are- 
active ill their development. 


Vol. 73, iSo. 9,. Scptcnilicr 1958 


813 



exposures. While not practically controllable, 
it coutr.ibutes substantially to an individnars 
total lifetime exposure. It has been used as a 
baseline from wliich to compute maximum per- 
missible doses. 

Medical and dental uses of X-ray; medical, 
industrial, and research uses of radium and 
radionuclides; and industrial uses of X-ray are 
well-known controllable sources of radiation 
cx)josure. 

The major prospective source of radioactive 
material and potential radiation dose, however, 
is the nuclear reactor. Reactor’s are becominjr 
increasingly common as research tools in med- 
ical, educational, and industrial institutions 
and establishments. Power reactor’s for vessel 
propidsion have been installed by the Xar-y and 
are being applied to inerclrant vessels. The 
commercial power reactor at Shippiugport, Pa., 
is rrow in operation, and many more power re- 
actors are mrder developnrent. We may expect 
a wide variety of operating reactors in and 
near populated center’s withirr the next decade. 

All reactors produce certain radioactive 
wastes. Such liquid, gaseous, and solid radio- 
active materials are usually treated or segre- 
gated at the reactor site or diluted in discharge. 
Extreirrel3" radioactive spent fuel must be iso- 
lated or reirroved from the I’eactor site for treat- 
ment at central chemical processing plants, as 
there is no rvaj' to reduce the I’adioactivity or 
shorteir its duration. The major source of ra- 
dioactivity is the fuel, which builds up radio- 
nuclides as a result of nuclear fission until fis- 
sion is no longer pi’actical and the fuel is 
“spent." To segregate fission products and re- 
cover fissionable fuels, spent fuel elements are 
processed at special plants owned by the 
Atomic Energ}^ Commission and located on 
Federal reservations. AEC has requested iiro- 
posals from private industry for the construc- 
tion and operation of additional jdants for 
chemical processing of spent fuel. Fnder in- 
vestigation also is the possibility of continuous 
treatment of liquid fuels at the reactor site. 

Wherever treatment is carried on, it is neces- 
sary to deal with treatment and disposition of 
Imv-level wastes; transportation of either 
hi„hlv radioactive sjjont fuel or fission prod- 
ucts segregated from the fuel; and ultimate 
disposiSon of millions of curies of fission prod- 


ucts, now mostly stored in tanks mulergrouad. 

• To recapitulate, reuctoi’s present a special 
challenge to air pollution control, industriai 
hygiene, water pollution control, solid waste 
management, transportation of extremely haz- 
ardous materials, and, above all, Jiigh-Ievel 
waste disposition. 

In addition to the hazards related to normal 
reactor operation, aii accident, or accidental 
discharge of radioactivity, could produce im- 
mediate, acute eontainiuatiou of areas outside 
the reactor site. The accident hazard cannot 
be full}' evaluated, for lack of exjierience. It 
is real eiiougli, however, to be causing concern 
to iudustr^q insurance companies, and Con- 
gress. The consensus seems to be that there is 
no danger that a reactor will produce a luicieur 
ex2>losion, but that a chemical or steam explo- 
sion in a reactor t^lant could seriouslj’ contami- 
nate several square miles. 

The final significant health hazard associated 
with nuclear enex’gy is that resulting from inil- 
itai’v testing of miclear devices and weapons. 
Tests b)^ the United States, tbe U.S.S.R., aiKl 
the British Commonwealtli all have added 
measurably to background radiation. Except 
in the area surrounding the Xevada Test Site, 
tests have not added detectably to the gamma 
background iis measured on a G-SI surve.v me- 
ter. Thej' have, however, added -to the air- 
borne radioactivit}’ and to radioactive fallout, 
rainont, and washout. Health authorities are 
therefore less concerned witli fallout as a source 
of background radiation than with the possible 
assimilation and concentration of long-lived 
radionuclides in all living organisms, with the 
]>rosj 3 ect of injurj’ from their chronic presence 
in human tissue. The full significance of this 
fallout is not j’et known. 


Adminisfration and Standards 

T'nlike other liealtli hazards, many sources of 
radiation [jroduced by miclear energy are 
bej'ond the direct jurisdiction of the local or 
State froverument. Uie Federal Government is 
exorcising an imusual infiiieiice on both the de- 
velopmeiU and control of nuclear energy. TJiere 
of course, many reasons for this, such as 
the 2>articipatiou of the AEC in veapons ile- 
veloiuneiit, national security impJic’ation.s, and 
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ment of prognuiis to iiccelenile the use of radio- 
luicluk's aud applied radiation in industi-y, 
agriculture, aud medicine, aud to encourage 
industrial production and distribution of radio- 
nuclides and other radiation sources. In addi- 
tion, it administers AEC’s program for grant- 
ing access to restricted data pertaining to 
civilian uses of nuclear energj\ 

The Division of Inspection is responsible for 
inspecting license holders to determine com- 
pliance with the terms of their licenses. a 
general rule inspectors from the division Avill 
work with State agencies or keep them advised 
of their activities. 

The basic function of the Public Health Serv- 
ice is to strengthen the capacity of the States to 
use their powers for the protection and promo- 
tion of the public health through radiation pro- 
tection. The Service also performs activities 
beyond the powers, competence, or financial 
ability of the individual States. Thus the func- 
tions of the Service may be divided into the 
following major components : 

• Assistance to States : training, consultation, 
and technical assistance. 

• Dealing with interstate problems : pollution 
of air or interstate streams. 

• Collaboration with other Federal agencies 
or scientific groups on problems vdiich have a 
health coiniDonent and need to be dealt with at 
the national level: exposure tolerances, safe 
transport, uniform reporting, model legislation, 
and codes, for example. 

• Research, development, and research train- 
ing: in PHS installations and by extramural 
grants and stipends. 

• Public information. 

• Radiological intelligence: nationwide col- 
lection, analysis, and dissemination of data use- 
ful in conducting radiological health programs. 

1 he Department of Agriculture has a general 
interest in radiological health to the extent that 
individuals who produce, handle, process, and 
market farm products, and the animals and 
plants upon which this country depends for 
food, fiber, and other agricultural materials, are 
allected adversely by radioactive mateilals. 
Advoi-se etl'ects include not only the impairment 
of health and comfort but the retardation of 
normal growth and development and accumula- 


tion of radionuclides in animals or plant prod- 
ucts destined for the food market. . 

In the Depaifment of Commerce, the Na- 
tional Bureau of Standards is concerned with 
the measurement of radiation dosages, and 
physical methods of assessment and control 
through proper design. The Bureau also spon- 
sors the Rhitional Committee on Radiation Pro- 
tection and ^Measurement, which is the major 
authority" in the establishment of radiation pro- 
tection standards in the United States. 

The Weather Bureau constitutes an impor- 
tant resource in providing an understanding of 
the dy'uamics of natural and manmade radio- 
activity" in the atmosphere. Its forecasting 
services predict local meteorologic conditions 
which guide design and operations in minimiz- 
ing radiation exposure. 

The Department of Defense's interests are 
related to the development, transportation, and 
detonation of nuclear weapons in peace and 
war ; the effects of nuclear war ; and the military" 
applications of nuclear energy for propulsion, 
food preservation, and packaged power. Op- 
erators of military" sources of nuclear energy 
tend to be of ages at which genetic injury has 
implications more grave than it does for the 
avei’age industrial or medical users of radiation. 

The National Science Foundation has a direct 
interest in radiation stemming from its statu- 
tory responsibilities. JMany" problems of basic 
physics, biophysics, genetics, and biology must 
be solved before a truly" scientific approach can 
be made to the development of health standards 
suitable for an economy utilizing nuclear energy 
extensively. Certain grants and fellowships 
awarded by the National Science Foundation 
encourage fundamental research in the field of 
radiological health. 

The Food and Drug Administration is in- 
terested in the potential contamination of food- 
stuffs and the assimilation of radioisotopes of 
elements naturally absorbed by crops grown for 
food. It is also interested in the effects of radi- 
ation used to process foods. 

The Children's Bureau of tlie Social Security 
Admin isti'ation has an interest in radiation as 
it affects the health of children. 

The Office of Education's interest lies in the ' 
need for training of personnel in nuclear energy’ 
and in radiological health. 
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The American Public Health Association has 
ai^pointed a committee to n'ork on radiation 
Mdth tlie Association of State and Territorial 
Health Oihcers and the Conference of State 
Sanitai-y Engineers. This committee has pre- 
pared a policy statement, model legislation, and 
an orientation pamphlet, and is developing an 
admmistrative guide. 

The Council of State Governments has also 
developed and recommended State legislation 
dealing with nuclear energ}’. This suggested 
legislation encompasses all aspects of the nu- 
clear energy industry rather tlian health pro- 
tection alone. 

As mentioned before, the Atomic Energy 
Commission has established health and safety 
criteria applicable to licensees imdei* the Atonjic 
Energ}' Act of IQSf. These have been pub- 
lished as Standards for Protection Against 
Eadiation (10 CFR 20). While these apply 
only to establishments under the control 
of the AEC, they represent tlie only specific 
control in States that have adopted no laws or 
regulations to control radiation luizards. The 
regulations are based on but are not identical 
with recommendations of the National Commit- 
tee on Eadiation Protection and Measurement 
Some States use these regulations as advisory 
guides in the absence of specific State regula- 
tions, while others use them as models in de- 
veloping State regulations. The AEC regula- 
tions do not cover all sources of radiation, 
however, and are not entirely applicable to State 
control. 


fxom air samples, are operated by State aiu! 
local health department personnel. 'Samples 
are sent to a PHS laboratory hi Washington, 
D. C ., for final counting. Results of the surveil- 
lance estimates are immediately niade available 
to tlie State health officers concerned, and 
weekly reports of the laboratory are sent to all 
State health officers. 

A iledical Liasion Officer Network, composed 
of medical personnel from tlie Public Health 
Service and State and local health depaitinenfs, 
also under agreement with AEC, is available 
to investigate reports of injuiy allegedly due 
to fallout. 

With respect to civilian applications of 
nuclear energy, the AEC plays the Federal 
Government's major role in radiation protec- 
tion. The operating arms of AEC dealing witli 
civilian uses of nuclear energy are the Division 
of Licensing and Regulation, the Office of In- 
dustrial Development, and the Division of In- 
spection. 

The Division of Licensing aiul Regulation 
handles all regulatory matters, other tlnni iu- 
spectioji activities. Among these are tlie prep- 
aration, issuance, and achninistration of regu- 
lations, issuance of licenses, developuieut of 
stundiirds, guides, and codes for the safe design, 
coJitainment, and operation of reactors, and 
evaluation of the safety aspects of all proposed 
reactors. Included is responsibilitt’ for de- 
veloping regulations and licensing procedures 
for the safe handling and use of radionuclides, 
source material, and special nuclear material. 


Role of the Federal Agencies 


The Federal Government exercises a greater 
influence and plays a more direct role in radia- 
tion protection than in any other public health 


program. 

The greatest part of tlie Federal resources 
is being devoted to military applications. In 
order to monitor the products of weapons tests, 
the Public Health Service, under agreement 
witli the Atomic Energy Commission, operates 
a radiation surveillance network composed of 
13 stations equipped to collect air and rain 
samples and take daily gamma readings. These 
stations, which also estimate the amount of 
radioactivity m particulate matter collected 


• The division is also responsible for assess- 
ing the requirements of the private nuclear 
energy industry for nuclear materials such as 
uranium, thorium, and plutonium, and for ad- 
ministering the allocation and distribution of 
these nuclear materials to licensees. 

The Office of Industrial Development, in con- 
sultation with other offices and divisions, 
develops AEC policy and procedures for en- 
couraging the growth and development of 
peaceful uses of atomic energy. It advises pri- 
vate groups on opportunities open to them. It 
seeks'to identify indusfi-ial activities, including 
those now performed by ALC, which lend theiii- 
selves to private iiiKiertakiiigs, and a.^si»t.s in 
encouraging industry to enter these Helds. 

A major function of the office is the develop- 
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Detailed regulations can best be considered 
after the needs of the State have been defined. 
Xational Bureau of Standards Handbook Gl, 
Eegulation of Eadiution Exposure by Legis- 
lative Means, forms as good a basis as is cur- 
rently available for the development of such 
regulations. However, this handbook was not 
designed to be adopted in toto or verbatim, but 
to be used as a guide. -At the same time, all 
regulations must be based on the same stand- 
ards, the recommendations of t!ie Xational 
Committee on Eadiation Protection *and Meas- 
urement, which is uniquely qualified to ap- 
praise radiation hazards. An impossible situa- 
tion would deA^elop if individual States and 
AEG adopted confiicting standards. 

The specific organization within a State 
agency for radiological health will vary, de- 
pending on a number of factors. If a significant 
problem exists in a State, it appears advan- 
tageous to designate a person or a specific ad- 


ministrative unit as the central point for 
radiological health. This person or unit may 
then bo the principal point of contact with 
other interested agencies and can furnish tech- 
nical assistance to other programs. 

In some States, it is perfectly possible that a 
satisfactory prograin can be established b}^ 
adding to each program, such as water i3ollu- 
tion control, air pollution control, and milk and 
food sanitation, the necessary radiation pro- 
tection responsibilities. This method would be 
particularly likely if the only radiation pro- 
tection required were, for example, related to 
occupational exposure. 

A program of radiation protection is com- 
plex both technically and adrainistrativel 3 n 
However, with their wealth of experience in 
public health and with the resources available 
to assist them, health officials are in a isosition 
to move forward in this field as thej'^ have in 
others. 


Institute of Veterinary Public Health Practice 

The first institute of veterinary public health practice, to be held 
October 6-9, 1958, at the School of Public Health, University of 
Michigan, will stress the use of veterinary resources in disciplines of 
human health. 

Speakers include Margaret G- Arnstein, Dr. Gaylord Anderson, 
Dr. James H. Steele, Dr. H. J. Stafseth, Dr. IV. lY. Annistead, Dr. 
T. J. Francis, Jr., Dr. Mark W. Allam, Dr. Albert E. Heustis, Dr. E. 
H. Cushing, and Dr. E. E. Kebrassier, among a number of others. 

Topics scheduled for discussion ai-e the pos.sible contributions of 
veterinarians and veterinary research to such fields as nursing, geriat- 
rics, mental illness, human cancer, heart disease, industrial hygiene, 
and radiation hazards. 

In separate working sessions under the leadei-ship of five section 
committees, participants will discuss the most elective wa 3 's of using 
public health veterinaria)is, private practitioners, regnlatoiy officials, 
and industrial veterinarians in official and voliintaiy health programs. 
The conclusions will be presented in general session. 

For more information write to H. E. Miller, Director, Continued 
Education, School of Public Health, Universit 3 ' of Michigan, 109 
Soutli Observatoiy Street, ..Vnn >\.rbor, Micb. 
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Courses sponsored by the health agencies of five Michigan counties 
gave nursing home personnel new understanding and a new outlook 
on their jobs. 


Saginaw’s Training Courses 
for Nursing Home Staffs 

RALPH E. LEWIS, M.P.H. 


F ORESIGHTED nursing home operators, 
realizing that even years of practical expe- 
rience may not be aclecpiate in coping with the 
various behavior problems of aged patients, are 
seeking training for themselves and their em- 
ployees. 

As they see the elderly patients in their homes 
become more withdrawn, less self-sufficient, and 
less cooperative, the operators recognize that 
these people need skilled assistance. And oper- 
ators are acknowledging that nursing home 
personnel need training and sjiecialized study to 
compete successfully in a rapidly expanding 
field of enterprise. 

This was the case in Saginaw County, Mich. 
In the fall of 1956 the need for some such train- 
ing was discussed at a meeting of the Saginaw 
Valley Community Health Services, Inc., a cor- 
poration organized in 1952 by the public health 
agencies of Saginaw, Bay, Midland, Isabella, 
and Tuscola Counties to provide public healtli 
services on a regional basis. Community Health 
Services then offered a jilan for a training 
course to the Saginaw Association of Approved 
Xursing Homes. Later several members of the 
association discussed the need for training with 
officials of the Saginaw County Health Depart- 
ment. 


•l/r. Lewis, program coordinator far the courses he 
describes, is health educator of the Saginaiv County 
Health Department, Saginaw, Mich. 
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Because an area wider than Saginaiv County 
was concerned, the matter was submitted to the 
board of directors of the Saginaw Valley Com- 
munity Health Services. After some discus- 
sion the board authorized a committee of the 
health officers of the member counties to explore 
the possibilities of training nursing home 
personnel. 

The health officers invited representatives 
from the area’s nursing homes, local and State 
health departments, Saginaw County Hospital, 
and the University of Michigan’s Division of 
Gerontolog}^ and School of Public Health to 
form an advisory committee to determine the 
feasibility of developing some type of trainhig 
for the staff's of nursing homes in their five- 
county area. Advisoiy committee members 
witli interests and associations in nursing hoine 
administration in Michigan and the Saginaw 
Valley were appointed. 

The committee had man}" questions. Was a 
training program really needed! "Who would 
be eligible to attend this training ? What sub- 
ject matter should be covered? Who would the 
instructors be ? How lengthy a course was nec- 
essary? Would a single course or successive 
courses be advisable ? 

The advisory committee met with the area’s 
nursing home administrators at a regional 
meeting, visited some of the homes, and talked 
with employees, patients, and administrators to 
find answers to these questions. 
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iint liospital superintendent.. She considered 
the cnudittcutions of u good adinihistnitor and 
an eliicient employee a)id the inipoi'tance of their 
attitudes toward patients. 

;h ‘“Bed Care of the Long-Term Patient,” 
was discussed bj" a registered mu'se wlio is an 
instructor of nurses. She demonstrated bed- 
care methods and displayed materials to make 
the patient's life more comfortable and enjoy- 
able and the employee's job easier and moi-e 
efficient. 

4. A lecture on the “illedical Jfeeds of the 
Aged and Clironieally 111,” presented by a phy- 
sician, emphasized the physical, mental, and 
emotional changes that take place as a person 
grows older. Pie described some of the p]i 3 ’sical 
and mental needs of the aged and chronically 
ill, and told how a nursing home statf can assist 
tlie physician in taking care of individual 
patients. 

5. A session devoted to “liehabilitation," de- 
signed to introduce the two succeeding sessions 
on physical therapy and occupational therapy, 
was also conducted by a physician. Pie reviewed 
the newer philosophies of rehabilitation, its aim 
and -function in working with the aged, long- 
term patient. He also showed the film “Still 
Going Places,’’ which dramatically illustrates 
practical ways to help chronically ill or acutely 
disabled patients of advanced years to live use- 
ful, self-sufficient lives. 

6. ‘“Physical Therapy,'’ conducted by a reg- 
istered physical therapist, included a brief his- 
torical revicAv and demonstrations of various 
methods and techniques of physical therai^y 
which can be effectively used with specific types 
of patients. 

7. During the “Occupational Therapy and 
Plobbycraft” session, motivation and techniques 
in introducing occupational therapy were dis- 
cussed, new ideas in the field were explained, 
and sources of supplies were listed by the two 
speakers, a registei-ed occupational therapist 
and a hobbycraft instructor, 

8. A nutritionist and a dietitian concentrated 
their efforts on “‘Xntrition and Menu Plan- 
ning.” They em2)hasized the 3m2ioi‘tance of 
good nutrition for the aged and chronically ill, 
-S2jecial diets, meal 2 ihinning, economical food 
tiurchasing, and eilicient methods in the 
kitchen. 


0. A sanitarj" engineer discussed “Sanita- 
tion" with em 2 )hasi.s on food hatidling, dish- 
w’asliing, construction and design of mu“sing 
homes, and safe and sanitary practices for em- 
2 iIoyees and [liitients. Pie also reviewed the 
sanitation regulations go vertiing niusing homes 
and homes for the aged. 

10. A psychiatric social worker dealt with 
“Mental Healtlr and Psj'chological Xeeds and 
jMotivations of the -Aged.” She described the 
importance of satisfactory relationships be- 
tween the 2 iatient and the employee, and the 
em 2 }lo 3 'ee’s need for healthy attitudes and feel- 
ings toward the patients in his care. 

11. “Eecreational and Social Opportunities” 
for 2)at3ents was presented by a Salvation Army 
major. He reviewed what homes in other 
countries are dping and what is being done in 
this country, and discussed 2 ii’actical recrea- 
tional and social activities ap 2 dicable to 
tients in mu“sing homes. 

12. The fiiial class session, conducted two 
State drug inspectors, dealt with “Dis25ensing 
of Drugs and Narcotics” by the nursing home 
owner to his patients, and his legal res25onsi- 
bilities. 

Evaluations 

At the opening class 30 peo 2 ile from lo homes 
registered. Additional registrations through- 
out the conj’se brought the final total to 44 stu- 
dents from “21 institutions. Three counties out- 
side the immediate five-county area were rep- 
resented. Four of tlie students traveled more 
than “200 miles for each class session. Among 
the students were 21 administrators and 23 em- 
ployees, including 2 private duty nurses. They 
represented a total of 16 nursing homes and 5 
homes for the aged. 

The 2! administrators averaged 10.7 grades 
of school coin 2 }leted, the 23 employees sliglitly 
less, with 9.65 grades com 2 rleted. Tlie admin- 
istrators averaged 9.25 yeai“.s of experience in 
nursing home work and the employees, 5.9 
3 ’eais. 

Among the 44 jiersous enrolled were 1 regis- 
tered nurse and 2 registered iiractieid mn-ses; 
4 others listed their titles as 2 n“ucticul nurse. 

No record was ke 2 Jt of who 2 aud the i-egi.stra- 
tion fees, hut wo learned that in two instances 
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On June 1, 1057, the advisorj committee I'e- 
ported to the board of directors'of the Saginaw 
Valley Community Health Services that nurs- 
ing home personnel wanted and needed educa- 
tional training, and that a course -was feasible, 
pz*«ctical, and desirable. 

Saginaw Valley Community Health Services, 
Saginaw County Hospital, and the Division of 
Gerontology, University of Micliigan, agreed to 
establish and jointly sponsor an experimental 
training program for nursing home administra- 
tors and employees. 

After outlining the administrative details, the 
committee presented the program to the Sag- 
inaw Association of xVpproved Hiirsing Homes. 
The association formally approved the covirse 
and urged its members to take advantage of it. 

Planning fhe Course 

T-lie first course was scheduled to begin June 
12, 19.57, with 12 weekly sessions lield from 7-9 
p.m. in the auditorium of Saginaw County Hos- 
pital. The trainees’ needs and their reactions 
to these sessions would deternviue whether the 
original course would he repeated or a moi‘e 
advanced course oll'ered. 

Initially, the advisory committee recom- 
mended that the course be open to all persons 
actively employed in nursing homes, homes for 
the aged, and county infirmary liospitals in the 
five counties. The area has 42 of these institu- 
tions with a combined capacity of more than 
800 beds. Enrollment was encouraged i-ather 
than restricted at fivst; if necessary the class 
would be divided into .smaller groups. 

jSTotices announcing the training course were 
sent to the 32 nursing homes, 7 homes for the 
aged, and 3 county in/irnniry hospitals in the 
5-coiinty area. IThile no enrollments were solic- 
ited from institations outside the 5 counties, 
staff members from otlier counties who wanted 
to take the course were accepted. 

A nominal registration fee of $10 pei- pei-son 
was dmrged to defray the instructors' honoj-ar- 
iums and other operating expenses. We also 
felt that the student who pays for a class is 
more likely to attend in order to get his money’s 
wortln We planned to issue attendance certifi- 
cates to those who attended 10 of the 12 sessions. 

Instructors Vi'ere drawn from qualified sources 


nearby to keep the program identified locaJlj 
Many were in professions dealing with patients 
similar to those in nursing hoJnes. Some eamt 
from the Saginaw County Hospital, the Veter- 
ans Administration Hospital, and the local Sal- 
vation Army unit, which operates a home for 
the aged uud a golden age club. Others, chosen 
because of their interest and special knowledge 
in problems of the aged and chronically ill, were 
from the State health department, Midiigan 
Board of Pharmacy, Saginaw County Health 
Department, University of Michigan, and Mt. 
Pleasant State Home and Training School, 

Course Alms and Content 

The course was aimed at akliitg administra- 
toi'S to operate tlieir homes more efficiently and 
in the manner most satisfactory to themselves, 
their employees, and the patients. It was de- 
signed to acquaint them wdth current pliiloso- 
piiies of cure and relmbilitation of the aged and 
chronically ill. The course sought to make tlie 
staffs of the homes aware that patients have 
many of the desires, motivations, needs, and 
likes of all people, and that the aged especially 
treasure an extra bit of special attention. 

The committee felt that staft’ jnembers ^Yho 
adopted these ideas might significaihly improve 
fhe qualify of their services. 

The advisory committee decided on the 
courses content after meetings with area lUU'S- 
ing home peisonnel. The content was arranged 
to give the nursing home people a refivsliev 
course in their everyday tasks, such as Iiouse- 
keeping, bed-care techniques, and keeping rec- 
ords and reports ; to assist the employee in using 
his equipment and facilities to do better, more - 
efficient work; and to hell) the administrator 
use his employees most effectively. 

These were the 12 sessions in the first course : 

1. The introductory class session was entitled 
“Opportunities for Aursing Homes and Coun- 
ty Infirmary Hospitals in the Treatment of 
tile Aged and Chronically 111." professor of 
gerontology outlined fiie history of the nursing 
home in the pattern of medical care of the aged 
in the United States and ev.vi\uitetl the future 
of the nui'sing home. 

2. “Patient and Personnel Relations" was 
irresented by a registered nm-se who is an u».sist- 
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deparhiieiit could rcA’icAv Micliigiiu's new rules 
anil regulations for nursing homes and homes 
for the aged, adopted in July 195T. 

Twenty-live persons, (i administrators and 1!) 
employees I’epi'eseatiug 8 homes and (> counties, 
registered for the second ti'aining course. An 
administrator and 3 employees came from 2 
counties outside the 5-county area. Four homes 
in the 5 counties were represented for the first 
time, sending 5 administratoi’s and 13 emploj'- 
ees; 4 of the homes repi'esented at the Jii'st 
course sent 1 admiiiistrator and (i employees to 
the second. 

Attendance was good at most class sessions, 
and all of the 25 people registered qualified for 
the attendance certificate. 

Conscious of the earlier trainees’ comments, 
many instructors attempted, witli varying re- 
sults, different techniques of group dynamics to 
draw the students into discussions. Arranging 
tiie trainees’ chairs in a semicircle facing the 
instructor, and having each student introduce 
himself at the opening session made the classes 
less formal and more relaxed. 

The instructor’s also attempted more demon- 
strations with the trainees participating. At 
the session on physical therapy the trainees, 
after watching a demonstration oir massage and 
limb manipulation, practiced on a “patient."’ 
The instructoi-s in occupational therapy and 
hobbycraft showed how to make a Christmas 
corsage and how to weave a pothokler; then the 
students were given materials atrd encouraged 
to use their imaginations in making corsages 
and potholdei’S. 

In their evaluation questionnaires the ma- 
jority of those in the second course commented 
favorably on the effectiveness of the group dis- 
cussion and student participation in certain 
sessions, justifying the inclusion of these prac- 
tices in tire training course. 

The advisory committee has met with the 
Saginaw Association of Approved Xureing 
Homes a number of times since tlie second 
course ended. The nursing home gi’oup com- 
mended Saginaw Valley Connnnnity Health 
Services for its service to the nursing homes in 
tile m'ea and inquired about future courees. 
riio interest that has continued after the first 
two courses has justified plans for a third 
coiu-se, containing new subject matter. IVe 


hope it will be part of a continuous series of 
training sessions for mirsing home administi'a- 
tors and employees in the Saginaw Valley. 

Planned foi- these future courses are detailed 
subject matter on nursing techniques, including 
bed and tub baths; comfort and safety devices, 
such as methods of lifting and moving patients 
in bed and from beds to chairs; the mechanics 
of taking temperatures, pulse, and resjiiration; 
and general care of tlie jiatient's skin, month, 
hair, teeth, and feet. 

Conclusions 

These two training courses have demon- 
strated that many nm-sing home administrators 
and their employees recognize their own need 
for help iind guidance in their profession, and 
that the}' are willing to attend and support or- 
ganized training which seelcs to fulfill tlieii- 
needs. 

Independent observations by health depart- 
ment officials who inspect and supervise nurs- 
ing homes in this area, as well as opinions from 
certain mivshig home administrators, indicate 
that those who have takeji one of the training- 
courses appear to have somewhat modified their 
attitudes and thinkiiig toward their jobs and 
the patients in their care. This conclusion is 
evident in the better quality of work they are 
doing. 

During the class sessions, the students’ faces 
reflected new undei-standijig and new enthusi- 
asm for their jobs. Time and time again they 
asked the instructors for solutions or sugges- 
tions on tlieir specific pi-oblems, indicating a 
desire to act positively. 

The actual results of tliese courses cannot be 
measured. But the sponsors feel that they 
wei-e a constructive fii-st step toward improving 
the mirsing homes in the area. If the trainees 
have leai-ned that patients are people wlio react 
and respond as do all other human beings, that 
nm-sing home stalls have the power to make life 
pleasant and worthwhile for tlieir jiatients, 
then tlie students, having gained a new outlook, 
will do their jobs better. 

Tliose who have worked so diligently to make 
these courses a reality know (hat such training 
is not a panacea. However, they believe that 
education is the best way to improve habits, at- 
titudes, and conditions in the nm-sing iioincs. 
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fees were ijaici by the board of directors of 
mirsing homes, and 3 employers paid tlie fees 
for their employees, 5 employees in ojie in- 
stance, 3 in the other. 

Early in tlie course, when it became evident 
that the trainees were not accustomed to tak- 
ing notes and were losing much helpful infor- 
mation, mimeographed, detailed summaries of 
each instructor’s presentation were made avail- 
able on a trial basis. These proved to be very 
popular with the students, and the summaries 
were continued. 

At tlie lltli session, a single-page cpiestion- 
naire of li subjective questions, to be answered 
unonyinonsly and returned a week Inter, was 
given the trainees. This questionnaire was an 
etfort to ascertain what they had expected to 
get out of the course, what additional topics 
they believed should have been included, and 
what topics they would have eliminated. The 
participants were also asked about such mat- 
ters as the coffee break and the time and lengtii 
of die class sessions. 

The trainees had had numerous opportuni- 
ties to express their desires and preferences 
during class, but they were questioned at tlie 
end of the course so that their opinions would 
cover all the sessions and he useful to the ad- 
visoiy committee in planning future coumes. 

Seventy-one percent of the questionnaires 
were returned and provided valuable informa- 
tion concerning the students' reactions. 

For example, the instructor who “had no idea 
of our problems" or who “didn’t apply his sub- 
ject to our situation" was immediately un- 
masked by the students. The trainees felt that 
two of the instructors were not well enough 
acquainted with the specific problems of caring 
for the aged and chronically ill iDatient, How- 
ever, the majority of the students felt that most 
of the instructors' subject matter was “veiy 
practical and worthwhile" and that the sugges- 
tions “worked with our patients." 

While the students generally approved the 
choice of subject matter, they felt tliey needed 
more detailed instruction in meal planning, 
techniques of bed care, motivation of the pa- 
tient in areas of rehabilitation, and means for 
satisfying the patients' emotional and mental 
needs. Numerous trainees suggested eliminat- 
ing physical therapy, because -our patients are 


too old’’ and “we don t have the time to spend 
doing it,” Generally, they also felt that the 
session on “Drugs and Aarcotics” was only of 
interest to ndmini.strators and therefore should 
be droj^ped. 

Although the instructors tried to draw the 
students into group discussions, they did not 
always succeed, possibly because of the instruc- 
tor’s lack of skill, or simply because of the train- 
ees' reluctance to speak out. Yet 55 percent of 
those wlio responded to the questionnaire 
thought that more group discussion was needed 
and would make the training sessions more 
meaningful. This suggestion was empliasized 
b^' the fact that many students gathered around 
the instructor to ask questions and express opin- 
ions during the coffee break and after class, 
although they had failed to respond to the in- 
atvwctor's repeated attempts to draw them into 
group discussion during the session. 

Attendance I'emained unexpectedly high 
throughout the course, with not more than five 
persons absent from any one session, despite 
some very bad driving weather. Of the 44 reg- 
istrants, ,38 qualified for attendance certificates; 

5 of the (1 who failed to qualify' attended classes 
in tlie second course and received ntteiulance 
certificates. 

Second Course 

Because of the success of the first course, and 
the continuing need for this training, a second 
course, to begin early in October 195 1 , was 
initiated, 

JRepresentatives of the advisoiy committee 
discussed the second course with members of the 
regional nursing home association. They 
jdanned tlie second course after considering the 
results of this discmssion and evaluating the 
questionnaires from the first course. 

The second course was essentially the same us 
the first. Less than lialf of the nursing homes 
in the five counties were represented at the first 
coui-se, and we hoped tliat additional homes as 
well as other employees from those j)vevioub!y 
represented would participate. 

One major change was replacing “Drugs and 
Narcotics'’ witli a session on •‘Kiiles and Jlegn- 
lations." “Eules and Eegulations" was added 
so that u representative from the State healtli 
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Need' Cited for Attention 
To Basic Sciences 

Unless ortlioiisycliiiitry takes cog- • 
uizanee of the work heiug done in 
the basic sciences, it may well be a 
liorse-and-tiuggy disciidine in a 
world of motor cars, warned Dr. 
Reginald S. Loiirie, presideut of tlie 
American Ortimp.syciiiatric A.s&ocia- 
tion, and director, department of 
psycldatry, , Children’s Hosi)ital, 
M’ashiugtou, D. C. 

Lourie stressed the basic work of 
neurophy.siology and neiiroehemi.stry 
as having ‘'profound implications for 
our patterns of profe-ssional work in 
the future.” 

Some of the factors that threaten 
to mire down the horse and biiggj’, lie 
said, are the advent of new drugs, 
the future of psychoanalysis in light 
of the advances in biochemistry, and 
management of brain-damaged chil- 
dren. The development of traiupul- 
izers, the salvaging of babies, many 
of whom have brain injuries, and 
discoveries in oytological life func- 
tioning are part of the new, “motor- 
ized” age, he said. 

The main thing, Lourie urged, is 
to see that these sciences cooperate 
in interdisciplinary roles. He sug- 
gested five ways in which the ortho- 
psychiatric profession can prepare it- 
self to advance its interdisciplinary 
status : 

• Communication patterns need to 
he clarified. Xomenclature common 
to different disciplines has different 
meaniug.s ("energy” and “activity,” 
for example). Semantic differences 
can be overcome if modifications can 
be accepted as natural, useful, and 
fore.seen eventualities. “Freud him- 
•self,” Lourie commented, “felt that 
his ways of de.scribing the phe- 
aomemi he found were modifi.able. 
He changed his concept, for example, 
of psyehologioally bused drives to 
one of forces, somatically based, un- 
derlying tile drives.” The days of 
usefulnes.s of Freud's terminology 
will he numbered when we cau pin- 
point the origin of the forces and 
control them, he said, 

» To prevent compartmentaliza- 
tum of knowledge, all memlier.s of 
the orthopsyehiatrie team should be 
acqtmhiled with the structure, pliy.s- 
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iology, and chemistry of Um brain. 
Tito e.xteut of training would vary 
with an individual's specialty and- 
need to know. 

• Biisic scientists should work its 
part of the orthop.sychiatrie team, at 
least for brief periods of time. All 
would learn from eacii other 
and trpe iiiterdi-seiiilinary research 
would 1)0 effected. 

• Contributions by specialists in 
orthopsycliiatrie Jields should con- 
tinue at a high level, avoiding a low 
common denominator and guarding 
the interdisciplinary functioning. 

• New explorations and speeula- 
tion.s must be encouraged. Observa- 
tional abilities should be cultivated 
to evaluate new directions, choosing 
tliose with promise and putting aside 
tliose tliat appear fruitles.s. 

Finds Therapeutic Milieu 
A Complex of Variables 

Dr. Fritz Redl, National Institute 
of Jlental Health. Public Health 
Service, reviewed the concept of tlie 
patient’s milieu as a factor in psycho- 
therapy. 

Confusion in the early concepts has 
led many people into the trap of seek- 
ing “the” therapeutic milieu, he said. 
It is not possible to determine 
wlietlier a milieu is in itself good or 
bad or truly therapeutic on the l)asis 
of our i)l]ilosopl)ical, ethical, or polit- 
ical convictions, or our “taste buds.” 
Those who adhere to the concept of 
total milieu therapy also need to 
remi\in cognizant of the fact that ele- 
ments of tlie milieu are not etiually 
important or constantly relevant in 
all situations. lu some situations, 
for instance, the “pecking order,” 
which determines the po.sition of 
power, is operable; in other .situa- 
tions, it is not. “The thing that 
counts,” Hedl as-serted, “is not only 
the de.scriiition of a variable, but the 
asse.ssmeiit of the potential impact 
on tlie treatment process of a given 
group of patients.” 

It is naive, he went on to .say, to 
think that tlie di.scovery of a needed 
milieu "would automatically make it 
easy to produce that style of milieu 
in a given place.” 


The adjective “therapeutic” he 
mentioned as another trap, and listed 
seven common meanings of tlierapeu- 
tie to be fopiid in scientific writings. 
Therapeutic might mean, for exam- 
ple, “don't put poi.son in tlieir soup,” 
,a translation of “tlie demand for ab- 
sence of crude forms of punishment 
in a place that calls itself a residen- 
tial treatment center.” It might also 
mean, “you still have to feed them,'' 
the implication of the belief that 
cliildren must have an activity pro- 
gram even thongii the plan of tlieraiiy 
is not eouceriied witli play or diet. 

“Milieu" is also a difficult word to 
define, Redl pointed out. He briefly 
outlined some of the factors that 
would be clinically relevant to tliera- 
pentic goals, choices in techniQue.s, 
and a.ssets or liabilities in various 
pliases of therapy. Among these 
factors would be; 

1. Social structure, eoiuprising the 
type of hospital ward ; the distribu- 
tion of adult roles-, in order tliat pa- 
tients may be clear about who may 
make what decisions; the pecking 
order among tl)e patients: and the 
communication network that enables 
tiie piitient to l<uow wl)o can be ap- 
proaelied to listen to certain prob- 
lems. 

2. “The value system that oozes 
out of onr pores,” for patients can 
“smell” wliat a staff feels, regardless 
of wliat it says. 

3. The routines, ritusiis, and other 
behavioral regulations that hjive an 
impact upon the ability of tlie in- 
dividual to maintain self-control. 

4. Group relationsliips with re- 
spect to scapegoats, mascot.s, cliqne.s, 
role pliiying, mol) p.sycliology, leader- 
sliip tensions, and other .sucli forces 
that demand more concern tlian “tlie 
curious stares of an antliropological 
slumming party.” 

,1. Personality peculiarities that a 
patient “swings around hi.s body 
like a wet towel hitting wlioever 
gets in its path, innocent or not.” 
Personality traits are '-real things 
tliat liit and scratch if you get in 
their way.” 

0. Tlie staff's attitudes and feel- 
ings that actuaiiy have an impact 
on the clinic situation. 

7. The buliaviorai output liy others 
to whicli a patient is expo.sed, and 
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The Orthopsychiafric Approach 



mental 

health 


At the 35th annual raeeting of the American Ortho- 
psychiatric Association, held in New York City on March 
6-8, 1958, 70-sonie papers were presented on various 
problems of human behavior. 

The Association, formed in 1924, is primarily con- 
cerned with the development of an integrated approach to 
the understanding and treatment of human beings as 
physical, mental, and social entities. It seeks to promote 
CONFERENCE REPORT “straight-mindedness” (which the term “orthopsjchiatry ” 

connotes), essentially in preventive, therapeutic activities. 
The annual meeting serves as a forum and a unifying 
force for psychiatrists, clinical psychologists, psychiatric 
social workers, and allied specialists concerned with 
emotional and mental illness. 

Eleven papers from the meeting, summarized on the 
following pages, present several facets of the orthopsj chia- 
atric activities. 
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persons readied by ijnestlomiuires or 
by telepbouo and personal interviews. 

Answers revealed that -10 percent 
bad obtained treatment and 01 per- 
cent bad not. Of those treated, 75 
percent obtained treatment from one 
of the community's resources sug- 
gested by Reiss-Davis. The other 
25 percent obtained treatment on 
their own initiative from other 
resources. Of tliose who had not ob- 
tained treatment, approximately 23 
percent each made no further at- 
tempt to find help, contacted sug- 
gested sources but abandoned all ef- 
forts when refused further, did not 
try these sources but tried others 
before giving up, and last, tried many 
sources, those suggested as well as 
others, but failed to obtain treat- 
ment. 

“The reason most frequently given 
for the inability to obtain treatment 
by those who made further effort,” 
Fowler and Noviok commented, “was 
that the other community resources 
also could not provide service within 
^ relatively short time." 

One important finding, the authors 
stated, was that almost 45 percent 
of those who had not obtained treat- 
ment felt that the problem was 
either solved or conditions had im- 
proved to the point where profes- 
sional help was unnecessary. The 
authors speculated on the reason 
for this, but observed that their 
study could not prove, for example, 
that the mere interest in treatment 
the parents had shown resulted in 
some improvement, or that the con- 
ditions had changed. 

“If further studies could estab- 
lish that improvement without treat- 
aient could be predicted in certain 
delineated situations or at specific 
maturational phases, what a boon 
this would he for all who work with 
troubled people,” they said. Cri- 
teria would then exist to permit the 
Selection of those “who must be 
treated and those who could be kept 
off waiting lists.” 

Recognition of parental frustra- 
tion iu these matters led Fouler 
and Novick to a thoughtful con- 
sideration of a clinic’s relationship 
to tliose who, for the first time, seek 
help. Tlie authors recommend the 
following ; 
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"Procedures in clinics for tele- 
phone interviewing should be de- 
veloped so that everyone engaged in 
tliis important public relations func- 
tion will act with sensitivity and 
thoughtfulness when tallting to a 
troubled parent who may be faced 
with a discouraging number of re- 
jections from other community fa- 
cilities. 

“It is important to realize that a 
parent’s application to a clinic may 
be his first step toward achieving a 
better adjustment, whether treat- 
ment does or does not ensue. If 
an agency mishandles this first con- 
tact, the parent may become im- 
mobilized or even regressed, thereby 
impairing his ability to deal with his 
problem. If, on the other hand, 
every member of the clinic staff is 
aware of the therapeutic value of 
every contact, then these contacts 
can be made constructive experi- 
ences for the parent, mobilizing his 
strength to obtain treatment or to 
handle his situation better. 

“Some parents cannot afford to 
take time off from work to accept 
treatment offered during regular 
hours. Clinics should consider the 
feasibility of adding Saturday or 
evening hours for marginal income 
families whose financial stability 
would be jeopardized if the parent 
must have weekly sessions during 
the working day.” 

Treatment Not Significant 
in Child Adjustment 

An evaluative followup study, con- 
ducted by Dr. Eugene E. Levitt, In- 
diana University Medical Center, 
and Dr. Helen R. Reiser and Dr. 
Raymond E. Robertson, Illinois In- 
stitute for Juvenile Research, re- 
vealed no significant differences in 
adjustment between psychothera- 
peutically treated and untreated 
child patients. 

The purpose of the study was to 
evaluate the effect of psychotherapy 
at the Institute for Juvenile Re- 
search, an agency of the Illinois 
State Department of AVelfare. 

For their study, adjustment was 
defined on the basis of 20 variables ; 
followup meant 3 to C years on the 


average after tlie ease was closed; 
and a treated ease was one in which 
at least one member of a family had 
a minimum of ten 1-hour therapeutic 
interviews. 

Four methods of obtaining a con- 
trol group were examined and re- 
jected by the authors : 

1. Use of patients discharged from 
State hospitals, because persons in 
hospitals are usually more disturbed 
than those in clinic or outpatient 
groups, and the criteria for dis- 
charge are not well defined. 

2. Correlational analyses based on 
certain hypotheses, such as improve- 
ment as a function of the number of 
treatment interviews instead of an 
actual control group, because results 
may be equivocal. 

3. Use of cases diagnostically 
eliminated from treatment, because 
the groups would differ importantly 
with regard to prognosis. 

4. Use of alternate cases in the 
same group for treatment and con- 
trol, because the clinic cannot ask 
the control group to wait too long 
for treatment. Some will seelc tlier- 
apy elsewhere, and evaluation could 
only be made at close of treatment 
and not at followup. 

A fifth procedure, and the one ac- 
cepted for this study, is to use “de- 
fectors” for the control group. De- 
fectors are persons accepted for 
treatment but who fail to undergo 
treatment. 

A sample of 1,006 cases was ran- 
domly selected from among treated 
(experimental) and untreated (con- 
trol) cases. A total of 327 experi- 
mental and 142 control cases actually 
participated in the first stages of tlie 
study. The experimental group num- 
ber was further reduced to 102 cases, 
when the qualification of at least ten 
l-hour treatment interviews was in- 
troduced as a factor iu selection. 

A study of the experimental and 
control groups revealed no significant 
differences in adjustment between 
the two groups, the authors stated, 
but mentioned a few conditions upon 
which this estimate was based. 

First of all, the conditions under 
which the study was made refer 
specifically to those prevalent at the 
Illinois Institute for .Tuvenile Re- 
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\\-hidi is distinct from tiie uiiderly- 
i))S feelings out of wiiich people act. 

8. Activities patients are re- 
quested to perform ami tlie perform- 
ance required of them (“constitu- 
ent performances”). 

i). Space, equipment, time, and 
props; the space the patients work' 
in, the time permitted for various 
activities, the medical and other 
equipment, and other “properties” of 
a clinical setiq). 

10. “The .seepage from the world 
outside” : the impact of visitors, the 
“sociological body odor” of the old 
neighborhood the patient may .see 
in being transported from one place 
to another, excursions, movies, tele- 
vision shows, ali the things that im- 
pinge upon and break open the in- 
.stitutional set ting. 

11. The “tr.aflic” regulations of 
social interactions that normal life 
leaves to a per.son’.s own resource.s, 
and the “umpiring” .services that 
may or may not be iirovUled to pro- 
tect a patient from speeitie experi- 
ences or to interpret certain experi- 
ences for Iiim. 

12. Tlie “thermost.at” for regulat- 
ing the belmvior of patients accord- 
ing to tlieir needs during different 
phases of treatment. (Hehavorial 
ceilings must he lowered when 'm- 
piilse-panic looims iiud raised when 
.self-imposed internal pressures 
mount) 

In tlie face of so many complex 
variables, BeUl proposed that the 
clinician isolate ingredients in tlie 
milieu as they affect patients in a 
specific setting during a specific ac- 
tivity. If the elinieiaii knows the ac- 
tual experience tliat a concrete 
situation lam produced in a patient 
as well as what the patient did with 
the experience, then “luilien" will 
make more sense, Kedl said. 


Drift Theory inadequate, 
Investigation Reveals 

Inve-stigatioii of tlie byjiothesis 
that schizophrenics tend to drift into 
socioeconomically lower sections of 
a city was reported by Hr. Robert 
riank of the Veterans Administra- 
tion ill Cleveland, Ohio. 


Four major hypotlieses imve lieeii 
offered in tlie past to explain wiiy 
.scliiaophreuic.s are coiisistentlj' ad- 
mitted into ho.spitals In larger iiiiiii- 
bers from socioecoiiomiciilly low 
central di.strict.s ; 

• Statistical artifacts may have 
clouded tile true proportion. 

• In certain neigliliorlioods, schizo- 
jilirenics are more likely to get into 
difficulties and tiierefore to he no- 
ticed. This is called the visibility 
i)ypotlie.sis. 

• The drift liypothesi.s. 

• The breeder liypothesi.s, which 
assumes tliat the type of neighbor- 
lumd is causally related to seliizo- 
plireiiia, so that liy living in certain 
ueigliborlioods .some iieople are more 
apt to develop .scliizophreiiia. 

I'laiik observed tliat the last two 
liypotiieses are now receiving tlie 
most attention. 

For his study. Plank selected ac- 
tive ca.ses of schizophrenia at a Vet- 
erans Administration mental hygiene 
cliiiie. They were white, male, and 
veterans of World War II. I'he 
reasons he gave for selecting this 
groiqi were; («) whites have more 
freedom of residential mobility than 
iionwhites; (b) men have different 
residential patterns from women and 
.also there were fewer women : and 
(c) veterans of World War II pro- 
vide men of similar ages for experi- 
meata! and control groups. 

The number of veterans in both 
groiqts was 32, for a total of G4 in 
the .study. Their present place of 
residence wa.s compared with tlieir 
residence at tlie time of induction 
into military service. Plank con- 
cluded that there was no evidence 
tliat tlie.se .schizoplireiiies had tend- 
ed to drift into lower neighborhoods. 

"hut it is shown that they tend to 
stand still on the residential level 
on whicii tliey are while otlier people 
move upward.” 

The effect of marriage status was 
next examined, and Plank found that 
those who were single at induction 
hut were now married had tended to 
move iipwai’d. For the other.s. there 
was a balanced uiiward and down- 
ward movement. 

When living arrangements were 
eoinpared, results were similar to 
those on marital status, lien living 


with parents or someone in place of 
parents at the time of induction, but 
were no longer, .showed an iipwanl 
tendency. The others were .ubeuf 
balanced. 

"In considering the.se figures in 
conjniiction with individual case 
histories,” Plank stated, “we find 
several patterns clearly emerging. 
The prevailing jiatteru Is iiuiriceci by 
two concerted steps hi young adult- 
hood ; marriage and einaneipatiou 
from parental figures. This involve;! 
a change in living arrangeuieuts 
which in onr culture often opens the 
way to a residential upward move- 
ment. The typical schizophrenic 
patterns are characterized by the ab- 
sence of the.se elements. . . . The 
new element that recent ecoiogic 
research has introduced is that we 
now have evidence that these pat- 
terii.s account for the relative drift." 

We have to consider, Plank con- 
cluded, that while studies such as 
these hell) us understand the ra- 
tionale of the drift hypothesis, a 
•similar job is also being dune for the 
breeder bypotiiesls. Understanding 
ami, eveiituaiJy. better control of 
scbizopbrenia through ecology would 
be fortbcoming “if we were in a bet- 
ter po.sitiou to see the dynamics by 
which a type of neighborhood can 
fo.ster the development of schizo- 
phrenia in individuals wiio live 
there,” he said. 

Recovery Ratio Is High 

For Untreated Applicants 

What do fiirailie.s do when the.v 
apply to a child guidance clinic for 
help Imt eamiot be accepted? Tlii.s 
question was jiosed by Sylvia Fowler, 
chief psycliiatrie social worker, 
Reiss-Dnvis Clinic for Child Gaiil- 
ance, Los Angeles, Calif., mnl Mary 
B. Novick, lecturer, .School of .Social 
Welfare, Univer.sity of California. 

Los Angele.s. 

At the Kei.ss-Davis Clinic, where 
this stud.v wa.s cimdiictcd. less than 
a third of the apiilicaiits for treaf- 
nient eonld Ije accommodated. la a 
t!-month jicrio!!, •'!.<; .•ipjdic.unt.s were 
referred el.-ewfiei'c. Of the.-e. l-l-' 
were .-elected for followup, with 107 
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uore personal desires : they wished 
,0 travel, live in a new home, and 
50 on. 

The religious persons had more 
personal fear of death than the non- 
religious. They e.vpressed concern 
with purgatory or hell and with their 
failure to expiate sins, in contrast 
with the nonreligious who more fre- 
quentl.v wished to continue their 
work in life, provide for their fam- 
ilies, finish undertakings, or enjoy 
their experiences. Even those reli- 
gious ones who expected to go to 
heaven were not all free from the 
fear of death. 

Feifel suggested that the fear of 
death could well be one of the reasons 
connected with society’s rejection of 
the aged. He also felt that it would 
be interesting to examine the atti- 
tudes toward death of those working 
in the “life saving” professions. 

To deny or ignore death, Eeifel 
said, is to distort life’s pattern. Hu- 
man maturity, he said, entails a 
recognition of limit. “We are not 
altogether free in any deed ns long 
as we are commanded fay an inescap- 
able will to live. . . . Not until man 
overcame the fear of death could he 
permit himself to be bitten volun- 
tarily by a [yellow fever] mosquito, 
sail to the seven seas, or master the 
art of flying.” 

Eeifel found that dying patients 
wished to talk about their feelings 
and thoughts about death but felt 
that they were denied the opportun- 
ity by those who look after them. 

He said a large number of ter- 
minal patients prefer honest and 
plain talk about the seriousness of 
their illness. "They have a sense of 
being understood and helped . . ' . 
when they can talk about their feel- 
ings concerning death. There is 
truth in the idea that the unknown 
can be feared more than the most 
dreaded reality. . . . Patients can 
accept and integrate information 
that they are to die in the near 
future but want a gradual leading- 
up to this rather than a 'cold shower' 
tcehniipie, as one patient put it.” 

Eeifol said the reaction of the 
patient to such information depends 
on his character more than on the 
event itself. He adds, “The crisis Is 
often not the fact of oncoming death 


per se . . . but rather the waste of 
limited years, the nnassayed tasks, 
the locked opportunities, the talents 
withering in disuse, the avoidable 
evils which have been done. The 
tragedy which is underlined is that 
man dies prematurely and without 
dignity, that death has not become 
really ‘his own.’ ” 

Consistent Help Needed 
For Problem Families 

Chronic problem families func- 
tioning at primitive and regressed 
levels can be helped if social agency 
workers maintain consistent rela- 
tionships with the family over a long 
period of time rather than at spo- 
radic intervals. Moreover, services 
provided for the family must be 
flexible to meet its needs and must be 
immediately available. Initial em- 
phasis must be on material support. 

These were the conclusions pre- 
sented by Hr. Joan J. Zilbach of the 
Judge Baker Guidance Center and 
United Community Services in Bos- 
ton, Mass., Lester G. Houston, 
Greater Boston Council for Youth, 
and Emily C. Eaucett, Smith College 
School for Social Work, reporting on 
their study of selected families in 
Roxbury, Boston. 

Seven public and private social 
agencies pooled their resources “to 
develop more effective methods for 
reaching and serving chronic iirob- 
lem taaiilies,” the authors stated. 

Criteria for inclusion in the study 
were: (o) repeated contacts with 
social or law enforcement agencies 
over a minimum, of 3 years, with re- 
quests for assistance; (b) at least 
one child in the family under 13 
years old ; and (c) at least one child 
iu the family who had experienced 
social difficulties. 

Eighteen families were selected for 
study. These families live in urban 
areas with high rates of social disor- 
ganization and delinquency. All had 
had at least 15 years contact with 10 
or more agencies. With so many 
agencies trying to help them, dupli- 
cation and ineffcctiv'cuess of services 
and lack of coordination between the 
agencies were discovered by the 
researchers. 


Children in these families pre- 
sented numerous problems, running 
the gamut from physical handicaps 
to sexual delinquency. Many had 
been in courts and State institutions 
of correction. Surprisingly, the au- 
thors commented, "only one family 
had been known to a child guidance 
clinic.” 

In many of the families, fathers 
were elusive or nonexistent. Fa- 
thers and mothers came from homes 
marked by physical handicaps, psy- 
chosis, alcoholism, illegitimacy, pros- 
titution, or imprisonment of one or 
both of the parents. 

According to the type of relation- 
ship the mothers bad with their fam- 
ilies and other persons in the com- 
munity, the families fell into two 
broad classifications. Mothers in the 
first group showed strong attach- 
ments to their children, often having 
many. And they resented any ef- 
forts of the social worker except the 
offering of material assistance. 
Mothers in this group, however, were 
able to request medical care for their 
children even when they were unable 
to do this for themselves. 

Mothers in the second group were 
characterized by apathy and im- 
personal relations with those around 
them. Whereas mothers In the first 
group exacted from their children 
fulfillment for the deprivations they 
had suffered themselves in child- 
hood, maintaining ties with their 
children when they moved away, 
those in the second group neglected 
and ignored their children. 

These emotionally deprived people, 
it was observed, “hare learned to 
function in a fragmented way with- 
out the ability to move forward from 
a primitive level.” Their needs are 
difficult to understand, and agencies 
that merely supply their requests 
for concrete assistance do not help 
them towards individuation, inde- 
pendence, and self-support, the au- 
thors pointed out. 

Social worlcers must involve them- 
selves in the routine and repetitious 
crises of chronic problem families, 
however difficult such a relationship 
may he — and chronic problem fami- 
lies are “notable for their ability to 
rout and defeat the hardiest work- 
er.” By meeting emotional as well as 
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search. Second, almost half of the 
individuals treated were in the hands 
of relatively inexperienced personnel 
(students or those with less than 1 
year of experience). Third, 34 per- 
cent of the patients were treated by 
more than one therapist, and 00 per- 
cent had been seen only once a week. 

The authors concluded that the re- 
sults of the study ai’e due in some 
part to less than optimal conditions 
of therapy. “However,” they added, 
"the data themselves do not bear 
directly on this hypothesis." 


yond an additive function when one’s 
focus is on the interaction between 
person and situation. 

Raush raised the point that two 
patients could react to the same psy- 
chological features of a situation in 
different ways or “scan the same 
situation for different features.” 
This obviously Implies that variables 
of personality cannot be played down 
while one is considering the variables 
of a situation. “It is at the juncture 
of these two classes of variables that 
we meet behavior,” he concluded, 
“and it is the study of this juncture 
tliat I should like to emphasize.” 


tal health. In addition, the nurse 
can bring to the attention of those in 
need new treatment facilities. She 
can inform families about the nature 
and extent of illness in a member of 
the family, and prepare them for re- 
sponsible attitudes toward such 
members when they are returned 
from hospital care. Lastly, mental 
health education can be inculcated 
without difficulty into the public 
health nurse’s normal activities, Pei> 
lau said. 


Behavior a Function 
Of Person and' Setting 

Contributions to mental health and 
psychological therapy would be more 
significant if the psychological as- 
pects of environmental factors were 
classified and quantified along with 
the “internal” variables of person- 
ality, suggested Dr. Harold Raush, 
Child Research Branch, National In- 
stitute of Mental Health, Public 
Health Service. 

Although the investigator is faced 
with difficulty in defining situations, 
it can be shown that the particular 
setting affects the kind of behavior 
that one sees, Raush said. He indi- 
cated that such considerations have 
implications for problems of diagno- 
sis and psychotherapy. One simple 
illustration, Raush observed, was 
that two members of a staff might 
disagree about the Improvement of a 
patient depending upon where they 
observed his behavior. 

“People exist, behave, fantasy, and 
think in specific environments, and 
conversely, for psychology at least, 
situations exist only in the sense that 
they impinge on specific organisms,” 
he said. We can predict something 
about behavior when we know the 
person involved, and we can predict 
something about behavior when we 
know the kind of situation, but, he 
added, there remains the issue of in- 
terconnections between persons and 
situations. Persons and situations 
do not work addiHveiy in their con- 
tribution to behavior, Raush noted. 
Thus, the ability to gauge the direc- 
tion of behavior is enhanced far be- 


Pubiic Health Nurses 
Promote Mental Health 

Public health nurses are a potent 
resource in the promotion of mental 
health, commented Dr. Hildegard B. 
Peplau, associate professor of nurs- 
ing and director of the program in 
advanced psychiatric nursing at the 
Newark College of Nursing of 
Rutgers University. 

Informing the lay public and ob- 
taining its moral and financial sup- 
port are activities in which the public 
he.alth nurse has proved herself par- 
ticularly able, Peplau said. The 
capabilities of the public health nurse 
along these lines, she added, are in 
direct proportion to the confidence 
and respect she has won through her 
constant endeavors in the public’s 
interest. 

Of particular importance to the 
promotion of mental health, she 
said, is the public health nurse’s skill 
and understanding. In times of fam- 
ily crises as well as at those times 
when a sustained, sympathetic rela- 
tionship is called for, the public 
health nurse is prepared to provide 
support, information, and counsel for 
the anxious people she may serve. 

The public health nurse is also in 
a strategic position to offset the con- 
sequences or to prevent the occur- 
rence of mental Illness. 

Peplau pointed out that case find- 
ing, prompt referral for early treat- 
ment, and therapy are routine ac- 
tivities for the nurse and can be 
easily extended into the field of inen- 


Dying Potients Prefer 
Talking Abouf Death 

Two dominant attitudes toward 
death were discussed by Dr. Herman 
Peifel of the Veterans Administra- 
tion Slental Hygiene Clinic', Los An- 
geles, Calif. One views death in a 
philosophic vein as the natural end 
process of life. The other, the reli- 
gious perception, is that deatli is 
really the beginning of a new life and 
a termination only of physical exist- 
ence. Prom these attitudes two con- 
trasting ethics may be derived: .a 
stoic acceptance, or an. idealistic 
glorification of death (or the “after- 
life”) that gives meaning to the bio- 
logical cycle. 

Peifel offered an interim report of 
the results of questions about death 
he asked 85 mental patients with a 
mean age of 36 ; 40 aged persons with 
a mean age of 67 ; 50 young people, 
mean age 26; and 35 professionals, 
mean age 40. 

Patients were asked what disease 
they expected to die from. The ma- 
jority were unable to associate their 
prospect of death with a specific dis- 
ease, but a high proportion of mental 
patients visualized themselves as 
dying in a violent accident. Most 
patients hoped to die quickly and 
with little suffering. 

In response to the question, "If 
you could do only one more thing be- 
fore dying, what would you choose?” 
the mental patients voiced religious 
or social interests. "Give luy be- 
longings to charity . . . stop war if 
possible . , . know more of God,” 
they said. The young persons and 
professionals, in contrast, expressed 
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Data Gkthefini 


by Long Djlstance Telephone 


HILARY G. FRY, Ph.D„ and SYLVIA McNAIR 


A RESEARCH tecliniqxie relieving many 
of the headaches in ordinary data gather- 
ing was developed during^ a recent study 
by the Hospital Research and Educational 
Trust. Questionnaires were mailed to a widely 
scattered group of people who were then inter- 
viewed by long-distance telephone. The method 
proved efficient and effective, and at the same 
time relatively inexpensive. 

The research undertaken was an administra- 
tive study of hospital planning and license laws, 
and the field to be covered was both broad and 
deep. We were concerned with the administra- 
tion of the following sei^arate but related State 
programs in 52 States and Territories: hospital 
survey and construction (Hill-Bur ton), hospital 
licensing, and nursing home licensing. IWiile 

Dr. Fry ivas project director, and Mrs. McNair, re- 
search assistant, with the Hospital Research and 
Educational Trust in Chicago. The article is based 
on the experience of the authors on project W—42, 
Operation of Hospital Planning and License Laws, 
which was supported by a research grant from the 
Division of Hospital and Medical Facilities, Public 
Health Service. 


in some States the three programs were in- 
tegrated under a single administration, the 
pi'oblems were nonetheless distinct from one 
program to another. Variation from State to 
State existed in every phase of the oiDerations — 
in the legal structure, in the organization, and 
even in the philosophy underlying the pro- 
grams. Our objective was to analyze the pro- 
grams all the way from the enabling legislation 
to the question of “whex-e do we go from here” ; 
to describe existing conditions and to make rec- 
oixmiendations for the future. 

As a first step toward acquainting oui’selves 
with the existing programs, our staff members 
visited seven States in the summer and fall of 
1956. We talked xvith two groups — State of- 
ficials conceiaied with the administration of the 
px'ograins and nongoveiaimental pereons rep- 
resentative of those afi’ected by the programs. 
Interviexvs xvere based on 6 questionnaires con- 
taining up to 125 questions. These questions 
cox'ered the following : 

• Tlie laxx'. 

• The regulations xvritten under tlie laxv, 
making it moi'e specific. 

• The philosophy' of the agenoyf; xvhetlier its 
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material needs, “work with families 
has become not only more under- 
standable but more fruitful,” they 
observed. 

AnHsocial Behavior in Boys 
Traced fo Their Mothers 

lu a study of 2Q aggressive, antago- 
nistic, and antisocial boys without 
fathers, the relationship between 
mother and son was revealed to be 
intense, highly sesualized, and full 
of hostility and guilt. 

Reporting on this study were Dr. 
Howard D. Wylie, assistant director, 
and Dr. Rafael A. Delgado, psychia- 
trist, of the Worcester Youth Guid- 
ance Center in Massachusetts. 

The mothers came to the center 
under external pressure, usually 
from school authorities, with the 
chief complaint that their sons could 
not be controlled or disciplined. The 
mothers, it turned out, treated their 
sons in much the same way they had 
treated their husbands, and, in most 
cases, that relationship had been a 
stormy one, Wylie and Delgado said. 

The particular forms of behavior 
the mothers imposed upon their sons 
were seductive and punitive, the au- 
thors said. In many instances, 
mothers shared their beds with their 
sons, bathed them at an age when 
the boys were quite capable of bath- 
ing themselves, wrestled with them, 
and engaged in other se.xually 
charged, symbolic activities. 

Punitive measures, apparently 
arising from hatred for the former 
mate, self-derogation, or guilt over 
the sexual substitution of son for 
father, were inflicted by many moth- 
ers on their sons. “We often have 
the feeling,” the authors said, “that 
the mothers were driven by an in- 
tense need to see their sons behind 
bars.” For some mothers, this 
seemed to be a protective measure : 
they feared hereditary incompetence 
and a consequent emulation of the 


scorned father by the son, Dor other 
mothers, an imprisoned son would be 
means to a symbolic revenge upon 
the father. 

The boys, reacting to this love- 
hatred complex, took their revenge 
through a variety of antisocial ac- 
tivities. Aggressiveness and bellig- 
erence were accompanied by enuresis 
and soiling, and, occasionally, delin- 
quent acts. Several had appeared in 
courts and three were in corrective 
institutions, the authors found. 

The mothers could not all be de- 
lineated in precisely the same terms. 
Some had found replacements for 
their husbands and, on the one band, 
were adjusting to their situation 
better, and, on the other, were re- 
placing their sons with psychologi- 
cally more valid objects for their 
love. Other mothers were persistent 
in their substitution of son for 
father, and still others were “domi- 
nated by a vengeful, competitive 
attitude toward males, and by a 
strong wish to he a man. These 
women looked upon their sons as the 
fulfillment of this wish,” the authors 
averred. 

Therapeutically, the situation was 
not enviable, and the authors said 
that their attempts to help these 
people had not been very successful. 
Most of the mothers rejected the offer 
of treatment outright or withdrew 
after a few visits. Most of those 
who came showed a blatant resist- 
ance to treatment. The boys were 
also seen for only brief periods of 
time. Those that showed some im- 
provement rapidly relapsed into their 
former behavior when they returned 
to their unchanged environment. 

Recognizing that the significance 
of their findings is open to some 
question, the authors described 
several limitations that restrict their 
conclusions aud require further in- 
vestigation: (a) some boys with 
fathers behave similarly to these 
boys; (b) not all boys without 
fathers behave this way; (c) sib- 
lings of these antisocial boys may or 


may not conform to the same behav- 
ioral patterns in the same circum- 
stances; and (d) the socially antago- 
nistic behavior of the child, so fcr 
as it is an extension of the mother’s 
maladjustment, may be transitory if 
the mother is capable of forming a 
valid relationship with another man 
and is in the process of doing so. 

Atomic Radiation Poses 
Mental Health Hazards 

Atomic radiation “is surrounded 
with an aura of mystery and must 
be expected to evoke strong emo- 
tional reactions," according to Dr. 
Frank Fremont-Smith, member of 
the executive board of the World 
Federation for Mental Health. 

Citing an atomic radiation inci- 
dent in Wiudscale, England, another 
in Holland, and a third in Houston, 
Tex., Fremont-Smith pointed out 
that each gave rise to anxieties and 
fears disproportionate to what the 
factual situation called for. The 
problem, he said, was primarily a 
failure in proper communication, 
both in olSeial and pvhlic domains, 
so that there was a loss of confidence 
in the responsible authorities. 

He referred to present anxieties 
about X-rays as an analogous situa- 
tion. With a great deal of publicity 
directed toward the dangers of 
X-rays and faulty equipment, a num- 
ber of people have refused to per- 
mit roentgenograms to he taken, 
even when urgently required for 
proper diagnosis. 

“The mental health problems of 
the peaceful use of atomic energy 
are the mental health problems of 
preventing w.ar,” he concluded, "and 
with the advent of nuclear weapons 
the problem of preventing war has 
become the human problem of hu- 
man surviv.-il. The real issue is not 
the peaceful use of atomic power but 
the peaceful use of human power." 
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also possible to talk and listen witliout picking 
up the receiver. Thus, the interviewer’s hands 
were free for taking notes and handling papers. 
This device was especially advantageous to us. 
Many respondents were familiar with more 
than one of the State programs and made com- 
ments pertinent to the work of more than one 
of our specialists. With the hands-free set, 
more than one specialist could listen in on the 
interview. 

• Supplying the telephone company with a 
weekly list of names and addresses of the indi- 
viduals scheduled for calls, an arrangement 
called “sequence calling.” 

The next task was to prepare six separate 
questionnaires: one each for the Hill-Burton, 
hospital licensing, and nux’sing home licensing 
programs to be answered by government agency 
people, and another set for nongovernmental 
■people. In an effort to devise questionnaires 
which would be practical in long-distance calls, 
we edited, shortened, and combined questions 
from the detailed surveys made during our visits 
to the seven States. The final drafts contained 
from 15 to 24 items each. Every effort was 
made to write as lucidly and specifically as if 
the questions were to be answered by mail. 

These questions were designed to obtain in- 
formation on the law, regulations, and philos- 
ophy of the program, and on the organization, 
staffing, and operational procedures of the 
agency. The basic purpose of the survey was 
to help us identify the persistent pi’oblems in 
the operation of these programs, for it was on 
these problems that we plamxed to concentrate 
our attention. Hence there were virtually no 
strictly informational questions included in 
these questiozinaires — no “nose count” on “how 
many States follow what practice.” 

The questions, particularly those for the non- 
governmental people, were principally opinion- 
type. These we regarded as basic questions: 
Did they think the Hill-Burton planning in 
their State had been well tailored to the needs 
of the State? Wliat services did they think the 
State Hill-Burton agency should perform for 
Ilill-Burton hospitals? Eor other hosiritals? 
How thorough were the insixections of liospitals 
and nursing homes in the State? Were .they 
thorough enough to insure compliance with 
minimum stazidards? 


In addition, we included a grbuj) of multiple- 
choice questions on both the present and the 
ideal program. Such questions covered the 
role of the advisory council, status of the edu- 
cational program in the State, tecliniques for 
putting the State’s Hill-Biirton plan into effect, 
how znuch “touglmess” should be used by the 
State agency in enforcing minimum operational 
standards, and others. These questions would 
tell us not only how much agreement there was 
on present practices, but whether the govern- 
mental and nongovernmental people could con- 
scientiously work toward the same goals. 

Before selecting nongovernmental persons to 
be interviewed, we consulted many State hos- 
pital and nursing home associations as to which 
people in their respective States were most fa- 
miliar with the programs. The list included 
representatives of medical, hospital, religious, 
nursing, and nursing home associations, and, in 
a few instances, of allied fields such as dentisti'y 
and architecture. A high percentage were serv- 
ing or had at one time served on an advisory 
council to a State program. 

Mimeographed copies of the questionnaires 
were mailed to these individuals with covering 
letters explaining our plans and informing the 
recipients that we expected to telephone during 
a specified week. The mailing was staggered so 
that the letters arrived about a week before the 
call was made. This gave the individuals time 
to think about the questions and make some 
preparation for answering, but not time enough 
to file them away and forget them. 

In making up the weekly list for the telephone 
company, calls were scheduled according to 
normal working hours in the various time zones. 
The number of calls planned per day was kept 
low enough to allow for adequate discussion 
time and for “writing-up” time following the 
call. 

As each call went through, the operator asked 
the f oilowmg type of question . “Are you ready 
to talk with Mr. Fry of the American Hospital 
Association about the questionnaire?” If the 
respondent said “No,” she would then try to set 
up a specified time for the interview. There 
was no charge for this service. 

The respondent followed his own copy of the 
questionnaire while the interviewer jiotcd the 
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pproach is eclucafcioiial or purely regulatory, or 
combination of the two. 

• -The organization and stalling of the agency. 

• The operational procedures used in the 
rogram. 

The iiiformation from these visits was in- 
aluable. But their greatest value, perhaps, lay 
1 what they proved we could not do. We 
3und that it would be impossible to draw justi- 
able conclusions from a sampling of a few 
typical” States because of the variations from 
tate to State. There are no typical States, 
ieally, Ave should mtervicAV individuals from 
rery State before attempting to prescribe for 
iture action. 


onvenfionai Survey Techniques 

The ideal method of gathering tlie type of 
iformation we sought would have been face-to- 
ice interviews Avith large niunbcrs of persons, 
rnfortunately, aa’b faced a shortage of the tAvo 
[ements essential for tins method: time and 
loney. It is not necessary to belabor these 
oints; most researchers wall readily recogjiize 
lat it Avould be impossible for a staff of four 
) visit within a few months several hundred 
sople scattered in various towns and cjties in 
Tory State. If we could IiaA^e divided the 
)untry into four areas Avith one staff member 
)vermg each, our purpose would not have been 
:complished, since our staff membei-s had 
iflerent specialties and eacli of them had to 
itervieAV people in every State. Also, the cost 
ould have been prohibitive on our limited 
idget. There are, moreover, the inevitable 
3la3's caused by difficulties in transiAortation, 
issed appointments, and other unpredictable 
jstacles. 

If samijling would not suffice, and face-to- 
ice interviews on a nationAvide basis were im- 
ossible, would a direct-mail questioimaire pi-o- 
uce the desired results ? The direct-mail ques- 
omiaire is the least expensiA'e and often most 
ficient method of conducting a survey. The 
isadrantages, however, are well documented 
I research literature. Misinterpretation of 
16 questions often leads to inaccurate replies, 
u addition, written comment is sometimes dif- 
cult to classify. An niter viewer, on the other 
and, can often discover patterns in comment 
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and thereby categorize the replies. About 60 
percent response is the maximum expectation 
from this type of research. It is also far less 
effective than skillful interideAving for obtain- 
ing thoughtful comments in reply to open- 
end questions. 

A questionnaire to solicit information about 
52 dissimilar State and Territorial administra- 
tions would have to be both general and 
minutely detailed. Consequently, it would bo 
so lengthy as to be enthusiastically ignored by 
most respondents. 

Since our survey had to include questions re- 
quiring thoughtful comment as Avell as the 'Tes- 
no” and “how many” type of question, direct 
mail Avould liave been a highly inadequate 
method of obtaining results. 

But even more important Avas the fact that 
only a limited nmnber of individuals in each 
State Avere sufficiently familiar with the pro- 
grams to ghm us the iiiforiiiatioii souglit. Al- 
most 100 percent response from eA'eiy State Avas 
• necessary for our survey to be comprehensive. 

Thus an alternative method had to be de- 
vised — one that Avould cover the gi’oimd more 
adequately than either the sampling method or 
the direct-mail questionnaire, and at tlie same 
time cost less in time and nroney tlian face-to- 
face interviews on a nationwide basis. 

Long-Distance Telephone Survey 

The long-distance telephone call seemed to 
be the compromise we needed — a means of com- 
munication only slightly less direct than face- 
to-face interviewing and far less expensive. 
Actually, on analysis of survey results, we 
found the teclmique had many positirm advan- 
tages of its OAvn, but at the start Ave regarded 
it as a compromise. 

T\^e consulted the telephone company concern- 
ing ai-rangements for the undertaking and Avere 
given the following suggestions : 

• Installation of special long-distance Avires 
in oixler to avoid overloading tlie office switcii- 
board. (Tliere was a slight charge for these 
lines, but they more than proA-ed their worth in 
time saved.) 

* Use of a special “hands-free” set, consist- 
ing of a loud speaker and a microphone. A 
conventional receiver could bo used, but it Avas 

PuJblie ireyllh Uei>ort» 


f 


the method, together with cost comparisons. 
Tliis is particularly true if the individuals to 
be interviewed have a stake in the project and 
feel that they have a right to an opinion 
regarduig expenditure. 

In our case, however, the telephone technique 
was heartily endorsed by our respondents al- 
most unanunously. The interview required less 
of their time than a personal visit, yet the 
lengthy long-distance call emphasized the value 
of their opinions to the study. There was some 
comment to the effect that respondents’ own 
interest in the subject had been intensified by 
the conversation, and that they welcomed the 
opportunity to evaluate and review the pro- 
grams. 

Conditions for Use 

The technique obviously has it own i^ositive 
values which under certain conditions make it 
preferable to any other. It may well be the 
method of choice for other studies under the 
following circumstances 

• A budget large enough to permit more ex- 
haustive research than would be possible 
through a direct-mail questionnaire. 


• Neither time nor money sufficient to permit 
visiting each respondent personally. 

• Widely scattered geographic distribution 
of the persons to be interviewed. 

• Great variation and complexity of ques- 
tions, making written replies inadequate. 

• The impossibility of making valid conclu- 
sions without an extremely high percentage of 
responses. 

The long-distance telephone survey is sug- 
gested to supplement, not to supplant, other 
methods of gathering data. Many research 
j)rojects will still be forced to rely on the mails 
as the most economical method. Others will 
require a rapport obtainable only by personal 
visit; “depth interviews,” so popular at present, 
can hardly be held over the telephone. It is 
still impossible, and will be until telephones 
include built-in television, to pick up the shades 
of meaning implicit in the twinkle of an eye or 
the shrug of the shoulders imless you are facing 
your respondent. 

But if your budget is sufficient, your time 
limited, your scope large, and your questions 
complex, it would be well for 3mu to consider 
using the telephone as a research tool. 


Days of Limited Activity Due to Disability 

The total number of days which the American people stayed home 
from work, stayed in bed, or otherwise restricted their activities be- 
cause of illness or injuiy has been estimated at 662,800,000 for July 
through September 1957, in a report issued by the U. S. National 
Health Survey of the Public Health Service. The report, which is 
the fourth in a series based on household interviewing, projects the 
rate of that quarter for the entire year to give an average of 16 days 
per person. 

As of August 1957, the report estimates that about 17 million per- 
sons, or 10 percent of the population, had chronic conditions limiting 
their activities. Women and girls averaged 17.5 days of limited ac- 
tivity per year, compared with 1-1.1 for males. Children under 5 
years of age averaged 6.4 days a year of restricted activity, while 
people 65 years and over averaged 44.4 days. The average time lost 
from work was estimated at 7.9 dajrs for each employed peison. 
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answers and comments on a duplicate copy. 
IVlien answers seemed unclear, when it seemed 
that the respondent did not quite miderstand the 
question, or when the question asked did not fit 
the situation in that State, time was taken for 
thorough discussion. In some cases this re- 
sulted in a change of answer. For example, a 
few of the questions involved multiple choices 
representing varying degrees of opinion. After 
some discussion the respondent might decide 
that choice “c” was a closer approximation of 
his true opinion than his original choice of “b.” 

As each interview ended, the interviewer took 
time to write up or dictate his notes. These 
notes were then typed into the questionnaire it- 
self, on pages facing the actual questions. Thus, 
we obtained a detailed record of the opinions 
expressed. However, no record was kept in any 
case where the respondent requested tliat he not 
be quoted. 

lYe considered recording the conversations, 
but decided against it because of the time re- 
quired to play them back completely, tlie dis- 
tracting “beep” that punctures recorded convei'- 
sation, and tlie inhibitions that would have 
pi'ecluded franimess from many people. 

Using 2 “hands-free” sets in separate offices 
and sitting in on one another’s calls as necessary, 
our 3 interviewers talked with 281 persons in 
48 States and the District of Columbia, gather- 
ing responses to 567 questionnaires, in approxi- 
mately 8 weeks. About 2 percent could not be 
located or declined to be interviewed. 

The total cost of the calls to all the States 
came to $4,703.17 — just under $100 per State, or 
about $17 per individual interviewed. Of the 
total amount, $17.05 was the charge for installa- 
tion, $133.76 the basic cost of the 2 special lines 
and the 2 speaker phones, and $4,552.36 the 
charges for the calls including taxes. 

Advantages 

For this type of research, the advantages of 
the telephone technique over a direct-mail ques- 
tionnaire are the same as those gained through 
the face-to-face interview : the almost total re- 
sponse, the accuracy and depth of the response, 
and the clarification which facilitates classifi- 
cation. In addition, the telephone interview 
overcomes one disadvantage of the face-to-face 
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interview: the great expenditm’e of time and 
money. 

We estimated that for the total of $4,703.17, 
in the 8 weeks spent in telephoning, we would 
have been able to visit in person only 10 western 
States, or about 80 individual respondents. 
(And this figure does not include tlie consid- 
erably greater payroll expenditure ndiich the 
longer time span would have entailed.) The 
cost per person in this event would have been 
$80, as compared with the $17 actually spent. 

Other more subtle advantages of this tech- 
nique became apparent as we proceeded. 

The telephone interviews were far more con- 
centrated and free from both interruption and 
digression than the usual personal interview, 
smce the awareness of the cost of long-distance 
telephoning exerted some pressure in this di- 
rection on botli interviewer and respondent. 
(In no instance was the conversation interrupted 
by a phone call 1) 

Eespondents had, for the most part, made 
more preparation in advance for answering the 
questions by telephone than is usually made in 
anticipation of a personal visit. In a number 
of cases respondents had even held conferences 
with other staff members or coUeagues concern- 
ing the questionnaires. 

The time between tlie first and last calls of 
the survey was less than probably would have 
elapsed from beginning to end of a direct-mail 
survey. (We used direct-mail questionnaires 
on some other phases of our study, and replies 
dribbled in for months.) The concentration of 
study on the part of the researchers into a 
shorter span of time contributes to more uni- 
form evaluation of data, since it lessens the 
tendency to shift emphasis during the progress 
of tlie study. 

Respondents’ Reaction 

The idea of indulging in such long telephone 
conversations for research purposes is unusual 
enough to be startling to the persons called. 
There was, in fact, some slight criticism of the 
generous outlay of funds in this manner, -bl* 
Though it was easily answered, the researcher 
who intends to employ this tecimique would be 
well advised to avoid such criticism by offering 
in advance a straightforward explanation of 
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In Routine Use 

Stabilized antigen emulsion is nmv used at the 
Venereal Disease Research Laboratory in the routine 
performance of the VDRL slide, tube, and spinal 
fluid tests. A volume of antigen emulsion sufficient 
for approximately 1 week’s testing is prepared and 
stored in the refrigerator at 6°— 10° C. An aliquot 
sufficient for 1 day’s testing is removed from the 
stock bottle, warmed to room temperature, and then 
checked with control serums for standard reactivity 
before use in testing individual serums. A new ali- 
quot from the refrigerator is used each day. 

— Ad Harris, Director, 
Venereal Disease Research Laboratory. 


Eonr of these vitils wexe stoxed at S'!® C., 
and one vial was tested each week for 4 weeks. 
The remaining vials were divided into two 
groups. One group was stored at I'ooin tem- 
perature (23°-29° C.) ; the other was stored in 
the refrigerator at 6°-10° C. Samples of anti- 
gen from each group were tested periodically 
in comparison with an emulsion of standard 
reactivity, freshly prepared on the day of test- 
ing. A vial of stabilized antigen emulsion was 
used for at least 1 week if it retained its stand- 
ard level of reactivity for that period of time. 
Antigen emulsions stored at 6°-10° C. were al- 
lowed to stand at room temperature for at least 
30 minutes before use. Wlien testing was com- 
pleted they were returned to the refngerator. 

Samples of stabilized emulsions also were 
sent through the mail and, after 3 days in tran- 
sit, were returned to the laboratoi’y and tested 
for a period of 7 consecutive days when stored 
at 6°-10° C. 

Results 

The keeping qualities of the stabilized anti- 
gen emulsions prepared and handled as de- 
scribed are summarized 'in the table. 

The stabilized antigen emulsions were satis- 
factory for use for 7 consecutive days after 
storage at 6°-10° C. for periods of 4 to G weeks. 
In one instance, an unopened vial was refrig- 
erated for 4 montlis and found to be of standard 
reactivity when tested. 


The stabilized antigen emulsions stored con- 
tinuously at room temperature also retained 
their standard level of reactivity for relatively 
long periods, although storage at 23°-29° C. 
was not as satisfactory as refrigerated storage. 
Emulsions were satisfactory for use for periods 
varying between 2 and 4 weeks. Deterioration 
tended to occur more rapidly as temperatures 
exceeded these limits. 

Emulsions were stored at 37° C. in order to 
determine the effect of the highest probable 
temperatures to which they would be exposed 
during shipment. "VVlien stored at this tem- 
perature in the incubator, they were found to 
be of standard reactivity after 2 weeks; how- 
ever, slight but definite loss in reactivity was 
noted after 4 weeks’ incubation. 

The mailed specimens showed no change in 
xeactivity duxing a pexiod of 7 consecutive days 
of testing. 

Comparative 'iTDRL slide tests were also per- 
formed with stabilized and freshly prepared 
antigen emulsions (duplicates of each) on 570 
serums selected at random from specimens sub- 
mitted to this laboratory for testing. Stabilized 
emulsions were stored from 1 to 6 weeks at 
6°-10° C. before use. Discrepancies in results 
obtained between the stabilized and freshly 
prepared antigen emulsions were not more 
numerous than those obtained with dupli- 
cate, freshly prepared antigen emulsions. In 
all instances, disagi’eements represented criti- 
cal, borderline reactions, where the results 
might have been read either as rough nonre- 
actors or as minimal weak reactors. Stabilized 


Effecf of storage time and temperature on re- 
activity of stabilized VDRL emulsions 


Storage method 

Period of storage (weeks) 

1 

2 

3 

/ 

4 

5 

0 

Refrigerator (6°-10° C.). 

SR 

SR 

SR 

SR 

SR 

SR 

Room temnerature 







(23°-29° C.) 

SR 

SR 

SR 

SR 

LR 


Incubator (37° C.) 


SR 


LR 



Alailed (3 days in 

‘SR 






transit) 








* Xofc tested beyond 7 consecutive days. 

SIl standard reactivity; LR — less reactive than 
standard. 
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Method of Stabilizing 
Antigen Emulsion Used 
In VDRL SyphUis Tests ' 

Hilfred N. Bossak, B.S., and 
William P. Duncan, B.S. 

O NE of the most important factors contrib- 
uting to reprochicibilitj’’ of flocculation 
tests tor syphilis is tlie ability to prepare an- 
tigen emulsions of uniform reactivitjL Devia- 
tion from prescribed methods, use of reagents of 
poor quality, unclean glassware, and tempera- 
ture variants may result in antigen emulsions of 
substandard reactivity. 

The most widely used microflocculation tests 
employing cardiolipin antigen, described in 
the 1955 Manual of Serologic Tests for Syph- 
ilis (f), -limit the use of antigen suspensions to 
the day on -which they are prepared, or, as in 
the Kline standard test, to 48 hours. 

A method whereby antigen emulsions of 
standard reactivity might be preserved for use 
in these tests would appear to be a valuable aid 
in promoting uniformity of test performance 
by eliminating the necessity of preparing them 
each day tests are performed, thus permitting 
their storage, shipment, and use over relatively 
long periods of time. 

Antigen emulsions preserved for vaiying pe- 
riods of time by the addition of preservatives 
or fay storage at low temperatui’es have been 
used in other procedures. Hinton glycei-inated 
hidicator (J) can be used for at least 3 weeks 
when stored in the refi-igerator. Chediak {3) 
added benzoic acid or beef albumin to 
cholesterolized alcoholic extracts of beef heart 
used to pi’eserve emulsions in a microfloceula- 
tion test on whole blood. Kurtz and Hill (S) 


The authors are bacteriologists with the Venereal 
Disease Research Laboratory, Venereal Disease 
Branch, Communicable Disease Center, Public 
Health Service, Chamblee, Ga. T echnical assistance 
in this study was provided by Marjorie A. Lantz, a 
medical technician at the laboratory. 


extended the use of a Kalm antigen emulsion to 
36 hours by centrifugation and resuspension of 
the sediment in 0.9 percent saline. Modified an- 
tigen emulsions used by Eappaport and Eicli- 
horn (4, 5) for several microllocculation tests 
were satisfactory for use for 2 weeks when 
stored on ice, and Portnoy and co-workers (6) 
modified VDEL antigen emulsion by centrifu- 
gation and the addition of choline cliloride fox- 
use in a screening procedure and found that it 
could be used for 1 week if 0.01 percent merthio- 
late -svas added. 

Investigative studies were undertaken at the 
Venereal Disease Eesearch Laboratory to de- 
termine whether some of these reagents or pro- 
cedures could be applied to the stabilization of 
antigen emulsions for the most widely used 
microfiocculation pi'ocedures, such as the 
VDEL, Kline, and Mazzini tests, without af- 
fecting standard test i-eactivity level. 

This i-eport describes a method employing 
benzoic acid in the preparation of a stable anti- 
gen emulsion of standard reactivity for use in 
the VDEL slide, tube, and spinal fluid tests. 
Stabilized antigen emulsions prepai-ed in tliis 
manner retained their standard level of reac- 
tivity during shipment and long storage 
periods, thus eliminating the necessity of pre- 
paring fresh antigen emulsions each day tests 
wei'6 loerformed. 

Materials and Method 

A stock 1.0 pei-cent alcoholic solution of ben- 
zoic acid was pi-epai-ed by dissolving 1 gm. of 
benzoic acid, i-eagent grade, in 100 ml. of ab- 
solute ethyl alcohol. This solution was stored 
in a glass-stoppez-ed flask at 6°-10° C., and was 
satisfactoi-y for use indefixxitety. 

VDEL axxtigen emidsion was prepared in 
10.0 ml. volumes as desci-ibed in the published 
method (/). To each 10.0 ml. volume of 
fresldy prepai-ed matei-ial, 0.1 ml. of stock 1.0 
pei-cent benzoic acid solution was added so that 
the final concentration of stabilizing substance 
was 0.01 percent. Each aliquot of this stabi- 
lized antigen emulsion was tested with contxol 
serums, and all those of standai-d i-eactxvity 
were pooled. The pool was dispensed in con- 
venient volumes of 5.0 ml. or 10.0 ml. into screw- 
capped vials. 
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Silicosis, a Continuing Problem 

VICTORIA M. TRASKO, A.B. 


T IIE continuance of silicosis in the 
United States reflects the cumulative effect 
on society of a preventable but still prevalent 
occupational disease. After more than 35 years 
of definitive research and almost as many years 
of application of controls in some measure, haz- 
ardous exposures still exist and new cases of 
silicosis are developing. The major impact of 
the disease today, however, is manifested as a 
socioeconomic problem. 

To view the present state of the silicosis prob- 
lem iir proper perspective, I should like to men- 
tion some of the past developments that have 
bearing on the situation today. 

Early Knowledge of Silicosis 

Prior to the 20th century, the only intimation 
of silicosis in the United States was found oc- 
casionally in physicians’ reports of lung dis- 
eases with a suspected occupational involve- 
ment (i). For instance, in 1887 an autopsy re- 
port on a stove foundry worker in Poughkeep- 
sie, N. Y., described the cause of death as the 
condition that we know today as silicosis. Also 
in that year, a report appeared on 40 workers 
employed 25 years or more in a cutleiy factory. 
Of the 34 men who had contracted what was 
referred to as a chronic disease of the air pas- 
sages, 23 had died within the previous 10 years. 
A third report, which came out about 1900 m 
Utah, told of 30 men who had died following 
1 to 2 years’ exposure to dust from crushing 


Miss Trasko is program adviser. Occupational 
Health Program, Bureau of State Services, Public 
Health Service, Cincinnati, Ohio. This article is 
based upon a paper presented at the ninth annual 
meeting of the McIntyre Research Foundation, 
Toronto, Canada, January 28 , 1958 . 


quartzite ore in a gold assaying mill in Nevada. 
The description of findings resembled very 
closely the characteristics of silicosis. 

Entering the 20th century, we find a slow, 
steady awakening of mterest in the health prob- 
lems of dusty trades. The mechanization of 
certain stone and mining operations and, in par- 
ticular, the introduction of pneumatic tools 
Avhich generated substantial amounts of fine 
dust contributed to the rising incidence of sili- 
cosis and its complicating companion disease, 
tuberculosis. Evidence of excessive mortality 
from tuberculosis and relationship to dust ex- 
posure began to mount, as reflected in the occu- 
pational mortality statistics compiled by Dr. 
F. L. Hoffman of the Prudential Life Insurance 
Co. in 1907 and 1918 (7). 

Concern over the large incidence of tubercu- 
losis in the dusty trades gave rise to the first 
real investigation of the problem. The study 
was undertaken in 1913-15 in the lead and zinc 
mining mdustry around Joplin, Mo., by the 
Public Health Service and the Bureau of Mines 
(^). Of 720 lead and zinc miners examined, 
45.7 percent were found to have silicosis and 
another 14.3 percent, silicosis complicated with 
tuberculosis. 

Between 1920 and 1930, other environmental 
and clinical investigations of workers in dusty 
operations followed. Among these, an exam- 
ination was made in 1920 by local physicians of 
427 gi-anite cutters in Barre, Vt. (7). Practi- 
cally all of the group were fomid to have sili- 
cosis or tuberculosis alone or in combination. 
During 1924-26, the Public Health Service, in 
its study of the Vermont granite industry, found 
that practically all workers exposed to high 
concentrations of the dust developed the disease 
and that a large proportion eventually became 
tuberculous (5) . 
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emulsions were found to be equally satisfactory 
for use in the VDKL tube flocculation tests 
with serums and the VDEL tests with spinal 
fluid. 

The use of benzoic acid as a stabilizing sub- 
stance therefore did not appear to affect the 
reactivity level of the antigen emulsion for any 
of these three tests. 

Discussion 

During the course of these studies, other pre- 
serving substances and factors which might 
affect the relative stability of antigen suspen- 
sions were investigated. The presence of 
alcohol in these suspensions and its possible 
effect on their stability were considered, since 
it has been observed that in some instances 
emulsions contaming no alcohol deteriorate less 
rapidly than those containing alcohol. Alcohol 
was removed from 'I’TDEL antigen emulsions by 
dialysis, or by centrifugation at 20,000 X g. and 
, resuspension of the sediment in VDEL buffered 
saline. Both methods, however, resulted in 
preparations that were less reactive than 
standard. 

The use of proteins as stabilizing substances 
for colloids and oil-in-water emulsions is well 
known. Bovine albumin in varying concentra- 
tions was added to VDEL emulsions, but in all 
instances these preparations were undersensi- 
tive and showed evidence of contamination 
after 1 week’s storage at 6°~10° C. 

Glycerin, too, is a substance common!}" used 
to stabilize emulsions by decreasing surface 
tension. In addition, as previously indicated, 
it is used in the preparation of Hinton gfycer- 
inated indicator which can be used for 3 weeks. 
Addition of glycerin to VDEL emulsions, 
however, either affected their standard re- 
activity level, or, when used in low concentra- 
tion, did not preserve them for any significant 
period of time. 

The use of various salts of the fatty acids, 
such as the stearates, oleates, and palmitates, 
was also considered. None of these substances, 
however, was available as a reagent grade 
chemical readily soluble in either water or 
alcohol; they were tlierefore not used. _ 

Of aU the substances tested, benzoic acid 
proved to be the most satisfactorj" for stabiliz- 
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ing VDEL antigen emulsions. It was readily 
available as a reagent grade chemical, a 1.0 
percent stock solution was stored and used for 
long periods of time witlioufc deterioration, and 
an extremely low concentration (0.01 percent) 
was effective in preserving the standard reac- 
tivity level of the emulsions for long periods 
of time. 

Preliminary studies have also been carried 
out using benzoic acid as a stabilizing sub- 
stance for preserving the standard reactivity 
of antigen suspensions used in the Ifline stand- 
ard and hlazzmi microflocculation tests. Ee- 
sults obtained with both these procedures will 
be reported later. 

Summary 

A })rocedure employing benzoic acid as a 
stabilizing substance for preserving the reactiv- 
ity level of antigen emulsions for use in the 
VDEL tests is described. 

The reactivity of the stabilized emulsions 
varied according to the temperature at wliich 
they were stored and the length of time they 
were kept. 

Comparative results obtained on 570 serums 
tested with freshly prepared and with stabil- 
ized emulsions in the VDEL slide test indicated 
that benzoic acid does not affect reactivity, 
levels. 

Of several stabilizing substances tested, hen- 
zoic acid w"as the most satisfactory. 
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X-rayed periodically 'wlio were iiritially ex- 
posed after the iiistallation of dust controls 
from 1937 to 1930 (5). 

The transition to dust conti’ol, however, was 
not as univer*sal or as rapid as some like to be- 
lieve. During the war years, 19il to 1945, ven- 
tilation equipment was scarce and was released 
on a priority basis, mainly to war production 
industries. Stiulies in Georgia, for example, 
revealed that as late as 1948 some grairite sheds 
and quarries had silica exposures many times 
in excess of recommended limits (5) . 

The job of educating the smaller employers 
in preventive techniques was far from com- 
plete. As late as 1953 a death from acute sili- 
cosis, confirmed by histological examination, 
occurred in one of the States. The worker, 24 
years old, had had 5 years of exposure hi a 
small plant making cleansing powder which 
was 100 percent pure “flour of silica.” The 18 
dust samples collected by industrial hygiene 
persomiel were all above 16 million particles 
per cubic foot of air, with counts reaching 770 
million particles. The owner had no idea of 
the hazardous nature of liis business and had 
taken no preventive measures. After official 
investigation, the plant was closed. 

Since the war years, many research advance- 
ments have been made which in retrospect have 
been helpful in shedding more light on the epi- 
demiology of dust diseases. The impression of 
the late 1930’s can-ied into the 1940’s, that the 
dust problem was largely solved, was on tlie 
wane by the 1950's. Xew uses of silica and its 
byproducts { 10 ), more widespread mechaniza- 
tion of dusty operations, and technological ad- 
vances gave rise to the suspicion that possibly 
new types of exposures were occurring. 

The present-day concern with silicosis as a 
continuing problem led in 1956 to a series of 
Congressional heainngs on safety and health in 
metal mines ( 11 ). This is the second time that 
Congressional hearings have focused primarily 
on silicosis as an occupational health hazard. 

Prevalence of Silicosis in the United Slates 

Despite all the interest, research, and activity 
since the 1930’s, the precise prevalence of dust 
diseases remams a mystery. In 1933, Lanza 
and Vane presented a paper entitled “Prev- 


alence of Silicosis in the General Population 
and Its Effects Upon the Incidence of Tuber- 
culosis” ( 12 ). The status of the disease was 
disclosed in the first four sentences of the pa- 
per*. “I wish to make it perfectly clear that 
there is little in tliis paper to justify its ambi- 
tious title. Silicosis is not a reportable disease. 
It is still connnonly not diagnosed. Even in 
districts where it prevails, it does not appear 
on death certificates to the extent which one 
might expect.” 

On the basis of various investigations, the 
authors estimated conservatively that 500,000 
workers were then exposed to a harmful degree 
of silica dust in the United States. Various 
other estimates, includiirg the projected figures 
of the Public Health Service ( 13 ), established a 
total silica-exposed population of between 

1.500.000 and 2,000,000. Cummings, at the 
Fourth Saranac Laboratory Symposium on 
Silicosis in 1939, ventured a guess that about 

50.000 employed workers at that tune might be 
found with definite evidence of silicosis ( 14 -) ■ 

On the assmnption that these estimates are 
valid, the outlook for silicosis as a continuing 
problem is rather foreboding. Taking the 1933 
estimate of 500,000 harmfully exposed workers 
aird applying the then prevalent ratio, of 1 out 
of every 4 exposed as eventually developing the 
disease, we arrive at a figure of 125,000 poten- 
tial silicotics. Even Cummings’ guess of 

50,000 workers with silicosis in 1939 w'ould im- 
pose on today’s society a burdensome residue of 
persons who had acquired silicosis earlier. 

In 1955, because of numerous requests for 
statistics and the moimting reinterest in sili- 
cosis, the Occupatioiral Health Program of the 
Public Health Serwice began a search for prev- 
alence data in the States. I shall refer only 
briefly to the results of this study, published in 
1956 ( 15 ). 

By putting together the piecemeal mforma- 
tion obtained from official agencies, we arrived 
at a total of 10,362 cases of silicosis on record 
in 22 States between 1950 and 1954. They in- 
cluded open and settled compensation cases, 
cases discovered through X-ray examination of 
workers in dusty trades, reports by physicians, 
and some death records. Since then we have 
added to this total, so that we now have some 
information on 12,763 cases in 26 States, cover- 
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A 1928 study by the New York Department 
of Labor revealed that'57 percent of 208 workers 
engaged in rock tunneling in .New York had 
silicosis {J/). Similar studies and investiga- 
tions by various groups were cai-ried out in 
metal grinding, abrasives grinding, porcelain 
enameling, and in the sandstone and cement in- 
dustries. In operations where a dust exposure 
was evident, incidence of silicosis ranged as 
high as 67 percent. Studies of this type con- 
tinued into the 1930’s, providing ample evidence 
of the severity of the dust hazard in certain m- 
dustries and the dire need for dust control 
measures. 

Developments of the 1930’s 

Despite the steady buildup of incriminating 
information, not until the 1930’s was silicosis 
generally recognized as a serious occupational 
health hazard. The awakening was precipi- 
tated by a tidal wave of lawsuits in civil courts 
based both on legitimate and spurious claims 
of dust disease due to the occupation. Had 
these claims prevailed, it is alleged, many of the 
affected industries and insurance companies 
W’ould have gone banla-upt. In 1933, alone, it 
was estimated that damage suits of moi-e 
than $100 million were outstanding (5). The 
grovmds for lawsuits were negligence of the em- 
ployers, since at that time onl 3 ' six States, by 
so interpreting the term “personal injury,” 
could compensate for silicosis under theii’ laws. 

Several factors undoubtedly contributed to 
this wave of lawsuits. For one thing, a suf- 
ficient number of years had elapsed to build up 
a sizable silicotic population. For another, 
the Nation had been plunged into an economic 
dej)ression and silicotic woihers were seeking 
some foi’in of financial compensation for tlieir 
illness. Another probable reason was the im- 
pact of the lag in the application of dust 
control techniques already developed through 
scientific research. The lawsuits disclosed that 
the knowledge of these was not widespread. 
Employers claimed that they had not been fully 
informed or warned of the special dangers of 
certain dusts and, therefore, exercised only gen- 
eral care in prevention which tliey thought was 

Among other widely publicized events of 


the 1930’s was the Gauley Bi’idge disaster in 
West Virginia. Congressional hearings held in 
1936 revealed that 176 workers died from sili- 
cosis and 1,500 others were suffering from the 
disease they contracted while digging a rock 
tunnel for diverting water to a hydroelectric 
plant during 1932-34 (d). No safeguards of 
any kind were used to control the exposures to 
rock dust, which was almost pure silica. 

Working and living conditions among lead 
and zinc miners in the Joplin, Mo., area con- 
tinued to be publicized by commentators and 
writers. Among these was Dr. Alice Hamilton 
with her article A Mid-American Tragedy (7), 
published some 25 years after the first silicosis 
investigation was made in the Joplin area. 
In Massachusetts and New York, commissions 
were appointed to investigate hazardous con- 
ditions in foimdries, granite slieds, and other 
dusty industries. 

These and other events of the 1930’s cata- 
pulted silicosis from relative obscurity into 
widespread notoriety and spurred tlie taldng 
of long awaited action. For example, nine 
States passed legislation bringing silicosis 
under the compensation laws between 1933 and 
1939. By 1949, the number of States making 
some legal provision for compensation of sili- 
cosis reached 40. The First Saranac Labora- 
torj' Symposium on Silicosis was held in 1931, 
and the National Conference on Silicosis in 
1936. 

Only three States, Ohio, New York, and 
Connecticut, had mdustrial hygiene progi’ams 
prior to 1934, but with the help of Social 
Security funds, 26 State and city govenunents 
established industrial hygiene programs from 
1936 to 1939, Several insurance comijanies also 
instituted activities for the prevention and con- 
trol of occupational diseases for the employers 
they insured. 

In a less dramatic vein, industry began the 
task of controlling and eliminating hazardous 
dust conditions. The high degree of success 
achieved by these efforts is unquestionable. 
One instance is exemplified in the recent follow- 
up study of the Vermont granite industiy by 
the Public Health Service and the Vermont 
Industrial Hygiene Division. Dust counts were 
found within recommended limits and no evi- 
dence of silicosis was detected among men 
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Figure 1. Deaths from pneumoconioses in fhe United States, 1941-55. 



of almost 3,000 per year { 16 ). Tuberculosis with 
mention of occupational disease of the lung 
accounted for 28 percent of the 11,650 total; 
silicosis and anthracosilicosis for 60 percent; 
andvmspecified and other pneumoconioses for 12 
percent. The 12 percent includes a small num- 
ber of deaths from asbestosis and anthracosis; 
however, most are unspecified pneumoconioses 
and are probably silicosis. 

It is not possible to determine to what extent 
mortality from dust diseases in the United 
States has increased or decreased over the past 
years. Figure 1 presents the number of such 
deaths since 1941. However, prior to 1949, a 
fixed system of priorities was used in selecting 
the cause of death to be tabulated. lYith the 
sixth revision of the International List of 
Causes of Death, the cause of death tabulated 
was, in general, that designated by the certify- 
ing physician as the imderlying cause of death. 
This change in coding rules has therefore in- 
creased the number of deatlis assigned to pneu- 
moconioses since 1949. 

The graph suggests, however, that the number 
of deaths due to txiberculosis with mention of 


occupational disease of lungs has been gxad- 
ually decreasing. The trend for silicosis and 
antlu'acosilicosis shows a rise for the first cod- 
ing period and a level plateau for the second 
period. It is believed that the calculation of 
rates, even if the exposed population wmre 
known, would not materially affect this picture. 
If increases in employment in the manufactur- 
ing industries and decreases in mining are taken 
into account, the number of workers in dusty 
trades probably has not changed appreciably 
over the 1941-55 period. The steady rate at 
which the silicotic population is dying off gives 
us a fairly good idea of the extent of silicosis 
today and in retrospect. 

Deaths from pneumoconioses in Pennsylvania 
accounted for 40 percent in 1953 and 45 percent 
in 1954 of all such coded deaths in the United 
States. For this reason, Pennsylvania death 
certificates were used to obtain further informa- 
tion. With the aid of the Jfational Office of 
Vital Statistics, we scanned 13T,000 death cer- 
tificates covering January, February, and 
March 1953 (a trial period), and tlie entire 
year 1954. Information was transcribed on age, 
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iiig from 2 to G years of records between 1950 
and 1955. 

AVlien we began our inquiries, we were aware 
of the impracticability of developing conclu- 
sive evidence. But, by accumulating data on a 
sufficiently large number of cases, we hoped to 
come up with some general answers. 

We found that, in addition to the present 
silicotic population being sizable, it is pri- 
marily an elderly one. Only 2.5 percent of the 
cases are under 35 years of age; 21 percent are 
between 35 and 49 years; and the remaining 
three-fourths, 50 yeare and over. Since most 
of our data are for compensable cases repre- 
senting primarily a disabled group, this distri- 
bution may be biased. Eecords of workers 
with nondisabling silicosis are scarce, as the 
disease is under-reported, and very few States 
compensate for partial disability from it, 
TiBien partial disability is compensable the pro- 
portion of cases of persons under 50 years of 
age tends to be higher. In West Virginia, for 
example, it w'as 35 percent and in New Jersey 
55 percent. In States compensating for total 
disability only, such as Montana and New 
York, 4 and 15 percent respectively of the cases 
involved workei-s under 50 years of age. 

The mining industries, coal, metal, and non- 
metal mining and quarrying, were associated 
with two-thirds of the cases. Of the manufac- 
turing industries, foundries were associated 
with IG percent, and pottery, stone, silica-brick, 
tile, clay, and glass industries with the remain- 
ing 18 percent. 

The age distribution by industry showed in 
each group some cases among meir rmder 35 
yeai’S of age. Ilowevei*, none of the case totals 
for the under 35-year-old group exceeded 5 to 9 
percent of the industrj^’s total cases. The 50- 
to 64-year-old gi’oup accounted for most cases 
within each industry as well as for all industries 
combined. 

Another revealing fact was the number of 
new cases among workers entering dusty trades 
for the first time since 1935. Of 3,455 cases in 
10 States for whom reasonably adequate em- 
ployment histories were obtained, 10 percent 
allegedly received their entire dust exposure 
Lfter 1930- The distribution of these cases by 
industry shows every gi'oup produced at least 
a few, but that the mining industries, foundries. 


and nonmetallic mineral industries were respon- 
sible for over one-half of the recent cases. 

Our data oh pulmonary tubercidosis as a com- 
plication of silicosis are not satisfactory since 
not all States record or tabulate the condition. 
This is especially true for compensation cases, 
despite the fact that tuberculosis accoimts for 
most of tire disability. Proportions of silicosis 
cases with tuberculosis reported in a few States 
are: 34 percent of 111 litigated cases in Cali- 
f oi'iiia ; 30 percent of 637 open and closed com- 
pensation cases in Ohio; 62 percent of 507 lios- 
pital clinic cases and deaths in Missouri; 53 per- 
cent of 318 clinic cases in Oklahoma; 12 percent 
of 162 workers X-rayed in North Carolina; and 
24 percent of 723 workers X-rayed in Vermont. 

These data give the impression that pulmo- 
nary tuberculosis is not as damaging to health 
of silicotics as it once was, and even with the 
complication many silicotics live to old age. 
For example, men with simple and complicated 
silicosis had the same avei'age age, 56 years, and 
lengtli of employment, 32 years, according to 
X-ray examination records of Vermont gi’anite 
shed workers living during 1950-56. Workers 
deceased during tlie same period were, on the 
average, 6 years older than those in tlie living 
group. The only other difference observed was 
that the persons in the deceased group who also 
had tuberculosis had worked an average of 4 
years less. 

This summarizes the few general facts we 
were able to glean from records on the nature 
and extent of silicosis in the United States. The 
current figure of 12,763 cases reflects the extent 
of our success in collecting statistics on silicosis 
rather than serving as a measure of prevalence. 
As such, it is a gross underestimate, owing to 
the incompleteness of sources of data and lack 
of statistics for other States with silica hazards. 

Mortality Statistics 

Further proof of the inadequacy of our so- 
called prevalence figure lies in mortality sta- 
tistics of the National Office of Vital Statistics. 
About 20 percent of the 12,763 cases on record 
in 26 States during 1950 to 1955 were known to 
have died. In the entire United States over the 
same period, 11,650 deaths were recorded as due 
to occupational pneumoconioses, or an .average 
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cosis costs for varying periods between 1950 
and 1955 ranged from $2,232,000 to $12,008,000. 
In the other 12 States (Arkansas, California, 
Colorado, Idaho, Illinois, Nevada, New Jersey, 
North Carolina, Utah, Virginia, Wisconsin, and 
Washmgton) the spread was from $18,116 to 
$795,131. 

Compensation for silicosis is a slow, costly, 
and complicated business. Kequirements for 
eligibility, determination of liability, assess- 
ment of disability, amounts of awards, and 
methods of processing cases differ tremendously 
from State to State. In the group of 18 States, 
the average cost per case ranged from $1,390 in 
West Virginia to $16,180 in New York. Indi- 
vidual payments were as low as $380 for tem- 
porary disability in New Jersey and $1,000 
for stage 1 silicosis in West Vii’ginia and as 
high as maximum indemnity awards of $12,000 
in Utah, and more than $20,000 in States with 
unlimited benefits such as Ohio. When medical 
benefits are added, costs of some cases exceed 
$30,000 each. 

The average cost per case for the 18 States 
combined is $1,450. In contrast, the average 
cost of comjjensation claims for all work 
injuries in the United States ranged from a low 
of $313 in Alabama to a high of $1,055 in 
Montana {17). 

Data on compensation costs for earlier years 
are scarce. Lanza reported that claims for sili- 
cosis compensated in 1938 and 1939 average 10 
to 12 per year in the industrialized States {IJi) . 
Up to that time legislation was comparatively 
new and not widespread. The few States then 
leporting costs, Wisconsin among them, found 
that dust diseases accounted for one-third to 
moie than 90 percent of all the occupational 
disease costs. 

The experience of two States, Pennsylvania 
and Wisconsm, which have published contin- 
uous data, shou s that costs since 1950 have in- 
creased substantially (fig. 2). This is typical 
of what has probably occuri-ed in many other 
States. One of the many reasons for the in- 
creased claim load is that most of the occujm- 
tional disease compensation laws uere passed 
after 1910, and since 1950 many have been 
liberalized. 

riieso figures, impiessive as they may be, 
co\er only a fraction of the costs and burdens 


Figure 2. Compensation costs in two States. 




on today’s society of the accrued liability of 
preventable disease. Countless numbers of true 
silicotics irot legally eligible for compensation 
are forced to turn elsewhere for help. If re- 
strictions in laws were lifted, the costs would 
undoubtedly skyrocket to unforeseen propor- 
tions. 

Conclusions 

This, in brief, sums up the evidence we have 
on silicosis as a continuing problem. The ma- 
jority of cases on record represent disabled 
workers and a backlog of early acquired sili- 
cosis. The major impact on societj' is an eco- 
nomic one as reflected in high compensation 
costs. 

The true extent of nondisabling silicosis can- 
not be determined from official records as yet. 
There is sufficient evidence, however, to suggest 
that this group of not yet discovered or disabled 
silicotics may be important in perpetuating the 
silicosis problem. There is also evidence of need 


Vol. 73, No. 9, September 1958 


815 


occupation, and causes of death for all certifi 
cates owing silicosis, anthracosilicosis, or pneu- 

1 TO we oblaiaed a population of 

periL P “-““"ft 

peiiod. Pneumoconiosis as a primary cause of 

' this 1 Ss officially to 60 percent of 

assigned to 40 percent. Tims, 2 out of every 5 

camel """"" to other 

iUtiiough uncomplicated silicosis is showing 
ip on death certificates with relatively oreater 
requency, it is still commonly oniittedt For 
nstance, m another State where I had access 
to tlm compensation files, silicosis was not 

SS w>r\r certificates 

Bled with the claims, although the majority of 

these cases had received disability benefits for 
many years prior to death. 

The causes of death on the 1,519 death cer- 
tificates were tabulated to determine what other 
conditions are associated with these deaths. 
After several futile attempts at multiple- 
cause coding, the tabulation sliown in the table 
emerged. It is offered for whatever it may be 


worth; I have made no attempt to mterpret it. 
An age distribution showed that none of th 

of Zl7l ‘■‘SC tlie date 

ot death 5 percent were between 40 and 49 

and 56 percent over 65 years. There were" more 
deaths iinder 65 years of age among those who 
also had tuberculosis, 59 percent, than among 
the others, 43 percent. In our prevalence study 
we reported that individuals with silicosis are 
living a relatively full life span. 

By occupation, 76 percent of the 1,519 de- 
ceased were miners. Coal mining was specified 
occasionally, but rarely was it described as 
anthracite or bituminous. Occupations for tlie 
remaining were: foundry or steelwork, 6 per- 
cent; stonecutting, quarrymg, bricbnaking or 
other work associated with silica exposures, 2 
percent ; painter, electrician, repairman, truck- 
driver, watchman, restaurant worker, clerk, 
fanner, or other occupations not associated wifli 
silica exposures, 9 percent; and laborer not 
otherwise specified, retired, or not known, 7 
percent. 

Compensation Costs 


Frequency of other conditions mentioned o 
1,519 death certificates listing silicosis, an 
thracosdicosts, or pneumoconiosis as a primar 

M January 

March 1953, January-December 1954, Penn 
syivania 


Condition 


Only silicosis, anthracosilicosis, or 
pneumoconiosis mentioned 
Respiratory tuberculosis,.. 

Cancer, respiratory system. 

Cancer, other sites 

Cerebral hemorrhage, thrombosis... 
Heart and other disease of circula- 
tory system 

Bronchial asthma 

Influenza, pneumonia, bronchitis... 
Ulcer, hernia, cirrhosis of liver, 
and other disease of digestive 



Nephritis and other disease of 

genitourinary system 

Accidents 

57 

10 

3. S 
7 

Cor pulmonale 

236 ; 

1 1 K 

Emphysema 

S9 

5 9 

Pulmonary hemorrhage 

35 

2. 3 

Pulmonary edema 

01 

4 . 0 


The most forceful evidence we have of sili- 
cosis as a continuing problem is what the disease 
costs society today. The compensation costs of 
9,829 cases on record between 1950 and 1955 in 
18 States amounted to $43,693,000. This 
amount covers benefits paid on open cases up 
to 1954 or 1955 and awards allowed or paid in 
death cases. It covers a 6-year period for 4 
States, a 5-year period for 9 States, and between 
2 to 4 yearn for 5 States. Medical costs are 
not consistently included or reported. Making 
allowances for incompleteness of information 
and allowing for costs in other States for ivliicJi 
data were not available, compensation costs 
of silicosis cases outstanding since 1960 can 
be estimated to be at least 10 million dollars 
per year. In contrast, the budgets of official 
industrial hygiene agencies for the entire coun- 
try amount to less than 3 million dollars an- 
nualty. These agencies are responsible for the 
control and prevention not only of silicosis but 
also all other occupational diseases. 

In 6 States (Alabama, Montsuia, Now York, 
Ohio, Pennsylvania, and IFest Virginia) sili- 
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Topical Applications 
Of Sodium Fluoride 
And Stannous Fluoride 

George A. Nevitt, D.D.S., M.S.P.H., 

David H. Witter, D.D.S., 

and Winston D. Bowman, D.D.S. 


S ODItBI FLUORIDE applied topically to 
the teeth gives approximately 40 percent re- 
duction in the incidence of dental caries in 
children (2-5) . Other fluoride compounds may 
he even more effective. Laboratory studies 
suggest that stannous fluoride is superior to 
sodium fluoride in reducing the solubility of 
powdered dental enamel {^-6) and whole tooth 
sections in weak organic acids (7), and experi- 
mental studies in hamsters (5) and rats {9-11) 
have corroborated these findings. Also, there 
are reports of approximately 60 percent reduc- 
tion in dental caries in children when stannous 
preparations were used {12-1 If ) . 

The present study has tested further the 
effectiveness as dental caries preventives of 2 
percent stannous fluoride and 2 percent sodium 
fluoride. Nearly 600 children 9-14 years old 
in lifilwaukie and Oregon City, Oreg., partic- 
ipated in all phases of the 16-month study. 
The children were divided into two comparable 
groups, one group receiving stannous fluoride 
and the other sodium fluoride. 

Materials and Methods 

In Milwaukie and Oregon City, Oreg., a 
(piestioimaire was sent to the parents of all 
children in grades 4 through 9. The question- 
naire was used to obtain parental permission for 
the children to take part in the study and to 
identify children who had had previous ex- 
posure to fluoride. The parents of 69 percent 
of the children in the 5 grades requested that 
their children participate in the study. All 
these children were included except those whose 
quest! omiaiies indicated that they had pre- 
viously received topical fluoride applications or 
hadjived at some time in an area having more 


than 0.3 ppm of fluoride ion in the water supply. 
The fluoride content of the public w’ater supply 
in Milwaukie was 0.25 ppm; in Oregon City', it 
was 0.20 ppm. 

The names of 690 children who ivere to par- 
ticipate were listed alphabetically by age and 
sex. Every other child was assigned to one 
ti-eatment group and the remainder to a second 
treatment group. In alternate children within 
each of these groups, the right quadrants re- 
ceived the treatment, and in the remainder, the 
left quadrants. No selection wms made on the 
basis of caries susceptibility. 

A dental prophylaxis was given prior to the 
initial examination. All examinations were 
made in December 1955 by the authors, with 
No. 4 plane mouth mirrors and No. 23 single- 
end explorers under artifical light. Portable 
dental chairs were used. Compressed air was 
applied routinely to each quadrant during ex- 
amination. 

Both fluoride solutions were applied four 
times by the same dental hygienist, using the 
method described by Knutson (25) . The treat- 
ments were begmi in January 1956 and com- 
pleted within 4 months. One group of cliii- 
dren received a 2 percent aqueous, unbuffered 
sodium fluoi'ide solution. The other group re- 
ceived a 2 percent aqueous, unbuffered stannous 
fluoride solution. In all children, the solution 
being tested was applied to one side of the 
mouth, and distilled water to the other side. 
Celluloid strips were used between the central 
incisors, both upper and lower, to help prevent 
the fluoride solution from contacting the un- 
treated side. The sodium fluoride solution was 
prepared daily. The stannous fluoride solution 
was prepared hourly with oxygen-fi’ee distilled 
water, since it deteriorates rapidly (25, 17) . 


Dr. Nevitt ivas regional dental consultant for the 
Public Health Service in Region 9, San Francisco, 
when this study was conducted. He is currently on 
a l-year assignment as dental health adviser luith 
the World Health Organization in its Eastern Medi- 
terranean Regional Office, Alexandria, Egypt. Dr. 
Witter is director of the dental health section, Ore- 
gon State Board of Health, Portland, and Dr. Bow- 
man, formerly a dental officer with the Public 
Health Service in Region 9, is now in private prac- 
tice in Richmond, Calif. 
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for more support for preventive' activities by 
official agencies. Prevention is still cheaper 
than compensation. 
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Table 3. Percentage fewer newly carious teeth and tooth surfaces during a 16-monih period in 
permanent teeth of fluoride-treated mouth quadrants of 588 children, Milwaukie and Oregon 
City, Oreg. 


Fluoride solution 

1 

Percentage fewer newly ! 
carious teeth j 

i 

Percentage fewer newly 
carious surfaces of previ- 
ously carious teeth 

Upper 

arch 

1 

i Lower 

1 arch 

1 

Both 1 
arches ! 

1 

Upper j 
arch 1 

Lower 

arch 

Both 

arches 

1 

Stuiiiious fluoride-., 

46. 3 
33.6 

! 41. 3 

40. 6 

44. 4 
35. 9 

0 . 1 

5 . 4 

11. 8 
15.6 1 

10. 4 
10. 3 

Sodium fluoride 



than among the untreated teeth regardless of 
the fluoride solution used. 

In tire upper arch, a smaller proportion of 
caries-free permanent teeth became carious after 
treatment with stannous fluoride than after 
treatment with sodium fluoride. This differ- 
ence is statistically significant. In the lower 
arch, the proportion of caries found in teeth 
treated with stannous fluoride is not signifi- 
cantly different from the proportion in those 
treated with sodium fluoride. Neither is there 
a significant difl'erence in caries incidence be- 
tween the two types of treatment when the data 
for both arches are combined. 

The reduction in the incidence of dental 
caries on tooth surfaces of previously carious 
teeth was not sigirificant for either the sodium 
or stannous fluoride solutions. 

As long as 4 months elapsed between the ini- 
tial examination and the beginning of treat- 
ment of some children. If each child had 
received treatment immediately following ex- 
amination, the demonstrated effectiveness of the 
fluoride solutions might have been greater than 
that observed in this study. 

Summary 

Two groups of school children 9-14 years of 
ago were given topical applications of staimous 
fluoride and sodium fluoride to test the effective- 
ness of these preparations as dental caries pre- 
ventives. Oiro group was treated with a 3 
percent stannous fluoride solution and the other 
with a 2 percent sodium fluoride solution. Tire 
upper and lower quadrants on one side of the 
moutli were treated, and the quadrants on the 
other side served as controls. 


Analysis of data on 688 children reexamined 
16 montlis after the initial examination indi- 
cated that : 

1. The incidence of dental caries in perma- 
nent noncarious teeth was significantly lower 
in mouth quadrants treated with either stan- ' 
nous fluoride or sodium fluoride than in un- 
treated quadrants. 

2. The findings relative to the comparative 
effectiveness of stannous fluoride and sodium 
fluoride were inconclusive. 
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Table 1 . Age distribufion of 588 children avail- 
able for reexamination at the end of a 16- 
month period, Milwaufcie and Oregon City, 
Oreg. 


Fluoride solution ‘ 

Number of children by age (last 
birthday) at time of first ex- 
amination. 

9 

10 

11 

12 

13 

14 

All 

ages 

Stannous fluoride-. 

29 

19 

21 

71 

66 

S4 

290 

Sodium fluoride 

35 

23 

IS 

5S 

76 

SS 

298 

Total 

64 

42 

39 

129 

142 

172 

588 


' All children received four applications. 


Of 671 cliildren treated in the study, 588 
were available for reexamination in April 1957, 
16 months after the first examination. Of these 
298 were treated with sodium fluoride and 290 
with stannous fluoride. Each of the dentists 
examined the same children he had examined 
origmall}'. Equipment and procedures used 
for the reexamination were identical witli those 
of the first examination. hTew record cards 
were prepared so that the examiner would not 
know the results of his first examination nor 
which solution had been used. A prophylaxis 
was given before the second examination to re- 
move any stains that might have developed from 
the application of stannous fluoride. 

In this discussion, analysis of the data on 
caries experience is confined to the erupted per- 


manent teeth seen at the time of the iniiial 
examination. The age classification refers to 
the age (last birthday) at the time of the first 
examination (table 1). 

Results 

The caries experience of the 588 children 
available for the second examination is sliown 
in table 2, and the percentage reduction in tlie 
incidence of newly carious teeth and of carious 
surfaces in previously carious teeth is given 'in 
table 3. 

Of 1,087 upper permanent noncarious teeth 
treated with stannous fluoride, 131, or 12 per- 
cent, became carious. In the untreated quad- 
rants, 241 of 1,084 teeth, or 23 percent, became 
carious. The proportion of teetli that became 
carious is significantly lower among the treated^ 
than among the untreated teeth. 

Of the 1,103 upper permanent noncarious 
teeth that were treated with sodium fluoride, 
171, or 16 percent, became carious. Again, the 
proportion of treated teeth that became carious 
is significantly lower among the treated than 
among the mitreated teeth. 

There were more noncarious permanent teeth 
in the lower arch of the 588 children than in the 
upper arch, and a smaller percentage of the 
teeth in this arch became carious whether 
treated or not. However, in the lower arch as in 
the upper one, the proportion of newly carious 
teeth is significantly lower among the treated 


Table 2. Dental caries experience during a 16-nionlh period in permanent teeth of flooride-freofed 
and untreated mouth quadrants of 588 children, Milwaukie and Oregon City, Oreg. 


Treatment groups, by treated and 
untreated quadrants 


Number of 
noncarious 
teeth, 
December 
1955 


Newly carious teeth, 
April 1957 


Number 


Percent 


Carious 
surfaces 
in newly 
carious 
teeth 


Newly 
carious 
surfaces in 
previously 
carious 
teeth 


Total 

newly 

carious 

surfaces 


Stannous fluoride: 

Treated upper quadrant.-. 
Untreated upper quadrant 
Treated lower quadrant- .. 
Untreated lower quadrant. 

Sodium fluoride; 

Treated upper quadrant... 
Untreated upper quadrant. 
Treated lower quadrant- 
Untreated lower quadrant- 


1,087 

131 

1,084 

244 

1, 261 

88 

1, 247 

150 

1, 103 

171 

1, 105 

257 

1,317 

70 

1,312 

133 


12 

23 

7 

12 


IG 

23 

6 

10 


175 

320 

119 

214 


237 

343 

112 

171 


221 

243 

180 

211 


30G 

503 

305 

425 


192 

203 

IGl 

191 


•120 

510 

270 

305 


Public Heallli Ifeporls 


The Public Health Program 
for Mexican Migrant Workers 

NORMA J. ROBINSON 


C ONTINUAL EFFORT has been made by 
the Public Health Service to identify the 
health problems and to establish specific health 
requirements for migrant laborers coming into 
this country. 

Of the 1% million migrant laborei-s em- 
ployed in agriculture in the United States, ap- 
proximately one-half million are foi'eign 
nationals, principally from Mexico. The Mexi- 
can component is about 450,000. Those who are 
recruited in hlexico for brief periods of time 
to meet a specific need are called braceros (from 
the Spanish word for “arm”). During 1957, 
braceros were employed in 27 States, ranging 
from California on the west coast to Delaware 
in the east. 

The program for employment of foreign 
labor in the United States requires that each 
worker pass a physical examination. Today, 
the Public Health Service has developed a pro- 
cedure for screening large numbere of laborers 
in a relatively short period of tune. 

Early Recruitment 

ilexico has been a source of labor for the 
United States for many years. For a long 
period, however, this recruiting was un- 
supervised. Workers were brought in without 
adequate guarantees as to employment, liousing, 
sanitary conditions, and wages. The working 
conditions and ultimate economic status of 
many of the Mexicair laborers in the United 

Miss Robinson (s a management analysis officer. 
General Methods Staff, Office of the Surgeon General, 
Public Health Service. 


States became a serious jiroblem for this coun- 
try and for Mexico. Particularly during the 
period .of economic depression following 1929, 
distress was general among the Mexican resi- 
dents in the United States; consequently, many 
of the laborers returned to Mexico in various 
degrees of destitution. The Mexican Govern- 
ment was therefore prompted to incorporate in 
the hlexican Federal Labor Law of 1931 defi- 
nite regulations governing the migration of 
Mexican workers, and the Mexican Constitu- 
tion outlined these workers’ rights, including 
compensation for injuries or illnesses and the 
guarantee of return transportation for workers 
given contracts for employment outside the 
counti’y {la). This ofiicial act had a marked 
impact on the emigration of laborers and the 
establishment of standards for the employment 
of Mexican agricultural workers. 

Historically, the Division of Foi’eign Quaran- 
tine of the U. S. Public Health Service has had 
specific responsibility for preventing the intro- 
duction of quaranthiable and other dangerous 
and contagious diseases into the United States 
and for preventing the entry of aliens with 
mental and physical conditions excludable 
under the immigration laws. Prior to World 
War II, medical inspections of Mexican na- 
tionals entering the United States were per- 
formed at the ports of entry along the Mexican 
border. For the temporary visitor, the medical 
inspection was rather cursory. However, it ap- 
pears that particular attention was given to in- 
specting for pediculosis to prevent the introduc- 
tion of typhus fever, and disinfestation was fre- 
quent. Mexican nationals were permitted to 
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(nsfifufe of Perinafai Casualties 


An institute on perinatal casualties will be 
held jointly on December S-12, 1958, by the 
University of Michigan School of Public 
Health and the University of Minnesota School 
of Public Health in Minneapolis, Minn. Mich- 
igan and Minnesota State maternal and child 
healtli and crippled children’s agencies are also 
sponsors. 

The institute will consist of a series of sem- 
inars and discussions on such aspects of peri- 
natal casualties as definition, extent and 
significance; etiology; prevention; growth and 
development; coordination of services; mor- 
tality studies; care of the premature infant; 
specialized programs, such as mental retarda- 


tion, cerebral palsy, and congenital heart dis- 
ease; and program planning and evaluation. 

Each State in Regions V and VI may select, 
at least four staff members (two each from 
MCH and crippled children’s programs) to 
attend the institute. Travel expenses, tuition, 
lodging, and meals of each person selected will 
be financed by tlie U. S. Children’s Bureau. 

For furtlier information Region V appli- 
cants should contact Dr. Donald C. Smith, 
University of Michigan School of Public 
Health, Ann Arbor, hlich., and Region VI 
applicants should contact Dr. Helen M. Wal- 
lace, University of Minnesota School of Public 
Health, Minneapolis. Minn. 
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United States illegally obviously could not have 
been examined. 

Ill 19J:9 the international executive agreement 
between Mexico and the United States included 
a significant change which seriously afl’ected 
the medical examination of Mexican laborers. 
Under this agreement, laborers illegally in the 
United States could be recruited and contracted 
for agricultural work. Subsequent recruiting 
of wetbacks in the United States was can-ied 
out sporadically in scattered areas to meet the 
labor needs of particular localities. Under 
tliese conditions, tlie Division of Foreign Quar- 
anthie could not make complete examinations 
for tuberculosis. Although the Service could 
not conduct a comprehensive medical examina- 
tion program for the illegal entrants, laborers 
who were recruited in Mexico wex'e given medi- 
cal examinations at the designated ports of en- 
try, accorduig to the terms of the 1919 
agreement. 

LegisIaKve Authority 

For several years the Mexican Government 
had been seeking agreements which would pre- 
vent the illegal exodus of J\Iexican workers and 
protect, with respect to wages and working con- 
ditions, its citizens employed in the United 
States. To insure that the United States would 
promptly and effectively support compliance 
with the obligations in the work contracts be- 
tween employer and employee, the Mexican 
Government requested that the United States 
adopt legislation to authorize a United States 
Government agency to contract workers. Public 
Law S2-'rS giving the legislative authority to 
employ agricultural workers from the Republic 
of Mexico was passed on July 12, 1951. 

This legislation gave the Secretary of Labor 
the responsibility for bringing from Mexico ag- 
ricultural workers subject to United States im- 
migration laws. The Public Health Service, 
with responsibility for performing the physical 
and mental examinations of arriving aliens for 
the Immigration Service, continued to carry out 
the medical program for the Mexican laborer’s. 

Following enactment of the new law, IMexico 
and the United States entered mto theMigrairt 
Labor Agreement of 1951. This agreement al- 
lowed establishment of migratory centers in 


Mexico and reception centers in the United 
States to recruit and contract Mexican laborers. 
Both Public Law 78 and the Migrant Labor 
Agr’eement have been extended periodically. 
The jrresent legislative authority will exirire 
on June 30, 1959. 

Medical Examination 

It was agreed that the Public Health Service 
would conduct at the migratory centers in Mex- 
ico a physical and mental examination of each 
laboi’er to assure that he met tire mental and 
health requirements for admission to the United 
States. If facilities were available, each laborer 
would be physically examiired and given a 
photofluorographic chest X-ray, Avith modern 
equipment, and a serologic test. Service physi- 
cians were to be assisted by Mexican physicians 
who would later replace them. In accordance 
with the agreement, the migratory centers in 
Mexico Avere to be located at Aguascalientes, 
Aguascalientes ; Guadalajara, Jalisco; Ira- 
puato, Guanajuato; Monterrey, Xuevo Leon; 
and Chihuahua, Chihuahua. 

On September 13, 1951, Public Health Service 
personnel and equipment for the photofluoro- 
graphic activities at the migratory centers in 
Irapuato, Guadalajara, and Aguascalientes 
were dispatched to Mexico. HoAvever, inade- 
quate electric power for operating fluorographic 
equipment made X-raying impossible. At 
Aguascalientes and Guadalajara it was reported 
that electi’ic jjower could not be brought to 
buildings housing the X-ray equipment. Lr 
addition, poAver stations were reportedly shut 
doAvn during daylight hours, and Service per- 
sonnel Avere advised that there were troublesome 
voltage variations in the local municipal sys- 
tems. During the period from September 13 to 
October 17, 1951, no X-rays Avere made. Be- 
cause of these difficulties, it Avas concluded that 
the progi-am had to be performed at the recep- 
tion centers m the United States. 

By October 31, 1951, approximately 120,000 
laborers had been admitted to the United States 
Avithout receiving chest X-rays. As a solution, 
the photofluorographic equipment Avas moved 
from the migratory centers in Mexico to recep- 
tion centers in the United States. At Eagle 
Pass, Tex., the fii-st X-rays Avere taken on Ro- 
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skeletal, mnscniar, and nervous systems. Mo^t 
laborers were yaccinated or revsceimted for 
smallpox and given initial typhoid hocuhtions. 

In addition, photofluorographic chest X-ravs 
and serologic tests were given to prospective 
laborers when facilities permitf ed, 

Wlieti the war emergency program began the 
selection of eligible laborers was carried out in 
Mexico City, a practice which made possible a 
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remit, the number of Mexicans who entered 

from 0 ^ 000 ^ illegally (wetbacks) increased 
roiu ^9,000 in 1944 to 5G5,000 in lOSO (3 ) . Both 
ountrxes were concerned about the problem, but 
a Mexican border, approximately 1,600 miles 
m iengtip proved to be difficult to patrol etfec- 
cn^ly. rhere were then nine official crossing 
points along the Mexican border which weio 
® y Public Health Service persoimei. 
JUthough the Immigi-ation Service was guard- 
mg the border, the number of patrol officers was 
not sufficient to force all to enter at tJie le^al 
crossing points, ® 

It was realized from the start that to give a 
medtcal examination, including clie.st X-nij, to 
each laborer who entered the United States was 
impossible. Thm was especially true during ac- 
celei*ated recruiting activities iinmediately after 
to signing of an international executive agree- 
ment. In addition, the largo segment of the 
Mexican migrant labor force entering tho 


United States illegally obviously could not liave 
been examined. 

In 1919 the international executive agreement 
between Mexico and the United States included 
a significant change ■which seriously affected 
the medical examination of Mexican laboi-ei’S. 
Under this agreement, laborers illegally in the 
United States could be recruited and contracted 
for agricultural work. Subsequent recruiting 
of wetbacks in the United States was carried 
out sporadically in scattered areas to meet the 
labor needs of particular localities. Under 
these conditions, the Division of Foreign Quar- 
antine could not make complete examinations 
for tuberculosis. Altiiough the Service could 
not conduct a comprehensive medical examina- 
tion program for the illegal entrants, laborers 
who were recruited in Mexico were given medi- 
cal examinations at the designated ports of en- 
try, according to the terms of the 1919 
agreement. 

legislative Authority 

For several years the Mexican Govenunent 
had been seeking agreements which would pre- 
vent the illegal exodus of Mexican workers and 
protect, with respect to wages and working con- 
ditions, its citizens employed in the United 
States. To insure that the United States would 
promptly and effectively support compliance 
■with the obligations in the work contracts be- 
tween employer and employee, the Mexican 
Government requested that the United States 
adopt legislation to authorize a United States 
Government agency to contract workers. Public 
Law 82-YS giving the legislative authority to 
employ agricultural workers from the Republic 
of Mexico was i^assed on July 12, 1951. 

This legislation gave the Secretary of Labor 
the responsibility for bringing from Mexico ag- 
ricultural workers subject to United States im- 
migration laws. The Public Health Service, 
With responsibility for performing the physical 
and mental examinations of arriving aliens for 
the Immigration Service, continued to cairy out 
the medical progi-am for the Mexican laboi’ers. 

Following enactment of the new law, IMexico 
aud the United States entered into the Migrant 
Labor Agreement of 1951. TJiis agreement al- 
lowed establishment of migratory centers in 


Mexico and reception centers in the United 
States to recruit and contract Mexican laborers. 
Both Public Law 78 and the Migrant Labor 
Agreement have been extended periodically. 
The present legislative authority will expire 
on June 30, 1959. 

Medical Examination 

It was agreed that tlie Public Health Service 
would conduct at the migratory centers in Mex- 
ico a physical and mental examination of each 
laborer to assure that he met the mental and 
liealth requirements for admission to the United 
States. If facilities were available, each laborer 
would be j)bysically examined and given a 
photofluorographic chest X-ray, with modern 
equipment, and a serologic test. Service physi- 
cians were to be assisted by Mexican physicians 
who would later replace them. In accordance 
with the agreement, the migratory centers in 
Mexico were to be located at Aguascalientes, 
Aguascalientes ; Guadalajara, Jalisco; Ira- 
puato, Guanajuato; Monterrey, Nuevo Leon; 
and Chihuahua, Chihuahua, 

On September 13, 1951, Public Health Service 
personnel and equipment for the photofluoro- 
graphic activities at the migratory centers in 
Irapuato, Guadalajara, and Aguascalientes 
were dispatched to Mexico. However, inade- 
quate electric power for operating fluorographic 
equipment made X-raying impossible. At 
Aguascalientes and Guadalajara it was reported 
that electric power could not be brought to 
buildings bousing the X-ray equipment. In 
addition, power stations were reportedly shut 
down during daylight hours, and Service per- 
sonnel were advised that there were troublesome 
voltage variations in the local municipal sys- 
tems. Dux'ing the period from September 13 to 
October 17, 1951, no X-rays were made. Be- 
cause of these difficulties, it was concluded that 
the program had to be performed at the recep- 
tion centers in the United States. 

By October 31, 1951, approximately 120,000 
laborers had been admitted to the United States 
without receiving chest X-rays. As a solution, 
the photofluorographic equipment was nxoved 
from the migi-atory centers in Mexico to recep- 
tion centers in the United States. At Eagle 
Pass, Tex,, the Jirst X-rays were taken on No- 
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vemher 4, 1951. Piiotofluorograpbic equipment 
M’as installed at the reception centers in El Paso 
and Harlingen, Tex., and El Centro, Calif., and 
was in operation about 30 days after the estab- 
lishment of the X-ray program at the Eagle 
Pass reception center. 

The reception centers were successful in tak- 
ing only 8,028 X-rays during the rush season. 
The reason for this limited number was that 
the majority of laborers had I’eceived contracts 
when the difficulties were being encountered in 
Mexico and before it was possible to install 
photofluorographic equqiment at the reception 
centers in the United States. Many of the la- 
borers X-rayed had already been in the United 
States and were returning to the reception cen- 
ters to be reconti'acted. 

Migratory and Reception Centers 

There are, then, two types of migratory labor 
processing centers : migratory centers in Mexico 
and reception centers within the United States 
along the Mexican bordei'. The reception cen- 
ters in the United States now are at Hidalgo, 
Eagle Pass, and El Paso, Tex. ; Jfogales, Ariz . ; 
and El Centro, Calif. In Slexico the number 
and the location of the migratory centers are in- 
fluenced by the demand for laborei'S. During 
fiscal year 1957, Mexico’s migratory centers 
were at Empaljne, Sonora j Monterrey, Nuevo 
Leon, and Chihuahua, Clhhuahua. Each mi- 
gratoiy center recruits the laboi’ers in accord- 
ance with requests recei%’ed from the I'eception 
centers. 



8S4 


Until 1954, illegal entrants from Mexico con- 
tinued to pose a serious problem. Wliile the re- 
cruiting program contracted about 200,000 
laborers under the terms of the internation.!! 
agreement during 1953, it was estimated that 
approximately 1 million Mexicans crossed the 
border illegally to accept employment. 

In 1954, the U, S. Department of Justice 
increased the number of border patrol oiScers 
and took other effective measures leading to the 
gradual decline in the illegal entry of Mexican 
laborers, 

A concomitant change occurred in the num- 
ber of laborers recruited to fill the gap produced 
by the decline in illegal immigration. Based 
on experience, the U. S. Department of Labor 
had planned to request 260,000 laborers from 
Mexico during fiscal year 1955 ; however, it was 
necessary to recruit 350,000 laborers during that 
3 'ear in order to meet the demand. The number 
of laborers contracted each year has continued 
to increase, as indicated by the 428,410 laborers 
during fiscal year 1956 and 450,162 laborers 
during fiscal year 1957. Today the wetback 
pi’oblem has been largely resolved, and braceros 
are provided by the controlled farm labor pro- 
gram. 

Current Medical Program 

The action taken to control illegal immigra- 
tion has made possible the conduct of an effec- 
tive medical program for Mexican laborers. 
Since 1954, every laborer contracted by the 
U. S. Department of Labor has been given a 
medical examination. In addition, tlie medical 
program is geared to meet tlie increases in the 
need for agricultural workers, without sacri- 
ficing the quality of the medical examinations. 

The entire medical program for Mexican 
laborers at the migratory centers in Mexico and 
the reception centers in the United States is 
carried out under the direction of the Public 
Health Service medical officer assigned to the 
district quarantine station, El Paso, Te.v. 
Mexican doctors and nurses are employed to 
perform the medical examinations at the migra- 
tory centers in Mexico, and Public Health Serv- 
ice doctors and a limited number of contract 
doctors conduct the medical program at the re- 
ception centers in the United States. 

imljitc llcjttU }Scporl» 



The medical examination at the migratory 
centers in Mexico is essentially a screening 
process. On the basis of clinical diagnosis, la- 
borer's who have tuberculosis, venereal diseases, 
or otiier corrditions making them unfit for ac- 
cepting employment in the United States are 
rejected. Those who pass the pJiysical exam- 
ination are vaccinated for smallpox. The 
vaccine is provided by the Mexican Govern- 
ment without cost to tire United States farm 
placement program. 

The primary purpose of the physical exami- 
nations at migratory center’s in Mexico is to 
eliminate unnecessary hardslrips for the Slexi- 
can laborers. Those who are rejected at the mi- 
gratory ceirter-s are spared the trip to the re- 
ception center and the disappointment of being 
rejected and returned to the migratory center. 
In addition, the Mexican physicians at the mi- 
gratory centers aid the laborers in finding med- 
ical care, freqrrently at the office of the Mexicarr 
health service, for remediable conditions. Tire 
record of medical rejections at tire migratory 
centers for the fiscal years 1952 through 195T 
is shown in table 1. 

Laborers who pass the physical examination 
at the migratory centers are transported, under 
the supervisioir of the U. S. Labor Department, 
by railroad or bus to the reception ceirters. 
There they are fir’St processed by the Public 
Health Sei’vice per-somiel. Each laborer and 
his personal effects are dusted with an insecti- 
cide, The laborer is therr examiired for evi- 
dence of venereal disease, given a pliotofluoro- 
graphic chest X-ray, and examined for any 
other phj^sical conditions which woidd be con- 
tagious or make the laborer unfit for agricul- 


tural work. All laborers with evidence of ve- 
nereal disease are routinely treated, and most 
of them are then permitted to accept employ- 
ment. However, when a venex’eai disease case 
cannot be cured with a single treatment, the la- 
borer is I’ejected and I’etunied to Mexico. 

.tUl laborers with tubez’culosis, cozitagious 
diseases, or other disqualifying physical de- 
fects are rejected and returned to the migra- 
tory centers in Mexico, In accordance with 
the joint operating instructions between the 
United States and the Mexican Government, 
effective July 1, 1956, laborers rejected at the 
I’eception centers must be reported to the Mexi- 
cair consul. The Public Health Service doctor 
at the reception center gives the worker and the 
Mexican consul a written diagnosis of the case 
so that the information may be transmitted to 
the appropriate Mexican authorities. The 
medical causes for rejection and the number of 
laborers rejected at the reception centers for 
the fiscal years 1952 througli 1957 ax’e shown in 
table 2. 

Medical Program Cost 

Employers of Mexican laborers reimburse the 
United States Government for all expenses of 
tlie Mexican farm labor progi'am, except costs 
of U. S. Department of Labor irersonnel, 
through a revolving fund to which employer’s 
pay a fixed fee per worker liired. The re- 
mainder of the fund is made up of Department 
of Labor appropriations. Since 1951 the costs 
of medical examinations of Mexican laborer’s 
liave been charged to that fund. 

Medical expenses are incurred for (a) medi- 
cal examinations and vaccinations performed 


Table 1. Medical rejections at the migrofoiy centers for fiscoj years 1952 through 1957 




Number of 
laborers 
examined 

Aledical causes for rejection 




Fiscal year 

Mental 

Tubercu- 
losis and 
pulmonari" 
conditions 

Venereal 

disease 

Other 

conditions 

Total 

rejected 

Rate of 
rejection 

1952 

187. 5G9 
205, 941 
ISO, 871 
2G3, 37G 
415, 210 
440, 3‘32 

5 



3, 206 
7,033 

3, 613 


1953 

70 

1 



1. 92 

1954 

07 


7, 781 
0 , Sot 

3. 77 

1955 

0 

o 


1,189 
3, 190 
1,S0S 

0 , 

4, 353 

3. 23 

19oG.. 


5, 594 

' 2 . 12 

1957.,: 

3 


G, / is 

10, 057 

2. 42 




3,741 

5, 587 

I. 2G 
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Table 2. 


Medical causes for rejecHng Mexican migrant laborers and number 
reception centers during fiscal years 1952 through 1957 


rejected ot the 


Fiscal year 

Number 
of laborers 
examined 

Medical causes for rejection 

Total 

rejected 

Rate of 
rejection 

Mental 

Tubercu- 
losis and 
pulmonary 
conditions 

Venereal 

disease 

Other , 
conditions 

1952 

1953 

1954.. 

1955 

1956 

1957 

333, 071 
292, 89 1 
221, 119 
340, 070 
435, 332 
457, 360 

12 

39 

23 

9 

13 

14 

676 

2,536 

2,724 

4,357 

5,277 

5, 050 

75 

523 

188 

271 

16 

98 

116 

764 

658 

1, 132 
451 
416 

879 
3. 862 
3, 593 
5,769 
5.757 
5,578 

0.26 

1.3 

1.6 

1.7 

1.3 

L2 


at the migratory centei-s in Slexico, (6) hos- 
pital and medical care for laborers who are 
injured or become ill between migi-atoiy centers 
and the reception center or at the reception 
center, and (c) medical examinations per- 
formed at the reception centers in the United 
States. 

The Foreign Quarantine Division conducts 
the entire medical program at a minimal cost 
to employei’s. During fiscal year 1957 Sfexican 
laborers were examined at the migratory 
centers in Sfexico at a cost of approximately 
20 cents per laborer. The complete medical 
examinations, including chest X-rays, at the re- 
ception centers in the United States, for 457,360 
laborers amoimted to approximately 73 cents 
per laborer. The medical examinations at the 
migratoiy centere in Mexico, hospital and medi- 
cal care provided by the Public Plealth Service, 
and medical examinations at the reception 
centers in the United States were performed, 
on the average, for 95 cents per laborer receiv- 
ing a conti’act for employment in the United 
States. 

Today the medical program for the exami- 
nation of Mexican laborers conducted by the 
quarantine service is effective because many of 
the problems plaguing efforts to conduct a com- 
plete medical program dui-ing and after World 
War n have been resolved. Control of illegal 
labor immigi’ation, development of new tech- 
niques and equipment, and research have all 
contributed to the success of the present medi- 
cal program. However, the program is sub- 
jected to continuous review and analysis in 
order to improve further the techniques and 


procedures and to resolve the challenging prob- 
lems still encountered. 

Venereal Disease Program 

For many j’ears the Public Health Service 
and certain State health departments have been 
concerned about the possible importation of 
venereal mfections into the United States by 
immigi’ants. In the examination program for 
Mexican laborers, the venereal disease aspect 
has received considerable attention, Mexican 
laborers recruited since the early part of World 
War II have been medically examined, and, 
whenever laboratory facilities have been avail- 
able, have been given serologic tests for the 
detection of syphilis. 

Prior to 1951 all serologic tests wex’c per- 
foi’med in Mexico. However, in 1951 the mi- 
gratory labor agreement between Sfexico and 
the United States pei’mitted Public Health 
Service physicians to carry out such examina- 
tions and treatment of positive cases of syphilis. 

Since the beginning of fiscal year 1955, the 
Venereal Disease Program in cooperation with 
the Division of Foreign Quarantine, the De- 
partment of Labor, and several State health 
departments has serologically screened more 
than 300,000 migrant agricultural workers from 
Mexico. The annual figures are as follows: 


Fiscal year 

Number Number 
tested reactors 

24, 750 2, 61 i 

Percent 
Tcactue 
10. 0 

lOKfi 

.. 31,712 

2, 911 

9.2 

lQs;7 - 

105, 355 12, 559 

7.0 

1958 » 

.. 90, 376 

S, OOS 

S 3 


• 7 months. 
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Screening of the migrant group for syphilis 
has been hindered by the fact that the blood 
specimens had to be mailed to distant labora- 
tories for testing and the braceros were dispersed 
to various working localities before the test re- 
sults were known. The reactors had to be 
traced to their place of ^work and brought in for 
diagnosis before they could be treated for syphi- 
lis. This procedure involved costly fieldwork 
and complicated recordkeeping. The Venereal 
Disease Program has solved this problem, by 
developing a rapid blood test thjit gives immedi- 
ate on-the-spot results. The new test, known 
as the I’apid plasma reagin (DPK) test, is now 
being demonstrated in the Mexican- migrant 
testing program at El Centro, Calif., and re- 
active cases are detected immediately, diag- 
nosed, and treated. Thus the need for field in- 
vestigation work and records has been entirely 
eliminated. 

In addition to diagnostic and treatment serv- 
ices provided at the El Centro reception center, 
epidemiological reports are prepared on marital • 
contacts of venereally infected braceros and re- 
ferred to State health departments in Mexico 
for followup. 

Eecently the Public Health Service presented 
to representatives of the U. S. Department of 
Labor and to growers concerned with the farm 
labor program of Mexico a plan for conducting 
a serologic screening service at the reception 
center’s. This plan was unanimously approved 
although the screening as proposed means some 
additional cost to the growers. The demonstra- 
tion project in El Centro was taken over by the 
Division of Foreign Quarantine on Jidy 1, 1958, 
and similar activities are expected to start by 
September 1 at the three other large reception 
centers on the border. The Venereal Disease 
Branch of the Communicable Disease Center, 
Public Health Service, is assisting the Division 
of Foreign Quarantine by supplying personnel 
to advise on program requirements, to help train 
laboratory workers m RPIi testing, and to assist 
in initiating the progi’am at the other centers. 

Phofofluorographic X-rays 

To the extent that X-ray facilities have been 
available and ilexican laborers legally re- 
cruited, it has been piossible to prevent ^Mexican 


laborers with tuberculosis from entering the 
United States. As effective control measures 
were taken to prevent illegal migration from 
Mexico, the number of laborers who were 
X-rayed and rejected under a controlled recruit- 
ment program continued to increase. Only 
61,654: Mexican laborers were X-rayed during 
1952 as compared with the 457,360 Mexican 
laborers in 1957. 

Efforts were directed to establishing a com- 
plete X-ray program following the decision to 
carry out the X-ray program at the I’eception 
centers in the United States rather than at the 
migratory centers in Mexico. Because the 
X-ray activities required more time than any 
other phase of the examination, developing the 
most efficient methods of operation was empha- 
sized. Today peak workloads of appi’oximately 
4,000 laborers per day are processed by acliiev- 
ing maximum capacity from each machine. The 
records reveal that two X-ray machines have 
taken as many as 5,400 photofluorograms dur- 
ing one 24-hour period. The total process, 
taking photofluorograms, developing the film, 
and reading the X-rays, has been accomplished 
at the reception centers without time delays. 

While the laborers are at the reception cen- 
ters, the photofluorograms are read by physi- 
cians with special training in radiology. When 
the X-ray reveals that a laborer has tubercu- 
losis, the laborer is returned to Mexico. Dur- 
ing the fiscal years 1952 through 1957, approxi- 
mately 20,000 Mexican laborers were returned 
for that reason. 

The rate of rejection of laborers with tubercu- 
losis appears to be declining. Of the total 
examined, 1.22 percent were returned during 
fiscal years 1954 and 1955, 1.14 percent during 
1956, and 1.07 percent during 1957. 

In the past, one cause of a slowdown in the 
X-ray work had been the need to make 14" x 17" 
X-ray plates whenever the 70 mm. photofluoro- 
gram suggested tuberculosis or any other dis- 
quvalifying condition. A recently developed 
X-ray camera improves the quality of the film 
to the extent that 14" x 17" X-ray plates are no 
longer necessary. In addition to saving the 
cost of the 14" X 17" X-ray plates, the new 
camera decreases the radiation exposure to 
about one-third of that received from the pres- 
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eiit equiiiineut. Plans are being made to install 
this camera at all reception centers. 

Louse Control 

The human body louse is the well-known 
transmitter of typhus, one of the six quaran- 
tinable diseases. In the course of cai'eful con- 
tx'oi activities against the insect, including dis- 
infestation with DDT, the question of louse 
resistance to that insecticide arose. 

Historically, DDT-resistant body lice were 
first observed m Korea in 1951. The insecti- 
cide, used so effectively throughout the world in 
the control of lice, and certain others used since 
1945 wer*e no longer effective in the control of 
body lice in that war area. It was found, how- 
ever, that lindane brought satisfactory control. 
iUso, an insecticide mixture containing pyreth- 
rum, used for many years in insect control woi’k, 
proved effective against DDT-resistant lice. 
Unfortunately, however, it was found that 
pyrethrum does not possess the highly desirable 
residual quality of DDT and lindane. 

Further, findings in 1953 from a survey of the 
World Health Organization showed an alarm- 
ing degree of insecticide resistance, particular!}^ 
to DDT, in the lice studied in a munber of coun- 
tries. Tliis survey found resistance to DDT in 
body lice in Mexico and reported a few instances 
of louse resistance to lindane and even to 
pyrethrum, findings corroborated in moi'e re- 
cent studies. 

During February and March 1957, the Public 
Health Service conducted at El Centro, Calif., 
tests which showed moderate resistance to DDT. 
Wlien lice were exposed for 24 hours to 0.1 per- 
cent DDT in 4 tests, the survival rate ranged 
from 32 percent to 100 percent. The average 
survival in these 4 tests was 59.0 percent. IVlien 
0.5 percent DDT was used in 6 tests, the survival 
rate ranged from 9.0 percent to 37.0 percent, 
with an average of 20.0 percent. Application 
of 1.0 percent DDT in 6 tests showed a survival 
rate ranging from 8.0 percent to 35.0 percent, 
with an average of 20.0 percent. Use of 5.0 per- 
cent DDT in 4 tests provided survival rates 
ranging from 3.0 percent to 40.0 percent, with 
an average of 25.0 percent. In all tests at least 
moderat^ resistance to DDT was exhibited by 
the lice. These findings are supported by re- 
sults of studies conducted since. 


At least for the present, the use of DDT in 
louse control work along the Mexican border 
has been abandoned, and although lindane ap- 
peal’s satisfactory now, possibly within the next 
year or two this. insecticide may suffer the sme 
fate. Kew insecticides must be ready for use 
at that time. Otherwise, it may become nece.s- 
sai’y to revert to the cumbersome and expensive 
louse-control methods used prior to DDT. In 
that era, clothing, bedding, and other items were 
treated with steam or dry heat in specially con- 
structed autoclaves or with chemicals such .as 
hydrocyanic acid gas or cMoropicrin. Persons 
were treated with kerosene emulsion soap and 
other sbnilar crude formulations. 

Scientists and insecticide manufacturers 
throughout the world are striving to find insec- 
ticides that may be effectively and safely em- 
ployed in louse control. The actual efficacy and, 
particularly, the safe use of new insecticides for 
the control of body lice on human beings re- 
mains to be demonstrated, first in the laboratory 
and then under operational conditions in the 
field. The Division of Foreign Quarantine is 
now planning a research program for studies 
which will lead to a solution of the insecticide 
resistance problem. 

Iji spite of setbacks from insecticide resist- 
ance, the Foreign Quarantine Division’s louse 
control activities have had some measure of suc- 
cess. It was the opinion of professional per- 
sonnel making the medical examinations of 
Mexican laborers in 4951 and 1952 that as many 
as one-half of the Mexican laborers were suffer- 
ing from pediculosis. A careful inspection of 
a number of Mexican laborers during 195G 
showed infestation to be only about 10 percent. 

Smallpox Vaceinafion 

Mexican laborei-s are vaccinated against 
smallpox in compliance with the Public Health 
Service requirements. Until recentl}', Mexican 
laboi’ere wei’e vaccinated each year without re- 
gard to previous vaccinations ev'en though tiie 
recognized period of immunity aftei’ a success- 
ful immunization is 3 years. Tlie practice of 
revaccinating inaxiy of the laborers upon re- 
entiy was adopted as the most expeditious 
means of insuring that aU lahorers were im- 
munized. During the past year tlie U. _S. 
Department of Justice has adopted tlie practice 
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of issuing identification cards on winch the 
date of the smallpox vaccination is stamped. 
After the IMexican laborers arc issued identi- 
fication cards, they will he revaccinated only at 
the end of a 3-year period. The revised pro- 
cedure will provide the necessary immunization 
against smallpox and, at the same time, reduce 
the amount of vaccine and personal seiwices 
needed previously to vaccinate all laboreis 
annually. 

Medical Care Program 

The Division of Foreign Quarantine pro- 
vides emergency medical care for jMexican 
workers who become ill while enroute from the 
migratoiy centers in Mexico or who otherwise 
need emergency medical care while at the re- 
ception centers in the United States. Nearby 
hospitals have been contracted to care for the 
laborers who develop serious or piolonged 
illnesses. The need for hospital care is deter- 
mined by the medical personnel at the reception 
centers. Expenditures for hospitalization have 
been extremely low in comparison with the 
number of laborers who enter the reception 
centers each year. The cost of hospitalization 
was $9,331 during fiscal year 1955, $12,580, dur- 
ing 1050, and only $5,649 during 1957. 

The requirements for emergency medical care 
at the reception centers have always been un- 
predictable. In 1957, an unprecedented need 
for this care occurred when the Asian influenza 
became epidemic among the Mexican laborei’s. 

A total of 4,122 cases of infiuenza was reported 
by the reception centers from August 3 through 
October 11, 1957. Because of the short dura- 
tion and mildness of the illness, the patients 
usually did not require hospitalization, and it 
was necessai’y to provide medical care at the 
reception centei’s. During the height of the 
epidemic the medical personnel frequently 
worked round-the-clock. Only two laborei’s 
were sent to contract hospitals for treatment. 

After the Jlexican laborer has been con- 
tracted and leaves the reception center, the em- 
ployer is responsible for providing medical 
care. The laborer, while employed in the 
United States, is given the same guarantees 
with respect to medical care and compensation 
that are provided to domestic agricultural 
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workers under applicable State laws. In the 
absence of such laws, the employer must either 
obtain an insurance policy or supply an ' in- 
demnity bond to secure the payment of benefits, 
including medical, surgical, and other necessary 
care and treatment, for work-connected illness 
or injury. In addition to insuring the laborer 
against occupational risks, the emploj'ei must 
afso obtain life and nonoccupational insurance 
for the Mexican ivorkers. Ilowevei, the pre- 
miums for the latter insurance are deducted 
from the Mexican worker’s wages. 

Summary 

The recruitment of Jlexican laborers, origi- 
nally a war emergeiic}' measure at the begin- 
ning of World War II, has become an 
established program. Mexican laborers are 
considered essential in tire production of agri- 
cultural products in the United States, and 
during 1057 they were employed in 27 States. 
At present, ^Mexican laborers represent ap- 
proximately two-fifths of all the migrant labor- 
ers (United States and foreign) employed in 
the United States. 

Since the start of recruitment in 1942, a .spe- 
cific program for the medical examination of 
these laborers has been carried out by the Public 
Health Service. However, for many years the, 
Mexican labor program was fraught with 
unique problems precluding the most eflVcIive 
conduct of its medical phase. 'Fhe progress of 
such a program depended upon the establish- 
ment of effective international agreements be- 
tween the United States Government and the 
Mexican Government. The United States Gov- 
ernment, moreover, had to enact special legisla- 
tion on the employment of Mexican nationals 
and had to take effective measures to prevent the 
illegal immigi-ation of laborers into the United 
States. 

Since 1954 every ilexicau laborer who has 
received a contract for employment in the 
United States has been dusted with an insecti- 
cide, vaccinated, examined for evidence of 
venereal disease, given a photofluorographic 
chest X-ray, and examined for any other con- 
dition which would make the laborer inadmi.«si- 
ble or unfit for agricultural work. 

Of the challenging problems in the medical 
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examination program, louse control is one of 
the most signilicant. Scientists throughout the 
workl are searching for new insecticides that 
may he effectively and safely employed in louse 
control, and the (fuarantine sei'vice is planning 
to participate in the laboratory research. Tlic 
Public Health Service continues to seek new 
methods to improve theiJresent program iji or- 
der to prevent tlie introduction of dangerous 
contagious diseases into the United States. 
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Rehabilitafion of the Deaf-Blind 


Publication of a manual to guide the reha- 
bilitation of the deaf-blind was announced at a 
meeting June 19, 195S, in Washington, D, C., 
sponsored by the Industrial Home for tlie Blind 
in Brooklyn, N. Y., and tiie Office of Vocational 
llehabilitation, Department of Health, Educa- 
tion, and Welfare. This book for professional 
workers i.s the first such major effort in tiie 
United Slates for the rehabilitation of the deaf- 
hliud. 

The manual is tlie result of 2 years of studj’ 
and research by the staff of the home and other 
specialists, supported by a research grant from 
the Federal agency. It is primaril3’ a sum- 
maiw report of the pilot stud}-, treating rehabil- 
itation of the deaf-blind in simple language. 
Later volumes will discuss more technical as- 
pect.s. 

At tJie Washington meeting, Hiss Sfary E. 
Switzer, director of the Office of Vocational 
Kehabiiitation, received the first copj’ of the 
manual from Peter J. Salmon, executive di- 
rector of the home. Miss Switzer, pointing out 
that the key to rehabilitation of tlie deaf-blind 
is communication, said that one of the easiest 
methods is the recently developed international 
standard manual alphabet, now recommended 
for worldwide use. In this system, the com- 
municator uses an index finger to outline stand- 
ard block letters in tlie palm of the recipient. 

^ of tlie homes staff, Bobeit J. 

Smithclas, who holds a masters degree al- 
though he has been blind and deaf since child- 



Peter J. Salmon uses a grease pencil to denioiiftrale 
the new international standard inaniiai alpliahet. 
Robert J. Smithdas is tlie “reader.” In aclujl prac- 
tice, letters are merely traced in tlie paira of the 
hand. 

hood, demonstrated the system at the meeting. 
Others attending the gathering were represent- 
atives of Galiaudet College and other organi- 
zations concerned with the blind and the deaf. 

Copies of Rehabilitation of Deaf-Blind Pei- 
sons; A Manual for Professional V oikers aie 
available from tlie Industrial Home for tbe 
Blind, 127 Willoughby St., Brooklyn, A. I. 
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Milk Sanitation Honor Roll for 1956’-58 


Kight5'-five coiumunities have been 
added to the Public Health Service 
milk sanitation “honor roll,” and 31 
communities on the previous list 
have been dropped. This revision 
covers the period from July 1, 1030, 
to June 30, 195S, and includes a total 
of 283 cities and 87 counties. 

Communities on the honor roll 
have complied substantially with the 
various items of sanitation con- 
tained in the milk ordinance sug- 
gested b.v the U. S. Public Health 
Service. The State milk sanitation 
authorities concerned report this 
compliance to the Public Health 
Service. The rating of 00 percent 
or more, which i.s necessary for in- 
clusion on the li.st, is computed from 
the weighted average of the percent- 
ages of compliance. Separate lists 
are compiled for communities in 
which all market milk .sold is pas- 
teurisiDd, and for those in . whicli 
both raw milk and pasteurized milk 
are sold. 

The suggested milk ordinance, on 
which the milk sanitation ratings 
are based, is in effect tlirough vol- 
untary adoption in ISO counties and 
I.IOO municipalities. The ordinance 
also serves as the basis for the regu- 
lations of 34 States and 2 Terri- 
tories. In 14 States and 2 Terri- 
lories it is in effect statewide. 

The ratings do not reju’e.sent a 
I'omplcte measure of safety, but the.V 
do Indicate how clo-sely a commu- 
nity’s milk supply conforms to (he 
standards for grade A milk n.s .stated 
in the suggested ordinance. High- 
grade pasteurized milk is .safer than 
high-grade raw milk because of the 
added i>rotection of pa.steurization. 
The second list, therefore, shows the 
percentage of i)a.'.(eurized milk .sold 
in a community which al.co permits 
the sale of raw milk. 

Although .semiannual pul)lication 
"t iho li.st is inleudcd to encourage 
commimitios operating under tlie 


This compilation is from the Divi- 
sion of Sanitary Engineering Serv- 
ices, Bureau of State Services, 
Public Health Service. The pre- 
vious listing was published in 
Public Health Reports, March 
1938, pp. 279-282. The rating 
method was described in Public 
Health Reports 53: 1386 (1938). 
Reprint No. 1970. 


suggested ordinance to attain and 
maintain a high level of enforce- 
ment of Its provisions, no compari- 
son is intended with communities 
operating under other milk ordi- 
nances. Some communities might 
be deserving of inclusion, hut they 
cannot be listed heeati.se no arrange- 
ments have l>eeu made for determi- 
nation of their ratings by the State 
milk sanitjition authority concerned. 
In otlier cases, the ratings which 
were submitted have lapsed because 
they are more than 2 years old. 
Still other communities, some of 
which may have high-grade milk 
supplies, have indicated no desire for 
rating or inclusion on this list. 

'Phe rules for inclusion of a cont- 
uuiuity on the honor roli arc; 

1. All rating.s inn.st be determined 
l).v the State milk sanitation author- 
ity in accordance with the Public 
Health Service rating method, which 
is ba.sed upon the grade A pa.steur- 
ized milk .and the grade A raw milk 
reuuirements of the Public Health 
Service milk ordinance. (A de- 
parture from tlie method described 
('(insists of computing the pasteur- 
ized milk rating by weighting the 
pasteurization plant rating twice 
tiiat of the raw milk intended for 
piistenrization.) 

2. JTo community will be included 


on tlie list unless both its pasteur- 
ized milk and its retail raw milk 
ratings are 90 percent or more. Com- 
munities in which only raw milk is 
sold will be included if the retail raw 
milk rating is 90 percent or more. 

3. The rating used will be the 
latest submitted to the Public 
Health Service, but no rating will 
be used which is more than 2 years 
old. (In order to promote continu- 
ous rigid enforcemeut rather than 
occasional “cleanup campaigns,” it 
is suggested that, when the rating 
of a community on tlie list falls be- 
low 00 percent, no resurvey be made 
for at least G months. This will re- 
.sult iu the removal of the comiminity 
from the subsequent semiannual 
list.) 

4. No community will be included 
on the list unless its milk supjjly Is 
under an established program of of- 
liciiil routine inspection and labora- 
tory control provided by itself, the 
county, a milk control district, or the 
State. (In the absence of such an 
official program, there can be no as- 
surance that only milk from sources 
rating 00 percent or more will be 
used continuously.) 

5. The Public Health Service will 
make occasional check surveys of 
cities for which ratings of 00 per- 
cent or more have been reported by 
the Slate. (If (he check rating i.s 
lo.«s tlian 00 percent, hut not less 
tliaii 8.3, the city will be removed 
from the 00-percent list after (! 
months unless a resurvey submitted 
by the State daring this probation- 
ary period .shows a rating of 00 per- 
cent or more. If tile check rating is 
le.ss than 8.7 percent, tlie city will ho 
removed from the list immediuteiy. 
If the check rating is 00 percent or 
more, tlio city will be retained on the 
list for 2 years from the date of the 
check survey unlo.ss a .sub.sequent 
rating during this period warrants 
its removal.) 
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Communities awarded miik sanitation ratings of 90 percent or more, July 1956-June 1958 

100 PKllOEKT OF MAllKKT MILK PASTE UllIZKD 


Coiiniiuw't!/ Dale of raliinj Community ' Dale of ratiii/j 


C’ommuntitj Dale of niliwj 


Arizona 


Illinois — Con tin ued 


Kentucky 


Onihain Couiily 10-16-1050 

Phounix 2--.-iy57 

Colorado 

Boukler County 12-14-1056 

Colorado Springs 12-13-1057 

Denver 8-27-1957 

Las Aiiiinab-Huerfant) 

Counties 4-22-1058 

Pueblo County 2-13-1958 

Wold County 10-24-1957 


District of Columbia 


Washington.. 

Ceoryia 

3- 6-1958 

Albany 

11-23-1957 

Athens-Clarko County. 

4- 2-1957 

Atlanta 

8-23-1957 

Augusta 

2-14-1058 

Bainbridge 

3-25- 1958 

Baxley 

8-14-1956 

Cairo 

Calhouu-Gordon 

5- 7-1958 

County. - 

9- 7-li»50 

Cartursville 

1-30-1957 

Columbus 

Dalton- Whit field 

1-18-1957 

County 

5-21-1957 

Griffin 

11-14-1957 

La Grange 

12-20-1956 

Moultrie 

5-22-1957 

Quitman — 

Savaunah-Chatham 

5- S-1957 

County. 

Statesboro-Bulloch 

9-25-1956 

County. -- 

3-27-1957 

Valdosta- - 

3-12-1958 

Waycross- 

Illinois 

3-14-1958 

Chicago 

East Side Health Dis- 

6-13-1957 



Brooklyti 
• Cahokia 

East St. Louis 
Fairmont City 
National City 

6- 5-1958 

Washington City 
Evanston 

3-13-1957 

North Shore municipal- 
ities 

3-20-1957 


Glencoe 


Highland Park 

Kenilworth 

Lake Bluff 

Lake Forest 

Northbrook 

Wilmette 

Winuetka 

Oak Park 3- 6-1957 

Peoria 4-17-1958 


Indiana 


Anderson 5-22-1957 

Berne, Bluffton, Warren 

area_. 1-17-1957 

Bloomington 1-10-1958 

Bremen 1-29-1958 

Calumet region 4-24-1957 

East Chicago 
Gary 

Hammond 

Columbia City 6-26-1957 

Cooperative Grade A 

area 2-13-1958 

Holland 
Huutingburg 
Jasper 
Tell City 

Elkhart, Goshen, Nup- 

panee area 12- 5-1957 

Evansville 12-20-1956 

Frankfort 6-10-1957 

Indiana Falls City area. 10-16-1957 
Jeffersonville 
New Albany 


Salem 

Scottsburg 

Kokomo - 

Lafayette and W. La- 
fayette — 
Lake County 

Logansport 

Marion County — 

Michigan City 

Muncie 

New Castle. . .. 

North Alanchester. 

PtTU — 

Kiehmoud- . . - — 

Kochcsler 

South Bend 

Union City 

Vincennes 

Warsaw 

Winchester 


2-19-1957 


5- 5-1958 
3-25-1957 

3- 27-1958 

4- 2-1958 
4-23-1958 

1 1- 30-1950 
4-24-1958 
7- 3-1957 

4- 10-1957 
1-24-1957 

13-19-1906 

12- 11-1957 
r- 3-1957 

10- 3-1957 

11- 16-1956 

5- 7-1957 


Barbourvillc 

Batdstown and Nelson 

County 

Bell County 

Benton and Marsliall 

County 

Bowling Green and War- 
ren County 

Brandenburg 

Butler and Falmouth.. 

Cadiz — 

Campbellsville 

Covington.. — 

Cynthiana and Harrison 

County. 

Danville and Boyle 

County... 

Elizabethtown... 

Frankfort - 

Georgetown 

Greenville 

Harrodsburg 

Hodgenville 

Hopkinsville aiid Chris- 
tian County 

Lawrencebtirg and An- 
derson County 

LeitchO'eid and Grayson 

County 

Liberty 

Louisville and Jefferson 

County - 

Mayfield and Graves 

County 

Maysville 

Monticello 


n-28-iyo6 


5-21-1957 

4-19-1957 

2- 0-1U5S 


7-22-1957 
4-1 1-1957 
4- 2-1958 
10- 5-1950 
4- 5-1057 
6-13-1957 

4- 8-1958 

4-.--195S 
1- 8-1968 
10-18-1957 
10-16-1950 

1- 21-1958 

2- 20-1957 

2- 14-1957 

9-20-1957 

6- 5-1958 

10-10-1957 
10-1 1-1950 

3- --I958 

8- 2-1957 

7- 23-1957 
7-20-1956 


Morganfield and Union 

County 

Morgantown 

^Murray and Calloway 

County 

Newport and Campbell 

County - 

Owensboro 

Owenton 

Paducah - 


1-21-1958 

1- 10-1958 

2- 5-1958 

10-18-1957 
5- 9- 1 958 
;i-31-t95S 
7-31-1957 


Paris and Boiirhon 

County - 

Peiullelon County. 

Shelby County 

Sinitbland and Living- 
ston County 

Trigg County 


I- l‘.l5S 
j- 2-1958 

1- 17-1958 

2- 7- I 958 
10- 5-i9S6 


Public ircallh lleports 



■ — ~‘::z::::TXsrz== 


more, July 1956-June 1958- 

LIZED— Coiitimiud 


Communilji 


Date of ralinij 




. _ 4- 8-1958 I 

Ainory----- -- g_2S-1957 < 

„ . 

rr"" .‘f-SS ■ 

Clurksdak ij_ig-105G 

Columbus,---. 7_9 _i957 

Grenada 7-1957 

6-26-1957 

7-11-1957 

luka. 7-12-1956 

11-23-1956 

Louisvxlle 2-26-1958 

8- 2-1956 

3-7-1957 

2-27-1958 

^•ew Albany 

Oxford 0-7 

»9a 


CoviinuniltJ Dale of riilinij 

North Carolina — Continued 

Cliowan County 

Craven County 8 

Cumberland County - . - 8 -^1 Ju 

Durham County u.^g 

Edgecombe County-- 

Forsyth County 2-22 IJo7 

Guilford County 

Halifax County J 18 

Haywood County. 8-14-1J58 

Jackson County 12-12 195^ 


Community 


Date of raliioi 


Tennessee — Continued 


Grecneville ;-28-l|;5S 

Huntingdon 10 29 - o 

- 

Ivingspoit 

Knoxville-Knox County. i)-2o-19a7 

Manchester 

Memphis o^ 

Morristown .-7 

Murfreesboro 8-14-19o7 

JC ashville - Davidson 

County...... '0-28-195/ 

Xewbern 

Newport... 1“ I'Ull 

Paris,. 11-17-1956 

Rogersville - 

Sweetwater 11-27 1956 

Tullahoma - 10 9 19o6 

Winchester n-20-19o0 


Lee County 8 / 19o 

Lenoir County - - ^ l^^' 

Macon County 12 12 19o6 

Mecklenburg County. - 3- /-19o8 

Montgomery County... 19-22-1956 

Moore County 

Nash County 1 '' '1*°' 

■Northampton County- - J- C 1956 

Onslow County 

Orange County --- 8 13 . 0 / 

Pamlico Connly 5 -8-19°' 

Pasquotank County.— 7- 0 - 9o6 
Perquhmms County. ... / »“19°2 

Person County j j' 

Pitt County fo-'u ts 

Rocky Mount... 1938 

Rowan County 0-2^1‘957 

Sampson County ^"oo” 1 ns- 

Scotland County "“"2-193' 

i Stanly County - f 

, Swain County --- 12 1- 19ob 

r TyrreU County— ^ 


4- 9-1957 


Missouii 

Cape Girardeau Jot? 


Chillicothe 

SrSt:::::::.: - rS 

c-i , 2-11-19 o8 

" 

Springaeld - 10-26-1956 


iVashington County. . . - 2- 6-1 9o6 

IVayne County --- 

WiEon County 1 19°8 


Nebraska 

Omaha 2-19-1958 


Lima 


Oklahoma 


10 1957 


Nevada 

Clark, Lincoln, and Nye 
Ciouiitics - 


Bartlesville 2-26 1957 

Tulsa 0-21-195/ 


5- 1-1957 


Ten nessce 


New Mexieo 


Mbiuiucr/iue, 
Port ales 


10-26-1956 

0-28-1950 


Bristol 

Chattanooga 
Clarksvil’c - 
Cookeville . - 


11- 7-1957 
1 1-20-1956 
2- 7-1958 
10- 2-1957 


North Carolina 

Alamance County. 3-15-1957 

Beaufort Connly 5-22-1957 

Bertie County 2- 7-1958 

Camden County 7- 5-1956 

Chatham County 8-13-1957 


Copperhill 11-27—1956 

Covington 10-23-1956 

Cowan 11-20-1956 

Dcchcrd 11-20-1956 

Dyersburg 11-14-1950 

EUzabethton. 5-28-1957 


Texas 

Big Springs 12-14-1957 

B. 7 uiy 3-20-1037 

Brownwood ^^K''ins7 

Burkburnett , '-1^1358 

Cleburne- 

College Station 10- 

Corpus Christ i 11- 1-195/ 

Dallas 10-19-1956 

Denison 10-30-19o/ 

Edinburg 3-14-1958 

El Paso 2-13-1958 

Falfurrias 2-15-1958 

Gladewater 2-19-1957 

Gonzales 6-21-1957 

Harlingen 2-15-195S 

Kerrville 4-11-1957 

Kilgore 2-19-1957 

Kingsville tl— 14— 1957 

Lufkin 9-18-1957 

, McAllen 3-14-1958 

Midland 12-14-1957 

Mineral Wells 0-21-1957 

New Braunfels 1-31-1957 

Odessa 12-14-1957 

/ Port Artlmr 10-23-1957 

6 San Angelo - - - 8- 8-1957 

8 San Antonio - 1~ 1-1957 

7 Sail Benito- 2-12-1 958 

0 Sherman 10-31—1957 

!i Texarkana 12-10-1957 

Tyler... - 3- 5-1957 

iO Vernon 6-21-1957 

)7 Wichita Falls 1-25-1958 
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Communities awarded milk sanitation ratings of 90 percent or more, July 1956-June 1958— Con. 

100 PERCEiVT OE MARKET MILK PASTEUBIZED— CoatinuecI 


Coiamunitg 

Date of rating 

Utah 

Logan.. 

- 5-22-1 958 

Ogden 

. 10-30-1957 

Salt Lake Citv 

. 5- 6-1958 

Utah Countv . 

- 11-29-1957 

Virginia 

Abingdon 

. 11- 7-1957 

Alexandria 

- 6-28-1957 

Blacksburg 

. 8-16-1956 

Bristol 

. 11- 7-1957 

Christiansburg 

. 8-16-1956 

Franklin.. 

- 6- 7-1957 

Marion 

. 11-29-1956 

Portsmouth 

. 3- 7-1957 

Pulaski 

. 8-17-1956 

Radford ' 

_ S-15-1956 

Richmond 

. 4-18-1958 


Community Dale of raiimj 


Virginia — Continued 

Slnunlon -I- 4-1958 

Suffolk 6- 6-1957 

Waynesboro 12- 5-1957 

Washington 

Spokane 10-24-1956 

Whitman County ‘ 11- 8-1956 

Wisconsin 

Appleton 1-10-1957 

Ashland 10-10-1957 

Beaver Dain._. 2- 6-1957 

Beloit 1-23-1958 

Burlington 10-24-1956 

DeJaviin 10-24-1956 

Eau Claire 2- 7-1957 


Commnnily Dale of rnliiig 


Wisconsin — Continued 


Elkhorn 

Fontana 

Fort Atkinson 

Green Bay __ 

Kenosha.. 

La Crosse . 

Lake Geneva 

Madison...: 

Alanitowoc 

Oshkosh.- 

10-24-1956 

10-24-1956 

10-24-1956 

10-11-1957 

7- 5-1957 

1-29-1957 

..1 10-24-1956 

11-29-1957 

4-12-1957 

7-11-1956 

Racine 

7-12-1956 

Ripon 

2- 6-1957 

Sheboygan 

.... 7-26-1957 

Walworth.. 

.... 10-24-1956 

Waupun 

.... 2- 6-1957 

Williams Bay 

.... 10-24-1956 


BOTPI RAW AXD PASTEURIZED MAKKET MILK 


Community anti percent Date of 

of mill; pasteurized rating 

Georgia 

Cedartown, 96.9 S-31-1957 

Fitzgerald, 97.9 4-11-1957 

-Marietta, 97.8 10-26-1956 

Home, 99.1 10-10-1957 

Washington, 99.8 3- 1-1957 

Winder, 99 3- 7-1957 

Idaho 

Ada County, 96 1-11-1957 

K( ntuehij 

l.e\ii'gton and Kajelli' 

County, 99 - 9-13-1956 

Madisonville, 99 _ , 1-25-1957 

Princeton, 96.5 „ . 2-21-1957 

Somerset, 95 — - 1-10 1957 

Mis-^oiin 

Joplin, 91,1 2- 5-19.5.S 


Community and percent Date of Community and percent Date of 
of mill; pasleitrizeil jaiing of milk pasteurized rating 

North Carolina Texas — Confimtcd 

Buncombe County, 9S.7. 4- 1-195S Fort Worth, 99.98 0-14-1957 

Cleveland County, 89.9. 9-10-1956 Longview, 99 2-20-1957 

Gaston County, 97.9... 7-19-1957 Marshall, 98 1- 4-1957 

Wake County, 99 9 1-27-1958 Palestine, 99.2..: 10- 2-1957 

Parts, 99 12- 5-1957 

Oklahoma 

„ Virginia 

McAlestcr, 84 7-18-1950 

Oklahoma City, 98 11- 9-1956 Charlottesville, 99.6 9-27-1957 

Tennessee Washington 

llarrimuP, 95^ . .S.-aUle-King Counly. 

Kingsttm, 96 5 , I- 2-19o8 _ 4-9-195/ 

irf.\l Virginia 

Abilene, 90 10-10-1957 

Amarillo, 99 7 . _ 8-13-1957 Kanawha County, 99 11 -0-1- 

Au-stin, 99.4.., 1-28-1957 Monongalia County, n_io-7 

Brownsville, 98.3 2-12-1958 97 8.. 


Note: Xu these eoumuinities the 
pasteurized market milk shows a 
00-percent or more compliance with 
fhe -rade A pasteurized milk re- 
Jpdrements. and the raw market 
milk shows a 90-perceut or more 


compUiiuce with the grade A raw 
milk requirements, of the milk or- 
dinance suggested by the United 
States Public Health Service. 

Notice particularly the percentage 
pasteurized in the various communi- 


ties listed. This percentage is an 
important factor to consider lu esti- 
mating the safety of a city’s milk 
supply. AH milk should be pasteur- 
ized, either commercially or at home, 
before it is consumed. 
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publications 


Trachoma Manual ami Alias. I’JIS 
PuMicatioti, No. 1058; by Phil- 
liysThygeson; 'fi pages; illustrated; 
55 cents. 

The stages of trachoma, its 
clinical ami labonitory diagnosis, 
and the criteria for dill'erentiating 
trachoma from other follicular dis- 
ease and either acute or chronic 
bacteriai conjunctivitis are ex- 
plained comprehensively in tills 
medical handbook. Also discussed 
are tlie treatment procedures recom- 
mended foe trachoma control cam- 
paigns. A series of photographs, 51 
in black and white and 12 in color, 
show the gros.s appearance of tra- 
clioma and similar diseases in their 
various developmaital stages. 

Designed primarily for use by 
lihysicians and nurses iu the Indian 
health program of the Public Ilealtli 
Service, tlie manual has potential 
value in trachomatous areas of 
other nations. 

Dcrmalopliytes — New mcthoils in 
clua.sidculion. P118 Publication {un- 
numbered) ; 105T; 15 pages. 

It is recommended that pliysio- 
logical tests be u.sed iu conjunction 
with morphological studies for the 
accurate ideutitleatiou and classili- 
catlon of dermatophyte species. 

A series of tests based on the nu- 
tritional requirements of certain 
dermatophyte species for vitamins 
and amino acids is described. These 
tests are particularly useful for 
identifying nousporulating species 
such as Trichophyton vcrrucosum, 
1'. schoenleinii, and T. ounccutricuni. 
They are also useful for identify- 
ing morphologically similar species 
such as mcntugnnihyles and T. 
tonsurans or morphologically atypi- 
cal strains of any of tlie Trirho- 
yhyUni .species. 

Another physiological test de- 
scribed i.s liased on the manner by 
which dehiched lllameut.s of hair 
are attacked hy dermatophyte spe- 
cies. Thl.s is particularly useful iu 


the separation of T. mcnluyro- 
pliytes and T. rubniin which attack 
hairs in vitro in different ways. 

i’rec copies may be obtained from 
tlie Communicable Disease Center, 
I’ublic Health Service, Atlanta 23, 
C.i. 

The Itescarch xVuack Against Cere- 
bral Palsy. PHS Publication No. 
552; 1058; 20 pages; 20 cents. 

The nature of cerebral palsy and 
the collaborative field investigation 
oil this disorder being conducted 
through the National Institute of 
Neurological Diseases and Blind- 
ness are described in simple terms. 

The booklet reviews some of the 
research findings of the recent past 
which may play an important role 
In the development of better meth- 
ods of diagnosis, prevention, and 
treatment of cerebral palsy. It also 
contains an outline of the insti- 
tute’s grunt programs as ivell as a 
concise view of the organization 
and growth of the institute as a 
component in the research mission 
of the National lu.stilutes of Health. 


The Dental Service Corporation — 
A new approach to denial care. 
PUS Publication No. 570; 1058; 
70 pages. 

Major points to consider in the 
formation, establishment, and opera- 
tion of a nonprofit dental service 
corporation are reviewed. 

One section of the pampidet re- 
ports the historical development of 
the Washington State Dental Service 
Corporation, describes the corporate 
structure, and reviews its adminis- 
tration of a dental service program 
for the Internatlomd Longshore- 
men’s and Warehousemen’s Union- 
Union Pacific Jlaritime Association 
Welfare Fund. 

Auotlier section covers general 
questions that planners of a dental 
service coriioratiou must answer. 
Included are legal problem.s, tax re- 


(purments, contnict negotiations, 
administr.ative principles, premium 
detenniiiation.s, and statistical .s.v.s- 
tein planning. 

Summary of Health ami Vital Sta- 
tistics. PUS Publication No. GOO; 
1058; 27 pages; 25 cents. 

Frequently requested recent and 
background stati.stical data pertain- 
ing to the United States are, de- 
picted in 24 tables and 32 charts 
witli explanatory paragraphs. They 
cover the total population and the 
impidatiou by ago as well as school 
enrolIment.s, ■ marriages and di- 
vorces, live births and fetal deaths, 
and iUegitiiuate live births. 

Infant and maternal mortality, 
total deaths and deaths by age, lead- 
ing causes of death and leadin,g 
causes of death by age grouiis, 
deaths from cancer and other malig- 
n.int neoplasms, and deatli.s from 
accidents (including ■ cause of in- 
jury) are tabulated hy year, num- 
l>er. and rate. 

The booklet also iire.seiits statis- 
tics on reported cases of ami regi.s- 
tered deaths caused hy comuumica- 
l)le diseases, eases of general illness 
from selected cause.s, and average 
remaining lifetime at specified age.s 
for the entire population as well as 
by color and .sex. A study of tbo 
beds available in civilian imspital.s 
and skilled nur.siiig homes i.s in- 
cluded. 


This section carries announcements of 
new publications prepored by the Pub- 
lic Health Service and of selected publica- 
tions prepared by other Federal agencies. 

Unless otherwise indicated, publications 
For which prices are quoted are for sate 
by the Superinlendenl of Documents, U. S. 
Government Printing Oifice, Washington 
25, D. C. Orders should be accompanied 
by cash, check, or money order and should 
fully identify the publication. Public 
Health Service publications which do not 
carry price quolotions, as well as single 
sample copies of those for which prices 
ore shown, can bo ebtoined without 
chorge from the Public Inquiries Branch, 
ORlce of Information, Public Healih 
Service, Washington 25, D, C. 

The Public Health Service does not sup- 
ply publications other than its own. 
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Communities awarded milk sanitation ratings of 90 percent or more, July 1956-Jone 1958~Con. 

100 PERCENT OE .MARKET MILK PASTEURIZED— Continued 


Comiininiiij Date of raliiiy 

Utah 

Logan 5-22-1058 

Ogden 10-30-1957 

Salt Lake City 5- 0-1958 

Utuii County.. 11-29-1957 

Virginia 

Abingdon 11- 7-1957 

.Ue.xandria 6-28-1957 

Blacksburg 8-16-1956 

Bristol 11- 7-1957 

Christian.^burg 8-16-1956 

Franklin 6- 7-1957 

Marion 11-29-1956 

Portsmouth.- 3- 7-1957 

Pulaski 8-17-1950 

Radford 8-15-1950 

Richmond- -1-18-1958 


Comnmnilij Date of rating 

Virginia — Continued 

Staunton -1- 4-1958 

Suffolk 0- 6-1957 

Waynesboro 12- 5-1957 

Washington 

Spokane 10-24-1956 

Whitman County ' 11- S-1956 

Wisconsin 

.-l-ppleton 1-10-1957 

Ashland 10-10-1957 

Beaver Dam 2- 0-1957 

Beloit.. 1-23-1958 

Burlington... 10-24-1956 

Delavan 10-24-1956 

Eau Claire.. 2- 7-1957 


Community Date of ntiivj 

Wisconsin — Continued 

Elkhorn 10-24-1!), 10 

Fontana 10-24-1 ft, ill 

Fort Atkinson 10-24-1950 

Green Bay 10-11-1957 

Kenosha 7- 5-1957 

La Crosse. 1-29-1957 

Lake Geneva 10-24-1950 

Madison 11-29-1957 

Manitowoc 4-12-1957 

Oshkosh 7-11-1950 

Racine 7-12-1950 

Ripon 2- G-1957 

Sheboygan 7-26-1957 

Walworth. 10-24-1956 

Waupun 2- 6-1957 

Williams Bav. 10-24-1956 



BOTH 

RAW AND PASTEURIZED MARKET MILK 


Community and percent 
of milk pasteurized 

Date of 
rating 

Community and percent Dale of 
of milk pasteurized lating 

Community and peicenl 
of milk pasteurized 

Dale of 
rating 


Gem gia 


hiorlh Carolina 


Texas — Continued 


Cedarlown, 96.9 8-31-1957 

Fitzgerald, 97.9 4-11-1957 

Marietta, 97.8 10-20-1956 

Rome, 99.1 10-10-1957 

Washington, 99.8 3- 1-1957 

Winder, 99 3- 7-1957 

Idaho 

Ada County, 90 .. . 1-11-1957 

A'( nluekg 

Lexington and Fayette 

County, 99 . 9-1.3-1956 

kladisouville, 99 . . 1-25-1957 
Princeton, 90.5 . - 2-21-1957 

Sonier.tet, 95 - — - 1 10-19.57 

il/iss«(/r; 

.loplin, 91.1--- 2-5-19,5,3 


BuncombeCounty,9S 7. 4- 1-1958 

Cleveland County, 89.9. 9-10-1956 
Gaston County, 97.9 .. 7-19-1957 
Wake County, 99 9 1-27-1958 

Oklahoma 

Mc.Mestcr, 84 7-18-1956 

Oklahoma City, 98 11- 9-1956 

Ten ncsscc 

Harrimap, 95. - 4- 2-19,53 

King'^t^in, 90 .5 I— 2-1953 

Texas 

Abilene, 90.. . — .. 10-10-1957 
Amarillo, 99 7 _. — . .S-13-I9S7 

•Vustin, 99.4- 1-28-1957 

Brownsville, 98 3 2-1 2- 1958 


Fort Worth, 99.98 6-14-1957 

Longview, 99 2-20-1957 

Marshall, 98 1- ^19“' 

Palestine, 99.2 10- 2-1957 

Paris, 99 12- 5-19.57 


Virginia 

CharloUcsx die, 99.6 9-27-1957 


Washmgloii 


Seatlle-King ('oiinl\, 
99 7 


1- 9-19,57 


ilfsi I'lrginia 

Kanawha Coiintx. 9') 
Monong.aha County, 

97 S ---- 


11 -20- 1 95(1 
,S_ (I- 1 9,57 


Note: In these couuminUies the 
pasteurized market milk show.? a 
00-percent or more compliance with 
the grade A pasteurized milk re- 
quirements and the raw market 
milk shows a 90-perceut or more 


compliance with the grade A raw 
milk requirements, of the milk or- 
dinance suggested by the United 
States Public Health Service. 

Notice particularly the percentage 
pasteurized in the various communi- 


ties listed. This percentage is an 
important factor to consider in cstj- 
roating the safety of a city’s milk 
supply. All milk should be pasteur- 
ized, either commercially or at homo, 
hefore it is consumed. 

Public Health I{e(>ort-, 
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A Controlled Evaluation of Mass Surveys 
for Tuberculosis and Heart Disease 

PHILIP E. ENTERLINE, M.A., cind BERNARD KORDAN, M.D. 


A BASIC ASSUMPTION underlying mass 
casefinding programs is that those per- 
sons with disease who are detected are “better 
off” than they would have been had they not 
been detected. This assumption has never been 
completely tested, primarily because of the dif- 
ficulty of obtaining a control group. A con- 
trol group would consist of randomly selected 
persons participating m the casefinding pro- 
gram whose screening tests are positive but 
who are not advised of these results and are 
allowed to go on their way to be discovered by 
some other procedure, or possibly are never 
detected. Since casefinding programs are con- 
sidered a service, a control group usually can- 
not be withheld deliberately, for moral and 
ethical reasons. 

It recently became apparent that conti'ols 
might be obtained for the evaluation of chest 
X-ray programs without raising questions of 
propriety or medical ethics. It has been known 
for some time that there are inconsistencies in 
interpreting chest photofluorogi-ams { 1 - 3 ) ; 
when two readers mterpret a series of X-ray 
films, no matter how similar their training and 
orientation, some of the films will be selected as 
positive by one and negative by the other. 
This same phenomenon has been reported for 

Mr. Enterline is chief statistician of the Heart Dis- 
ease Control Program, Division of Special Health 
Services, Public Health Service. Dr. Kordan, now 
assistant clinical professor, radiology staff. Uni- 
versity of Southern California School of Medicine, 
was during the time of this study chief of Radiology 
Services, Division of Special Health Services. 


interpretations of electrocardiograms { 4 ) and 
for examinations of children for tonsillectomy 
( 5 ), and no doubt it could be observed in the 
application of many medical procedures. 

In casefinding programs based on a single 
reading of photofluorograms, it is possible to 
identify by reading the films at a later date 
persons who appear positive but who were con- 
sidered negative on the first reading. This 
group, who would not have received any bene- 
fits from the casefinding program since their 
apparent abnormality was not detected, would 
seem to constitute a control group for testing 
the assumption that persons whose disease is 
detected are better off than they would have 
been otherwise. The procedure would also 
identify a comparable group of persons con- 
sidered positive on the initial reading and nega- 
tive on the second reading. This group would 
have received whatever benefits casefinding has 
to offer and would constitute the study group. 

Using this procedure for selecting study and 
control groups, we have examined the mortality 
experience of X-ray survey participants during 
a period of approximately 3% years as an index 
of the benefits of this type of casefinding pro- 
gram. More than 200,000 photofluorograms 
taken in two large-scale, commmunitywide sur- 
veys, one in Los Angeles City and County, 
Calif., and the other in Dallas City and County, 
Tex., were re-read 3 to 5 years after the com- 
pletion of the surveys. Sponsoring or partici- 
pating in this study were the Texas and Cali- 
fornia State Health Departments, the Dallas 
and Los iVngeles City Health Departments, the 
Dallas City and County and the Los Angeles 
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Echoes from ^uBfic 


TYPHUS FEVER 

THE EXPERIMENTAL TRANSMISSION OF ENDEMIC TYPHUS FEVER 
OF THE UNITED STATES BY THE RAT FLEA XENOPSYLLA CHEOPIS 

By R. E. Dteii, Surgeon, E. T. Cedcr, Assistant Surgeon, R. D. Lillie, A. 
Remreich, and L. F. BADOER^Pasaeii Assistant Surgeons, United Slates Public 
Health Service 

The incidence of endemic tj'phus fever in tiie United States, espe- 
cially in the cities and towns of the sontheastern States, has been 
brought to general attention in the post few years largely by the 
work of Maxcy (1). Wlicther endemic typhus of the United Slates 
is of European origin or represents an importation of Mexican tabar- 
dillo, or whether it is indigenous to the United States, is a matter 
of conjecture. Endemic typhus shows certain differences from the 
European, or epidemic, typhus, especially differences of an epidemi- 
ological nature. Epidemic typhus has its greatest prevalence in 
winter; it is associated -ivith crowding; it is most prevalent in the 
lower strata of society; multiple coses in- households, jails, and hos- 
pitals are common; and it has been shown repeatedly to be associated 
with lousiness. 

Jn 

vneopis) has been 

.vu uuL in the laboratory. 

The foregoing evidence points to the rat flea (.A', cheopis) as a 
common vector of endemic typhus from rat to rat and from rat to 
man. 

KEFERENCES 

(1) Maxcy, K. F.: Pub. Health Rep., 41:2967 (Dec. 24), 1926. 

(2) Rumreich, A., Dyer, R. E., and Badger, L. F.: Pub. Health Rep, 46:470 


OCTOBER 16, 1931, pp. 2481-2499 

In this paper and an earlier one (February 13, 1931, pp. 334—338), Dr. 
R. E. Dyer reported that the agent for endemic typhus is the common rat flea. 
Xenopsylla cheopis. 
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Toble 2. Type and activity of tuberculosis noted by radiologist 


Type and activity 

1 

Los Angeles 

Dallas 

Study group 

Control group ■ 

Study group 

j Control group 



Number 

1 

Percent 

Number 

Percent 

1 

Number j 

Percent 

All tuberculosis. 

1,017 

100. 0 

732 

100. 0 

407 

100. 0 

241 

100. 0 

Healed primary. 

64 

6. 3 

38 

5. 2 

0 

0 

1 


Minimal, probably .active 

22 

2. 2 

8 

1. 1 

17 


10 

4. 1 

Minimal, activity undetermined 

172 

16.9 

87 

11. 9 

50 

BIUkI 

38 

15. 8 

Minimal, probably inactive 

708 

69.6 

549 

75. 0 

136 


125 

51. 9 

Tuberculoma 

50 

4. 0 

45 

6. 1 

204 

50. 1 

65 

27. 0 

Other and suspected 

1 

. 1 

5 

. 7 

0 

0 

1 1 

1 j 

. 4 


that should not be correlated with variables 
under study. 

The names of all persons whose films were 
considered positive by the radiologist were 
checked against the files of the death ceidifi- 
cates maintained by the State health depart- 
ments of California and Texas. In this way 
death rates were derived for the study and the 
control groups. Care was taken to provide 
the same information for each group in check- 
ing against files of death certificates. The mor- 
tality rates derived from this procedure 
covered approximately a 4 ^-year period for 
Los Angeles and a 21/2-year period for Dallas. 

Despite the fact that about the same per- 
centages of films were probably positive on the 
first and second readings, the kinds of disease 


in the study and control groups were, in the 
opinion of the radiologist, somewhat different. 
Since the probability of death within stated 
intervals varies from one disease to another, 
the mortality experience is presented separately 
for each suspected disease grouping. 

Tuberculosis Suspects 

A description of the films that the radiologist 
believed showed evidence of tuberculosis ap- 
pears in table 2 . The differences in the type 
and activity of tuberculosis in the two groups 
are important to the study insofar as they affect 
the mortality expei’ience of persons with sus- 
pected tuberculous lesions. 

For the Los iDigeles films, the differences 


Table 3. Number of tuberculosis suspects and deaths ^ observed in Los Angeles and Dallas, by age 

and sex 


Age 


All ages. 


lS-21 



35-W 

• 15 - 0-1 

55-01 

05-71 

75 and over. 


Study group 


Male 


Suspects 


620 


10 

SS 

111 

123 

130 

85 

28 


Deaths 


23 


‘ Excluding 3 deaths duo to violence. 


Female 


Suspects 


SOI 


02 

111 

151 

193 

ICO 

103 

25 


Deaths 


18 


Control group 


Male 


Suspects 


150 


29 
50 
08 
99 
90 
78 

30 


Deaths 


30 


0 

0 

0 

3 

13 

8 

0 


Female 


Suspects 


517 


24 

15 

79 

86 

119 

113 

51 


Deaths 


23 


0 

0 

0 

0 

7 

0 

S 


Vol. 73, No. 10, October 1938 


869 




































County Tuberculosis Associations, the Los 
xVngeles County X-ray Survey Foundatioir, 
and the Public Health Service. 

The second readings of the X-ray films wei-e 
done by physicians with training and orienta- 
tion similar to that of the original readers. 
In areither instance were tlie readers qualified 
as radiologists, although they had received 
training in reading chest photofluorograms, 
with emphasis on tire detection of tuberculosis. 

The second readings were not in many in- 
stances done by the same physicians as those 
who did the first, hloreover, the conditions of 
the second readings were quite different from 
those of the first. The criteria used for classify- 
ing abnormalities on the two readings tlierefore 
probably differed. For this reason, one of us 
(B. K.), a radiologist, re-read all films called 
positive on OJily one of the two readings and 
prepared a detailed description of any abnor- 
malities observed. He reviewed tlie films with 
the Icaowledge that one of two readers had con- 
sidered them positive but without knowing 
wheLlier it had been considered positive on the 
first or second reading. 

In the final selection of films for the study 
and control groups, only the radiologist’s in- 
terpretations were used. Belying on a single 
reader’s observations provides some assurance 
that the same criteria were \ised to describe 
abiioi-malities for both groups. For example, 
it is possible that tuberculoma was defined 
somewhat differently by the first and second 
sets of readers. Having a third reader define 
tuberculoma for both the study and control 


groups and using only his readings in com- 
paring the two groups tend to minimize tlie 
effect of any differences in criteria. In ad- 
dition, using only the films designated positive 
by the radiologist increases the likelihood that 
the abnormalities were truly pathological. The 
films called positive by the radiologist are, in 
fact, films that have been considered positive 
by two out of three readers. 

The results of the first reading, the second 
reading, and the radiologist’s review are shown 
in table 1. The first and second readings were 
made at about the same level of suspicion". 
7, 6M films (3,670+3,974) were considered posi- 
tive at the time of the surveys, and 7,612 films 
(3,974+ 3,638) were considered positive on the 
second reading. The percentages of the posi- 
tive films confirmed by the radiologist were 
about the same for the two readings, 87.5 for 
the first and 85.0 for the second. 

The percentage confirmation for the second 
reading excludes 379 of the Los Angeles films 
not read by the radiologist. These films were 
not read because the names of the persons, 
essential for obtaining mortality information, 
were not legible on the photofluorograms. 
Since tlie entire file of records for 1,709,000 
persons examined in this survey was in alpha- 
betical order, it was virtually impossible to 
identify individuals from the film nvunber 
(which was legible). Omission of these films 
should not bias the study results since the 
illegibility of the name was due to poor posi- 
tioning of the survey records in the photo-iden- 
tifier of the X-ray machines, a circumstance 


Table 1. Results of re-reading 70 mm. photofluorograms taken in two communifywide chest 
' X-ray programs 



Survey area 


Both surveys 

Los Angeles 

Dallas 


Total films 
re-read 

Positive on first 
reading only 

Positive 
on both 
readings 

Positive on second 
j reading only 

Total 

1 

Confirmed 
by radi- 
ologist ^ 

Total 

Confirmed 
by radi- 
ologist - 

208, 555 

i 

3,670 j 

i 3, 179 

3, 974 1 

3 3, 63S 

j 2, 772 

108, 409 
100, 146 

1,883 

1, 787 

1, 647 
1,532 

2, 207 j 
1, 767 

3 1,964 

1, 674 

3,4SS 

1,281 


, that is nersons given the “benefits” of casefinding, 

a The Srol groapfthat isfpwsons from whom the benefits of casefinding were 
3 379 of these films were not reviewed b> the radiologist. 
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Table 4. Cause of death for tuberculosis 
suspects, Los Angeles and Dallas 


Cause of death 

Total 

Study- 

group 

Control 

group 

All causes 

97 

43 

! 

54 

Tuberculosis 

1 

1 

0 

Afalignant neoplasms 

19 

13 

0 

Cardiovascular disease C. 

02 

21 

41 

V.-iscular lesions of 




C. N. S 

8 

1 

7 

Diseases of the heart 

52 

IS 

34 

Arteriosclerotic 



27 

heart disease 

40 

13 

Hypertension with ; 

6 

2 i 

4 

heart disease 



3 

Other heart disease.. 

6 ■ 

3 

Other cardiovascular 



0 

disease' 

2 

2 : 

Accidents, suicide, homi- 



1 

cide -- 

3 

2 

All other causes. 

12 

0 

C 


‘ Incltides 1 death from eaidio vascular syphilis. 


deaths is very small, the Los Angeles and Dal- 
las data have been combined. The results for 
the combined groups appear to be approxi- 
mated -when each city-county group is con- 
sidered separately. 

In the age groups 45-64 and 65 and over, 
persons with X-ray evidence of tuberculosis 
who were given the “benefits” of casefinding 
had considerably lower death rates than those 
who were not. The difference in the age group 
45-64 is statistically significant at the 5 percent 
level, using a one-tailed test of the hypothesis 
that the death rates were the same (P=0.0274). 
Whether the absence of deaths in the control 


groups aged 15-44 has meaning or is due to 
the small number (295) of persons in these 
groups cannot be determined. The age-sex- 
rnce-udjusted death rate for all ages was 3.13 per 
100 for the study group during the to 4%- 
year period, or about a third lower than the 
comparable rate of 4.73 per 100 for the control 
group. This difference is statistically signifi- 
cant at the 5 percent level (one-tailed test, 
P==0.0262). 

Only one of the deaths observed among the 
tuberculosis suspects was coded to tuberculosis 
as the underlying cause (table 4). Two-thirds 
were ascribed to cardiova-scular disease. Death 
rates for all causes were as high as or higher 
than the expected rate, based on death rates 
observed in the United States in 1950, in all 
age groups except 65 and over. Considering 
that all persons in tliis study were in suffi- 
ciently good health to participate in a com- 
munifywide chest X-ray program (suggesting 
that the expected deaths might be somewhat 
lower than for the United States as a whole) 
and that the procedures used in matching sur- 
vey records with death certificates probably 
caused an understatement of the true death 
rates, the abnormalities discovered on the X-ray 
films undoubtedly had an effect on the mortality 
experience. 

Any I’eduction in death rates among those 
suspected of having disease would, of course, 
be the result of medical and nursing care given 
them. In both Los Angeles and Dallas, 
foUowup of tubex’culosis suspects was fairly 
complete. Wliile data were not obtained spe- 


Table 5. Type and degree of cardiovascular abnormality noted by radiologist 


Typo and degree of enlargement 


AH cardiovascular abnorm.iHties. 

t'ardiao enlargemont (percent) 

10-20 (minima!) 

20—10 (moderate).. 

10 or more (m.arked) 

Other c.irdiova-cular abnormalities >. 


’ \\ it hour heart ealargoment. 


Los Angeles 

Dallas 

Study group 

' Control group 

1 

Study group 

Control group 

Humber 

i Percent 

Kumbei 

Percent 

Number 

Percent 

Number 

Percent 

05 i 


SIl 


534 


587 : 


412 
29S 
94 i 
20 
242 ; 

100 0 
72. 3 
22. 8 
4.9 1 

504 

357 

159 

48 

217 

100. 0 
03. 3 I 
28 2 
S. 5 j 

i 

i 

325 

223 

87 

15 

209 

100. 0 i 
OS. 0 i 
20.8 1 
4. 0 j 

303 

245 

93 

25 

221 

100. 0 
07. 5 
2.5. 0 
0. 9 
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were slight. Because of a slightly p-eater per- For the same reason, no adjustment will be 
centage of probably active lesions in the study made for an even more important difference 

group, its mortality rate would probably be in types of abnormalities present in the study 

somewhat higher than that of the control and control groups in Dallas, Here tlie diii'er- 

group. It is to be expected that persons witli ence was due almost entirely to the preponder- 

lesions detected in a casefinding survey would ance of tuberculomas in the study group, and 

have a lower mortality rate (because of the the presence of these would tend to raise the 

medical and nursing care subsequently pro- deathi’ate in this gi’oup. 

vided) than those whose lesions are not de- Tire number of tuberculosis suspects and tie 
tectech Thus, the presence of a greater per- number of deaths among them for tlie study 

centage of probably active lesions in tire study and control groups are given in table 3. Ad- 

group would tend to minimize the difference justed death rates for broad age groups are 

in mortality between these two groups, and shown in figure 1. The deatli rates within these 

would make conservative any estimates regard- broad age groups have been adjusted for age 

ing benefits to tuberculous individuals result- (10-year groupings), sex, and race (white and 

ing from discovery in chest X-ray surveys. It nonwhite) differences between the study and 

was decided, therefore, not to make adjust- control groups. The adjustment was made by 

ments for differences in the types of tuberculosis the direct method using a standard population 

included in the study and control groups in consisting of the sum of the study and control 

Los Angeles. group populations. Because the nmnber of 


Figure 1. Mortality experience for tuberculosis suspects: percentages adjusted for age-sex-race 

differences within age groupings. 
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Table 6. Number of cardiovascular disease sospecfs and deaths^ observed in Los Angeles and 

Doiias, by age and sex 


Ages 

Study group 

Control group 

Male 

Female 

Male 

Female 

Suspects 

Deaths 

Suspects 

Deaths 

Suspects 

Deaths 

Suspects 

Deaths 

Ail ages 

480 

42 

7(30 

40 

497 

67 

905 

00 

Io-24 

17 

0 

27 

0 

6 

0 

16 

0 

25-34 - 

21 

0 

50 

0 

19 

1 

36 

0 

35-44 - 

42 

1 


0 

27 

1 

62 

2 

45*“54 

85 

6 


8 

88 

9 

180 

3 





10 

144 

22 

235 

11 

(55-74 - - 

110 



15 

143 

23 

266 

23 

75 and over 

57 

8 

47 

7 

70 

11 

110 

21 


' Excluding 4 deaths due to violence. 


about 15 percent lower than the comparable 
rate of 8.39 per 100 for the group of cardio- 
vascular suspects overlooked in the survey. 
This difference is not statistically significant 
(one-tailed test, P= 0.1190). 

Again, any benefit to persons suspected of 
having a cardiovascular abnormality would 
presumably result from medical and nursing 
care. In Los Angeles, a followup program was 
established for cardiovascular suspects. Of 
those considered abnormal on a confirmatory 


Table 7. Cause of death for cardiovascular 
disease suspects, Los Angeles and Dallas 


Cause of death | 

Total 

Study 

group 

Control 

group 

All causes t 

213 

86 

127 

Malignant neoplasms 

29 

13 

16 

Cardiovascular disease ' - , 
Vascular lesions of 

156 

57 

99 

C. X.S... 

30 

13 

23 

diseases of the heart i 

116 

42 

74 

Rheumatic he;>rt dis- ) 





1 7 

o 

5 

-Arteriosclerotic 1 




heart disease ! 

! so ' 

31 

i 55 

i 

Hypertension with 


heart disease 

13 

G 

i 7 

Utiier heart disease.. 

10 

3 

7 

Uthor cardiovascular 




disease > 

Accidents, suicide, homi- 

4 

2 

2 

cide.... 

4 

4 

0 

Ait other causes 

24 

i 

12 

12 


' luchidcs 1 death from chronic nephritis. 


70 mm. X-ray, a diagnostic report was obtained 
by the health department on 78 percent (6). 
As Avith the tuberculosis suspects, data were ^ 
not obtained specifically on the extent of 
follotvup and treatment given the study group 
used in this report. In Dallas, persons with 
abnormal photofluorograms were referred to 
their physicians for diagnosis and treatment, 
but no intensive followup was made by the 
healtli department to obtain diagnostic reports. 

Other Diseases 

There Avere too feAv cases in any other disease 
category to make analysis productive. There 
were, for example, only 111 photofluorograms 
on which the presence of a tumor was suspected 
by the radiologist. Of these, 231 were detected 
in the X-ray surveys but not on re-reading, and 
7, or 3 percent, died during the folloAvup period. 
Of 180 missed in the survey but detected on 
re-reading, 7, or about 4 percent, died. 

Discussion 

Theoretically, it was possible in this study 
to make the study and control groups identical 
(except for chance variation) by exact match- 
. ing of all factors that could cause bias between 
the first and second film readings. These fac- 
tors AA’-ere the abnormalities appearing on the 
film itself and the pei-son’s age, sex, and race. 
Since no other information Avas aA'ailable to 
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cifically on the extent of followup and treat- 
ment given the study gi’oup in this report, it is 
known that for all tubercidosis suspects re- 
ferred, a final diagnosis was received by the 
health department on 90 percent in Los Angeles 
and on 81 percent in Dallas. 

Cardiovascular Disease Suspects 

The readings for the films in which the radi- 
ologist foimd evidence of a cardiovascular ab- 
normality are shown in table 5. For films from 
Los Angeles there was a greater degree of heart 
enlargement in the control group than in the 
study grouj). Thus, a higher mortality rate 
might be expected in the control group even if 
there were no benefits derived from case’finding. 
This difference in degree of heart enlargement 
was associated with a difference in the age dis- 
tribution of the Los Angeles population and 


was compensated for by an age adjustment of 
the death rates. 

Table 6 gives the number of cardiovascular 
suspects and the number of deaths for the study 
and control groups, and figure 2 shows death 
i-ates for broad age groups. As in figure 1, the 
rates have been adjusted for age, sex, and race 
differences in the two populations. Of the 
total 213 deaths obsenmd none was due to 
tuberculosis; 156, or 75 percent, were due to 
cardiovascular-renal disease (table 7). 

In each age group death rates were lower 
for those persons with suspected cardiovascular 
abnormalities given the benefits of casefinding 
than for the coiTesjaonding control group. 
None of the differences is statistically signifi- 
cant, however. The age-sex-race-adjusted 
death rate for all ages in the group of cardio- 
vascular suspects given the benefits of discovery 
in a chest X-ray program was 7.16 per 100, or 


Figure 2. Mortality experience for cardiovascular disease suspects; percentages adiosfed for age- 

sex-race differences within age groupings. 


15 


10 



Study group (given “benefits" of casefinding) 
Control group ("benefits” withheld) 


0.4 



15-44 


6.S 


45-64 
Age ‘group 


12.8 


10.6 


6.6 




v!v!v.y 
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A. study group and a control group were con- 
structed on the basis of a second reading sev- 
eral years later of 208,555 70 mm. photofluoro- 
grams takeir in two comniunitywide chest 
X-ray surveys. This second i-eading made pos- 
sible the identification of 3,638 persons consid- 
ered negative at the time of the survey but 
positive when the films were re-read and 3,670 
persons considered positive at the time of the 
survey and negative when the films were re- 
read. Of those considered negative at the 
tune of the survey but positive on second 
reading, a reviewing radiologist considered 
3,179 as positive (control group). Of those 
considered positive at the time of the survey 
but negative on second reading, he considered 
2,772 as positive (study group). The mor- 
tality experience of these two groups was then 
compared. 

For persons whose chest X-ray films showed 
evidence of tuberculosis, the death rate was 
about a third lower in the study group than 
in the control group (P—0.0262). For per- 
sons whose chest X-ray films showed evidence 
of cardiovascular disease, the death rate was 
about 15 pei’cent lower in the study group than 
in the control group (P—0.1190). 

These differences may be considered rough 


estimates of the benefits of chest X-ray 
programs. 

Mimeographed copies of a more detailed report of this 
study, including additional tables, are available from 
Philip E. Enterline, Heart Disease Control Program, 
Division of Special Health Services, Public Health 
Service. 
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New Division at National Institutes of Health 

A Division of General Medical Sciences, headed by Dr. G. Halsey 
Hunt, has been formed at the Public Flealth Service’s Xational In- 
stitutes of Health. The new division will administer researcli grants 
in the basic sciences and other fields, support training in the same 
fields through fellowships and ti-aining grants to colleges, and ad- 
minister the Center for Aging Research. The first two functions 
have been transferred from the Division of Research Grants; the 
third from the National Fleart Institute. 

In line with these changes, the Division of Research Grants will 
study and evaluate .all research grant and fellowship programs at the 
National Institutes of Health. It will continue to review, for all 
institutes and divisions, applications for grants and fellowship 
awards, and continue to process and pay gi-ant and award funds. Dr. 
Ernest !M. jVllen will continue as chief of tlie Division of Researcli 
Grants. 
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fche readei-Sj no other factors could influence 
their decision on a particular film. Differences 
in age-sex-race distributions were compensated 
for by adjustment of the death rates, Avhile 
effects of differences in criteria for classifying 
abnormalities among film readers were mini- 
mized by having the films reviewed inde- 
pendently and classified by a third reader. 

Even with exact matching of the study and 
control groups, another factor that might affect 
the observed death rates is the mobility of the 
populations. Only files of death certificates 
in California and Texas were checked; hence, 
differences in death rates might have been due 
to a greater tendency for peraons in the study 
group than for persons in the control group 
to die in another State. To check on tins pos- 
sibility, death rates observed during the first 
calendar year following the chest X-ray pro- 
grams were compared for the study and control 
groups. Since death certificates for persons 
living in a State less than a year are allocated 
to the State of previous residence, the first 
year’s mortality experience should be relatively 
free of bias due to departure from the State. 
It was found that differences in death rates 
during the first year were of about the same 
magnitude for the tuberculosis suspects and for 
the cardiovascular disease suspects as dif- 
ferences for the entire followup period. It 
would appear, therefore, that the lower death 
rate reported in the study group was not due 
to a larger out-migration of that group. 

The fact that the control group was sent a 
negative report creates certain misgivings in 
making inferences as to the expected induction 
in mortality for the tuberculosis suspects. 
Tinrile this report stated simply that the film 
“appeared satisfactory” and recommended an 
annual chest X-ray film, it may have deferred 
diagnosis and thus have worked to the dis- 
ad^ntage of the individual involved. Tliere 
is no way of estimating the importance of this 
factor from the available data. If it exists, it 
may be offset by the imperfect matching for 
pathology between the study and control 
Groups.'’ As was noted above, this _ imperfect - 
matcliing should have made the estimate of a 
third reduction in mortality conservative.^ 

The problem of the negative notification is 
probably not so important for the cardiovas- 


cular disease group, since the chest X-ray sur- 
veys used for this study were not genei’ally 
publicized as casefinding devices for hea 
disease. Thus, receipt of a negative notific 
tion was not lilmly to be interpreted as absen 
of heart disease. 

Wliether estimates derived here of the e 
tent to which individuals are better off as ti 
result of participating in chest X-ray pr 
grams apply to all those identified in tlie 
programs or only to those persons with ol 
scure or equivocal lesions is problematical, j 
might be argued that, if the benefits in cast 
finding accnie largely because the diseas 
found is in an early stage, and therefore i 
readily amenable to treatment, one would es 
pect that persons with the very type of lesioi 
with which this study is concerned would re 
ceive the greatest benefit. 

This argument is probably more valid fo: 
cardiovascidar disease than for tuberculosis 
Under current treatment procedures for tuber 
culosis it is lilrely that nearly all clinical cases 
detected in a chest X-ray program benefit and 
that, in terms of averting death in the imme- 
diate future, 25ersons with advanced disease 
benefit more than those with mhrimal disease. 

From a statistical standpoint evidence of any 
benefit derived from tlie discovery of cardio- 
vascular disease on chest X-ray surveys is 
weak. For tuberculosis, on the other hand, 
the results seem fairly conclusive. Possibly 
even larger diff’erences in death rates would 
liave been observed if it had been possible to 
reduce the study groups to the somewhat 
smaller number wdio actually received medical 
care and if ap^rropriate control groups could 
have been identified for comparison. The 
study groups used here were, of course, di- 
luted by some jiersons who were either consid- 
ered e.'^sentially negative when a confirmatory 
film was taken or wlro were not kept under 
medical observation and treatment for otlier 
reasons. 

Summary 

A study was luidertaken to test tJie assump- 
tion that persons witii dise.ase who .are detected 
in casefinding programs are “tetter off” than 
they would liavo been imd tJrey not been de- 
tected. 
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radiation to health ia general. The Assembly 
requested the Organization to cooperate with 
the International Atomic Energy Agency in 
healtli matters of mutual interest to avoid over- 
lapping or duplication of effort. 

Smallpox Eradication 

The Director-General was asked to study the 
possibilities and practical implications of uni- 
versal smallpox eradication, taking into account 
financial, administrative, and technical factors. 
He is to report his findings at the Jamiary 1959 
meeting of the Organization’s Executive Board. 
Governments throughout the world were lU'ged 
to continue to fight smallpox with vaccination 
and I’evaccination campaigns, and medical 
scientists were called upon to work toward the 
production of improved vaccine resistant to the 
influence of temperature. 

The D.S.S.E., which spoirsored this resolu- 
tion, announced that it was donating 25 million 
doses of smallpox vaccine to WHO ; Cuba of- 
fered 2 million doses annually. The resolution 
proposed that WSLO carry out preparatory 
work in 1958 to search for the best methods for 
worldwide eradication. It recommended mass 
vaccination in 1959-60 in cmmtries where the 
principal endemic foci of smallpox exist, and 
additional vaccination and revaccination in 
1961-62 of the population m which the disease 
persists. 

Research 

The Assembly requested that a special study 
be made of the role of HHIO in research and of 
ways in which the Organization might assist 
more adequately in stimulating and coordinat- 
ing I'esearch and develophig research pei'sonnel. 
The United States Government is donating 
$300,000 to set up studies of ways and means to 
promote research. Dr. Milton Eisenhower, 
personal representative of the President, made 
this offer in Ms address to the Tenth Anniver- 
sary Commemorative Session of the World 
Health Organization. 

Sporls Medicine 

Tlie Assembly called for studies to be made 
in collaboration with the International Fedei'a- 
tion of Sports Medicine, a nongovernmental 
agency which has official relations with WHO. 


The studies will include the role of exercise and 
phy^sical training in a constructive health pro- 
gram. The Netherlands and Canada opposed 
the action on tlie gi’ound that the Organiza- 
tion’s budget is too slender to divert funds 
from more urgent needs. 

Poiionayelffis 

A number of countries reported on the suc- 
cessful use of the Salk killed-virus vaccine. 
Some delegates complained that the high cost 
of the vaccine prevented its extensive popular 
use in their countries. The Assembly showed 
interest in extensive expei’imenta underway in 
immunization through the use of orally ad- 
ministered, attenuated live-virus vaccine. 

Survey of World Health 

The Organkation has compiled a compre- 
hensive survey covering 1951-56 of health con- 
ditions throughout the world. It contaiiis de- 
scriptions and appraisals of health programs 
completed or in progress in 157 countries and 
territories embracing 76 percent of the world’s 
population. The Assembly asked that a sec- 
ond report with information covering 1957-60 
be ready for submission to the 1962 World 
Health Assembly. 

Voting Future Budgets 

The Assembly decided that future Organi- 
zation budgets must be approved by a two- 
thirds majority rather than a simple majority. 
During the debate the Directoi'-General said 
that this idea had been considered and rejected 
by the framers of the WHO constitution. He 
saw in this step the danger of creating a prece- 
dent, changing an essentially organizational 
matter merely by altering the rules of proce- 
dure. The prevailing view was that a two- 
thirds majority would strengthen the hands of 
representatives when they seek budget funds 
for the Organization in tlieir respective 
countries. 

Elections 

The Assembly elected as president for I 
year Dr. Leroy E. Burney, Surgeon General of 
the Public Health Service (United States) ; 
as vice presidents, Dr. J. Auouti, Director-Gen- 
e^al, Ministiy of Public Health (Lebanon), 
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fFe look to the World Health Organization loith confidence as a proven instru- 
ment through luhich the nations and the peoples of the tvorld can combine their 
efforts, in friendship, toward the building of true peace. 

• — Dwight D. Eisenhower. 


Eleventh World Health Assembly 


The Eleventh World Health Assembly, meet- 
ing in Minneapolis, Minn., May 2S-June 13, 
1958, adopted a 1959 public health program of 
800 projects, touching nearly eveiy countoy and 
territory in the tvorld. Delegates of the 88 
member states of the World Health Organiza- 
tion voted a budget of $14,287,600 to carry out 
tills work. 

Major Assembly actions provided for the ex- 
tension and intensification of the global eradi- 
cation of malaria, a comprehensive WHO 
imdertaking in the healtli aspects of atomic 
energy, measures for the worldwide eradication 
of smallpox, greater emphasis on research, and 
studies in sports medicine. 

Malaria Eradieafion 

Delegates reported that malaria eradication 
is being extended and is underway in 76 coun- 
tries, containing one-third of the world popula- 
tion. However, because much greater interaa- 
tional financing is essential to the success of this 
campaign, the Assembly authorized the Direc- 
tor-General to seek funds from foundations, 
industry, labor organizations, institutions, and 
individuals, as well as governments. IVHO’s 
Malaria Eradication Special Accoimt contains 
only a little more than $5 million, sulScient only 
for 1958 activities. UNICEF, which con- 


tributed $8 million to tliis effort in 1957 and in 
1958 and has earraai'ked a similar amoimt for 
1959, will halve its contribution in 1960. 

The delegate of the Soviet Union amioimced 
that his government would donate 1,000 tons 
of DDT to WHO and could make available 
technically qualified experts to promote eradi- 
cation of malaria. The Assembly requested the 
Organization to extend reseai-ch, particularly 
in the phenomenon of mosquito resistance to in- 
secticides. 

Health Aspects of Atomic Energy 

A resolution, unanimously approved by the 
Assembly, directs the Director-General to in- 
vA'estigate methods in dealing with health haz- 
ards implicit in the peaceful uses of atomic 
energy. He is to report especially on methods 
for ascertaining and recording the exposure of 
individuals to all radiation sources, for deter- 
mining the relationship between radiation dos- 
age and congenital defects, and for notifying 
public health authorities of congenital defects 
which could be caused by radiation. 

The resolution also opens the way for the 
Director-General to aid underdeveloped coun- 
tries in the use of i-adionuclides in medicine, 
and for a study of the effect of radiation on 
human heredity and of the relationship of 
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The First 12 Years of WHO 


THOMAS PARRAN, M.D., LL.D„ Sc.D., Dr.P.H. 


At the Eleventh World Health Assembly Dr. 
Thomas Parran received the Leon Bernard Founda- 
tion Prize for outstanding achievement in social 
medicine. The award, established by the League 
of Nations and administered by WHO, tvas pre- 
sented to him in recognition of his contributions to 
public health in the United States, particularly con- 
trol programs for venereal disease, tuberculosis, 
and cancer, and Federal assistance to States for 
hospital planning and construction. 

Dr. Parran, first dean of the Graduate School of 
Public Health, University of Pittsburgh, and Sur- 
geon General of the Public Health Service from 
1936 to 1948, has recently assumed direction of the 
Avalon Foundation. 

Other recipients of the prize have been Prof. Rene 
Sand (Belgium), Prof. C.-E. A. Winslow (United 
States), Dr. Johannes Frandsen (Denmark) , Prof. 
Jacques Parisot (France), Andrif a Stamper (Yugo- 
slavia), and Prof. Marcin Kacprzak (Poland). 

N O GEEATEE HONOE can come to any- 
one in public liealtli and social medicine 
than to receive the Leon Bernard Foundation 
award. This is particularly true when one re- 
views the role of honor of those who have 
earlier received the award and when one con- 
siders that it is voted by the World Health 
Assembly, representing the world health 
leaders of our time. 

I accept the award with deep gratitude and 
humility. 

ily first contact with international health 
affairs was in 1926, when I was selected as one 
of 12 yoimg medical officers from 11 different 
comitries to engage in a study tour of Den- 
mark for some months, following which we 
spent a week in Geneva to x’eport upon our 
experiences and to learn about the work of tlie 
health section of the League of Nations. For 
me, this was a great educational experience. 
Since then, I have continued to learn about 


international health in many capacities. Each 
of these experiences has broadened my under- 
standing of the needs for, and the possibilities 
of, intei'national cooperation in the field of 
liealtli and of technical assistance generally. 

In July 1946, at the signing of the constitu- 
tion of the Woi’ld Healtli Organization, I said 
that we were “signing a Magna Carta for 
health which will bring into being a World 
Health Organization imique in its scope, au- 
thority, and functions.” I ventured to fore- 
cast the successive steps which WHO would 
take during the years ahead. These included 
“help in healing the wounds of war and elhni- 
uating the ancient human plagues, such as ma- 
laria and cholera, tuberculosis and syphilis. 
Piwention of disease is a first objective. 

“To attain freedom from want of food is 
another goal which we may hope to reach by 
pooling our nuti’itional Imowledge with the 
food and agricultural efforts of tlie United 
Nations. 

“A next step toward world liealtli is the posi- 
tive improvement of health. Higher levels of 
physical development, a longer, more produc- 
tive, more vigorous life span will be sought 
and attained. 

“But prevention, treatment, and control of 
disease should be supplemented by intensive re- 
search in the laboratory, at the bedside, and in 
the field to push back tlie frontiers of the un- 
known in the health sciences.” 

Also, I said, “In our Magna Carta for 
health, we have ventured to declare that we 
have a contribution to make to the central 
world problem of today, whicli is to help man 
learn to live harmoniously with his fellow man. 
In making this proposition, I for one believe 
that liealtli science must share the task ivitli 
religion and education.” 

I concluded by saying, “The World Health 
Organization is, therefore, a collective instru- 
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Three Surgeons General of the Public Health Assembly, which met May 28- 
Health Service, two past and the in- June 13, 1958. Dr. Scheele is a past 
cmnbent, were among delegates to president of the Assembly, and Dr. 
VnO’s Tenth Anniversary Commemo- Parrau was one of the signers of the 
rative Session in Minneapolis, May 26- original chatter of the World Health 
28, 1958. From left to right: Dr. Organization. The World Health Or- 
Leonard A. Scheele, Dr. Thomas Parran, ganization met in this country at the 
and Dr. Leroy E. Burney. Dr. Burney invitation of the United States^ follow- 
presided over the Eleventh World ing appropriate action by Congress. 


Dr. A Santer, Director of Public Health (Swit- 
zerland), and Dr. Tran Vy, Health Minister 
(Vietnam ) ; as cltairman of tlm Committee on 
Program and Bndget, Prof. H. If. Pesoneii, 
Director-General of the State Medical Board 
(Fhiland) j and as chairman of the Committee 
on Administration, Finance and Legal Matters, 
M. S. lOianachet, member of the Saudi Arabian 
Legation in Bonn. 

Executive Board 

The 18-member Executive Board as consti- 
tuted after elections by the Assembly includes 
Afghanistan, Australia, Brazil, Canada, Fed- 
eral Republic of Germany, France, Guatemala, 
India, Iran, Italy, Liberia, Mexico, Tunisia, 
U.S.R.K., United Arab Republic, United States 
of America, United Kingdom, and Vietnam, 


Membership and Finances 

Merabeiship in the World Health Organiza- 
tion has grown from 26 countries in 1918 to 88 
at present. Two new member states are the 
Federation of Malaya and the United Arab Re- 
public. Czechoslovakia resumed active status 
in the Organization in 1958. 

In addition to the $14,287,600 voted for the 
1959 budget, WHO received a supplemental $6 
jniJiion of United Kations Technical Assistance 
funds, and nearly $9 million was contributed 
to the special malaria eradication funds of the 
Organization and its regional representative, 
the Pan American Sanitary Bureau. The I05i 
collection of contributions from active mem- 
bers reached 97.08 percent, a record in the his- 
tory of "WHO, according to the External Audi- 
tor’s Report. 
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with emergingly known genetic behavior, and 
disease agents of grave seriousness. Who has 
jurisdiction here? Is it the physical scientist, 
the biologist, or the physician? Clearly, we 
need to submerge the old distinctions and pre- 
serve the interrelations and wholeness of nature. 

There has. been a long transition fi'om the 
primitive ritual of tlie medicine man to today’s 
medicme of the sciences. The expansion of 
medical knowledge and teaching in recent years 
has been dominated by the scientific discipline 
of medicine itself and by segments of Imowl- 
edge drawn from other sciences, so that todaj' 
biological and natural sciences have become the 
very matrix of medical thouglit. Physics, 
chemistry, and biology are its language and 
tools. 

The past century has been called the era of 
the biological and the physical scientist, but to- 
day we may be entering the centiuy of the 
psychological or of the physiological-sociologi- 
cal-anthropological man. Perhaps in the next 
century the first half of this one will be noted 
as the period in which society moved away from 
its preoccupation with man solely as an eco- 
nomic creature. 

Public health has been termed “an applied 
technology resting upon the joint pillars of 
natural science and social sciences.” During 
the past century the natural science pillar has 
been greatly strengthened, but until both tlie 
pillars are strong the arch of public health will 
not be firm. Now, consideration also is being 
given to the social aspect of the environment, 
especially as it interacts with biological and 
physical stresses. Since stress effects are both 
psychological and physiological, emphasis must 
be given to fuller understanding of psychologi- 
cal factor's in stress and disease reactions. 

My colleague, Dr. Kobert E. Olson, draws 
attention to the problems facing public health : 
“The biochemist who studies the kinetics of a 
purified enzyme system has only a few variables 
to control; the physiologist who studies the 
metabolism of an intact organ in an animal has 
many more tn consider; the physician who 
studies a disease process in an intact human ani- 
mal has even more parameters to correlate and 
attempt to control in the diagirosis and treat- 
ment of his jratient. But the public health 
scientist who is studying the behavior of popu- 
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lations is dealing with an infinitely complex 
situation, to which, in many instances, onl}'^ sta- 
tistical solutions are possible.” 

In the past, certain factors knorvn to affect 
public health adversely could be engineered out 
of the physical environment. Todays, there is 
needed a revealing analysis of the social en- 
vironment which blocks the way of abundant 
public health. Most of the degenerative dis- 
eases, which constitute our major health prob- 
lems, have psychosocial components. The so- 
called psychosomatic diseases such as hyper- 
tension, peptic ulcer, rheumatoid arthritis, 
thyrotoxicosis, and scliizophrenia have dii’ect 
psychiatric determinants; others such as obes- 
ity, alcoholism, and coronary artery diseases 
have at least indirect relations to sociocultural 
patterns of diet, anxiety reduction, and stress. 

Public health needs to be increasingly con- 
cerned both in research and in teacliing with a 
comprehensive ecologic approach to problems 
of disease and of health if we are to be suc- 
cessful in understanding better the degenerative 
diseases and mental illnesses. The clinician 
must expand his horizon to include the role of 
the family and the community in relation to 
the disease problem at hand. By the same 
token, the public health scientist must not be 
content solely with statistical solutions and epi- 
demiological inferences in his analysis of these 
knotty problems. The meeting ground is the 
interdisciplinary team play of a group from 
many fields of science, in sympathetic agree- 
ment with each other, and with access to the ex- 
perimental laboratory, the patient, the family 
and the comrnurrity, if need be, m the pursuit 
of the problem urrder stirdy. 

Those of us who use epidemiological and bio- 
statistical methods primarily slroirld remember 
that acute olirrical observation may supply the 
clue, even though it be made only on one pa- 
tieirt. Clarrde Bernard, Freirch phy^siologist, 
orree said, “I do not reject the use of statistics, 
but I condemn irot trying to go beyond them” 
(qrroted m the New York Times, E-9, April 
13 , 1958 ). 

It is recogirized that epidemiology does not 
deal solely with infectious diseases. It was 
througli epidemiological investigations that the 
nature of pellagr-a and of goiter was discovered. 
There is an epidemiology of suicides, of acci- 
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menfc wlncJi will promote physical and mental 
prevent and control disease, expand 
scientific health knowledge, and contribute to 
the harmony of human relations. In slmid, it 
is a powerful instrument forged for peace.” 

The goals set for the World HeaMr Organ- 
ization represented the highest aspirations of 
the human spirit. Few of us believed that they 
could be reached fully and in a short time 
span; but we should never lose sight of them. 
It is a source of great satisfaction that we have 
moved “ten steps forwai'd.” They Imve been 
id important steps which might be described 
more accurately as 10 times 10. That such 
substantial progress has been made is all the 
more remarkable when we consider the con- 
tinued unsettled conditions in world affairs dur- 
ing these past 12 years. For what has been 
accomplished, priinaiy credit is due to tlie com- 
petent leadership of the first two Directors- 
General, Dr. G. Brock Chisholm and Dr. 21. G. 
Candau. Credit goes also to the staff in Ge- 
neva and in the regional offices, as well as to 
the delegates to the 11 annual liealth assemblies 
and the members of tlie Executive Boai'd. 

In retrospect, I think that a sound decision 
was taken at the First World Health Assembly 
to limit the initial objectives and programs to 
urgent prohleii'is of worldwide importance, 
Tlrese were contool of malaria and tuberculosis 
as well as important acute communicable dis- 
eases, the iniprovement of nutrition, meusitres 
to promote matenial and child healtii, and sani- 
tation of the environment. 

It is gratifying that the initial progi'ams 
have been intensified tlirougli a .somewhat 
larger central budget and through the Ex- 
panded Progi’annne of Teclmical Assistance, 
and that the substantial resources of U'S'ICEF 
have been joined in promoting some of the 
important objectives of the World Health 
Organization. 

From the outset, education and ti’aining have 
played important roles— -8,000 WHO feJiow- 
ships attest to this— and tJie more recent con- 
cern both of the Fnited Nations and the World 
Health Organization with atomic energy in 
relation to health recognizes the importance of 
this new factor in man’s environment. 

Becaiwe of my pi’eoccupafcion with the ad- 
rancemeirt of the health sciences through 


tmairii and the traming of future workeis, 
both in tiie_ general field and in a number of 
its subdivisions, what I have to say will nat- 
urally center about this experience. 

In^ Slay 1957, we held a series of seaninai's 
in Pittsburgh as a part of the ceremonies inau- 
gurating our new chancellor' and dedicating our 
new School of Public Health building. The 
themes were “Contributions of the Sciences to 
Public Health in the Years Ahead” and ‘‘Fusion 
of the Sciences for Better Health.” I shall try 
to summarize some of the conclusions. 

Viewing the sciences in historic perspective, 
one can detect periodicity. There have been 
periods of fusioir and the reverse, a disintegra- 
tion of effort. In tlie earliest period, the nat- 
ural philosopher’s were tho universal scientists, 
explorhrg all of life in order to gain gr-eater 
knowledge of its meaning, (In the future, .as 
in the past, the philosophers will contribute to 
our under-standing of life, of natural laws, and 
of tire univei'se.) 

In due course, it became possible to study one 
or another aspect of life and living creatures. 
This- led to specialization by medical research 
and medical teaching which burgeoned until a 
specialist came to be defined as a person who 
Imows more and more about Ie»s and less. 
There are signs that this trend is being i‘e- 
vei-sed — that a scientist needs to have more than 
one skill under one skull — and that future prog- 
ress lies through a fused spectrmn of scientific 
kirowledge. This trend, apparent in medical 
and public health practice, is to see man and 
his environment as a whole and especially 
to interpret the dynamic interactions in 
tliese man-environment intei'reiationships. In 
short, human ecologj’. 

During recent years the earlier* distinction 
between public health and medicine has been 
blurred; there has also been a gi-eat decrease 
in the earlier distinction between plrysical and 
biological science so that at present there is no 
boundary within the biological sciences wlficli 
the physical sciences cannot usefully pass. ^ In 
this process of infiltration, there is the resulting 
integi-ation of all biological sciences into a con- 
tinuous and more meaningful whole. The 
viruses are a case in point. They are inert 
chemicals under certain circumstinwes; under 
other 'circumstances, reproducing organhms 
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for research and for the training of individ- 
uals to deal with them. The Graduate School 
of Public Health at Pittsburgh is pioneering 
in such a program of research and in the Gain- 
ing of new types of specialists who can com- 
bine knowledge of the traditional healtli sci- 
ences with the newer loiowledge of nuclear 
tecluiology. This expanded area of health 
training will be invaluable in maintaining the 
health of mankind as we enter nuclear com- 
petition. 

Wliile never losing sight of its long-range 
goals, the World Health Organization in every 
situation must build upon what now exists in 
every country and region; each step forward 
must be practical in the light of the limitations 
imposed by traditions, customs, and resources. 

It is gratifying to note the trend in manj'' 
countries to seek the Organizatiorr’s help in 
working out long-term plans for a continuing 
development of their own health services, and 
the growing willingness of nations to engage 
in joint action with their neighbor-s to solve 
common problems. 

In the Director-General’s Annual Report for 
1955, the importance of strengthening the na- 
tional health services is stressed. There are in- 
dications that nations, large and small, ai’e be- 
coming increasingly aware of the value of self- 
help in taking responsibility for the long-range 
development of their own healtli services, and 
that they seek aid mainly in three directions: 
supplies to be used in the worldwide struggle 
against communicable disease, the strengthen- 
ing of the services alx’eady established, and the 
raising of standards of education and training 
of all types of health workers. 

Even more attention needs to be given by the 
World Health Organization and every mem- 
ber state to the collection of more accurate and 
more comparable health statistics. Without 
them the course of public health cannot be 
charted wisely. ‘ 

I have referred to the worldwide population 
explosion and the need for health agencies at 
all levels to be concerned about it, to seek to 
understand better these complex phenomena, 
and within religious and cultural contexts to 
devise iirograms of reseai'ch, education, and 
action to deal better with them. 

There are two great drains upon the i-e- 


sources, the manpower, mid the accumulation of 
capital in most countries whicli detract from 
human health and well-being: expenditures to 
provide housing, food, clothing, and other 
items required for normal living by the too 
rapidly increasing population, and expendi- 
tures for war or the prevention of war, defense. 

IVliat a different world we could have if 
some of these expenditures could be diverted to 
the better cultivation and development of the 
human capital, the human resources, in each 
country. Health, education, recreation, and 
nutrition are obvious needs. Shoidd not most 
of these savings be diverted to programs in 
each comitiy to improve standards of health 
and well-being, and some funds be made avail- 
able to the World Health Organization and 
other specialized agencies ? 

Specifically, I propose that all member 
states of the Organization, in addition to their 
regular contributions, take 2 percent from their 
annual appropriations for military purposes 
and use it as an extra contribution to the Ex- 
panded Programme of Technical Assistance of 
the United Nations, in which the World 
Health Organization should have a substantial 
share. 

With such funds and the sentiment behind 
them, malaria eradication would be speeded 
lip; smallpox, tuberculosis, syphilis, and yaivs 
would be next to go. In fact, all of the ancient 
plagues could be conquered witlim a measurable 
number of decades. Then WHO could turn its 
energies more fully to improving nutrition, to 
promoting physical and mental vigor, to ex- 
panding scientific health knowledge, and finally 
to the most difficult task of all— -the improved 
liarmoiiy of human relations. 

The substance of the comments in this address teas 
published in California Medicine SS: .’ill-.il 6 , June 

loss. 
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dents, of cancer, and of athei'osclex’osis. Some 
beginnings have been made in the epidemiology 
of mental health and disease. I have pointed 
out elsewhere (i) the need for intensifying 
greatly these types of epidemiological studies, 

ITiien we have parallel biochemical studies, 
v?e may, by the epidemiological method, iden- 
tify disease-prone individuals in a population 
befox'e they become sick. Once these individ- 
uals with biochemical differences can be identi- 
fied, it may be possible to control internal fac- 
tors as well as the external environments and 
thus retard the progression of disease; almost 
certainly, there are such psyelrosocial and nu- 
tritional faotoi-s. Such Imowledge may be to 
the prevention of degenerative disease what 
immunization and good sanitary engineering 
have been to the prevention of communicable 
diseases. 

It is agreed that the behavioral and the bi- 
ological or biochemical aspects of man are not 
separated by an impassable gulf. 

But in our preoccupation with new and 
complex problems, public health workers 
sliould continue their emphasis upon tx'adi- 
tional bases for action. We need also to apply 
to the newer problems tlie principles which 
have been learned from the past. 

As one looks back, man has been concerned 
over the centuries xvith getting enough food 
to meet his metabolic needs and controlling his 
microbiological environments. hTeifcber objec- 
tive is met for most of the world’s people. The 
continued growth of population, estimated at 
1,6 percent per year, may continue to outxnn 
increased food production. Consequently, pub- 
lic health must be concenxed with ‘problems of 
natality as well as with those of mortality. 

The economy of scarcity has been supemeded 
by overabundance in the United States and 
other western nations. Hence, we are con- 
cenxecl with metabolic disoi-ders, obesity, alco- 
holism, and effects of smoking, which are dis- 
order of excess rather tlian deficiency. Even 
the concept of stress as a cause of mental ill 
health commtes excess-— the impact of more 
challenges than the organism is able to bear. 
Sir Geoffrey Vickers says, “Oar hazards from 
excess range from excessive nuclear radiation 
thrott«Th excessive smoking, to the excessive 
consumption of ice creanx-proclucts which 


have in common the fact that our superabmi- 
dance is our own desiring” (g). 

Eecently, George J . Stolnitz has reported on 
“A Century of International Mortality 
Trends.” He concludes that the rise in life 
expectancy over the past centiuy probably lias 
been more far-reaching than the gains of the 
previous 2,000 yeai's; that the increases in west- 
ern countries in the expectation of life at hkth 
since 1S90 have been more than double the 
gains over the preceding half-century; and 
that manj'- of tlie mortality trends in western 
life changes are “unrepeatable phenomena.” 
It is irrefutable that major gains of the future 
in lifesaving must come in the ages beyond 60, 
In documenting this point, Stolnitz calculates 
that if all mortality before age 15 were elimi- 
nated, the resulting gains would be no more 
than half of the rises in life expectancy at birth 
since the beginning of tiris century (5). 

Each new breakthrough in the health sci- 
ences and each sjfif fc in living patterns will pro- 
duce additional tasks for tlm World Health 
Organization and for national health, services. 
Certainfy, we are agreed tlrat additional re- 
sponsibilities have been produced by urbaniza- 
tion, by industrialization, by the major threats 
arising from air pollution, and even from Uie 
density of automobiles on the highways. Yet 
none of the serious problems evoked has been 
solved. 

Added to the familiar environmental haz- 
ax’ds is that new factor in man’s environment, 
nuclear fission, .and its use for the production 
of power. The ktrown supply of fossil fuels is 
inadequate. In tlie absence of practical meth- 
ods for harnessing solar energy and for un- 
raveling the secrets of photosynthesis, nuclear 
power is being developed on a huge scale. This 
will increase at an ever-accelerating pace with 
many nations getting into the act but having 
too little comprehension of the dangers. 

The disposition of radioactive garbage poses 
a whole series of enigmas not yet solved by the 
nations most technically advanced in nuclaw 
fission. Sucii problems will confront us in- 
creasingly. TVe must develop the organization 
and the personnel and, most important of all, 
acquire the knowledge with which to cope with 
these problems. 

Radiation bioIog3‘ now offei-s many new fields 
public UcalUi Repotts 
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Intensive clinical and epidemiological studies strongly pointed to a 
common source^ of acute Salmonella reading infection occurring in 
more than 300 persons in widely separated areas of the United 
States during a 12-month period. However, no common source of 
infection could be identified. 


Widespread Salmonella reading Infection 
of Undetermined Origin 

ROBERT H. DRACHMAN, M.D., NORMAN J. PETERSEN, B.S., JOHN R. BORING III, M.S., and 

FRED J. PAYNE, M.D. 


D uring the period from September 1956 
through eai’ly September 1957, 325 acute 
sporadic cases and 3 outbreaks of salmonellosis 
due to Salmonella reading occurred in the 
United States. Previous to this time S, reading 
had been rarely encountered in typing labora- 
tories. Although the epidemiological pictui-e 
strongly pointed to a common source of infec- 
tion, none could be identified in spite of in- 
tensive study. This “outbreak” is an example 
of a phenomenon periodically noted by Salmo- 
nella typing laboratories when, within a few 
weeks, a I'elatively large number of cultures 
are received containing a serotype which has 

The authors, at the time of the study, ivere all 
with the Enteric Disease Investigations Unit, Epi- 
demiology Branch, Communicable Disease Center, 
Public Health Service, Atlanta, Ga. Dr. Drachman 
is currently chief of the unit. Mr. Petersen, sani- 
tary engineer epidemiologist, and Dr. Payne, epi- 
demiologist, former chief of the unit, are now with 
the Phoenix Field Station, Phoenix, Ariz., and Mr. 
Boring, bacteriologist, is with the department of 
bacteriology. University of Florida, Gainesville. 

The paper was presented in part before the epi- 
demiology section of the American Public Health 
Association at its annual meeting in Cleveland, Ohio, 
November 14, 1957. 


pi’eviously been encountered only rarely. This 
phenomenon is seldom explained except when 
circumscribed outbreaks of salmonellosis are 
clearly involved. The salient features of the 
1956-57 “outbreak” follow. 

The “Salmonellosis" Outbreak 

In late March of 1957, Ur. Fredei’ick H. 
Wentworth of the bureau of communicable dis- 
eases, Ohio Department of Health, reported 13 
isolations of N. reading, indicating a sharp in- 
crease of tliis type of Salmonella compared with 
the previous experience of the health depart- 
ment. About half of the isolations were from 
blood cultures, and all came from children in 
widely separated areas of the State. Inquiries 
to Dr. Philip E. Edwards, chief of the Enteric 
Bacteriology Laboi’atory, Communicable Dis- 
ease Center, and to oOxcr Salmonella typing cen- 
tei-s thi-oughout the country revealed a similar 
recent inci’ease in S. reading isolations. Accord- 
ingly, a plan for national surveillance was in- 
stituted. A summary of available data was 
distributed to State health officers, epidemi- 
.ologists, and laboratory directors. Requests 
were made for the prompt submission of epi- 
demiological data on all instances of S. read- 
ing infection, with particular attention to pos- 
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Plague organisms from a mouse spleen smear, which has been stained with fluo^ 
rescent antibody. On the left side, with visible light, the viewer sees a great deal 
of material from which it is exceedingly difficult to separate the plague organism; 
on the right side, with ultraviolet light, only the plague bacteria show up. 


FLUORESCENT ANTIBODY TECHNIQUES 


Fluorescent antibody tecliniques for rapid 
laboratory identification of pathogens, and of 
antibodies jsroduced in man by these micro- 
organisms, are under development at the Com- 
municable Disease Center of the Public Health 
Service. These new diagnostic methods, which 
use a fluorescein dye to “light up” individual 
disease organisms, promise one day to enable 
the physician to make an accurate diagnosis 
of certain communicable diseases within min- 
utes after the patient comes to his office. 

In describing these methods, Dr. K, J. Ander- 
son, chief of the Communicable Disease Cen- 
ter, explained that the first step is to “label” 
with a fluorescent dye a globulin solution con- 
taining antibodies specific to certain organisms, 
liflien dried smears made from specimens are 
covered with the tagged antibody solution and 
observed through a microscope under ultra- 
violet light, any homologous organisms or tlieir 
products w'ill fluoresce. The process takes a 
few hours or less, whereas other methods take 
2 01 ’ 3 days or even sometimes weeks. 


A coroUai'y method detects antibodies rather 
than the actual pathogenic organisms at stages 
of infection when the organism is not avail- 
able for identification. 

These quick, relatively simple, versatile lab- 
oratory procedures may possibly apply to the 
identification of jiatliogeiis in all kinds of 
specimens either from the individual patient 
or from the environment. As the somewhat 
laborious matter of adapting them to use with 
difl'erent bacteria and riruses and witli their 
respective antibodies is conqfleted, they are 
expected to take an important place in the work 
of laboratories nil over the counti-y. 

Before these procedures can come into gen- 
eral use, several practical problems will have to 
be solved, Dr. Anderson indicated. Micro- 
scopes equipped with the appropriate ultra- 
violet light will have to be made available, and 
technicians will have to be trained to use the 
new methods. Tight budgets also may delay 
the use of the fluorescent antibody techniques 
in many localities. 
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Intensive clinical and epidemiological studies strongly pointed to a 
common source of acute Salmonella reading infection occurring in 
more than 300 persons in tvidely separated areas of the United 
States during a 12-month period. However, no common source of 
infection could be identified. 

Widespread Salmonella reading Infection 
of Undetermined Origin 

ROBERT H. DRACHMAN, M.D., NORMAN J. PETERSEN, B.S., JOHN R. BORING 111, M.S., and 

FRED J. PAYNE, M.D. 


D uring the period from September 1956 
through early September 1957, 325 acute 
sporadic cases and 3 outbreaks of salmonellosis 
due to Salmonella reading occurred in the 
United States. Previous to this time S. reading 
had been rarely encountered in typing labora- 
tories. Although the epidemiological picture 
strongly pointed to a common soui’ce of infec- 
tion, none could be identified in spite of in- 
tensive study. This “outbreak” is an example 
of a phenomenon periodically noted by Salmo- 
nella typing laboratoi’ies when, within a few 
weeks, a relatively large number of cultures 
are received containing a serotype which has 

The authors, at the time of the study, luere all 
with the Enteric Disease Investigations Unit, Epi- 
demiology Branch, Communicable Disease Center, 
Public Health Service, Atlanta, Ga. Dr. Drachman 
M currently chief of the unit. Mr. Petersen, sani- 
tary engineer epidemiologist, and Dr. Payne, epi- 
demiologist, former chief of the unit, are now tvith 
the Phoenix Field Station, Phoenix, Ariz., and Mr. 
Boring, bacteriologist, is with the department of 
bacteriology^ University of Florida, Gainesville. 

The paper teas presented in part before the epi- 
demiology section of the American Public Health 
Association at its annual meeting in Cleveland, Ohio, 
November Id, 1957. 


previously been encountered only rarely. This 
phenomenon is seldom explained except when 
circumscribed outbreaks of salmonellosis are 
clearly involved. The salient features of the 
1956-57 “outbreak” follow. 

The “Salmonellosis" Outbreak 

In late ilarch of 1957, Dr. Frederick H. 
Wentworth of the bureau of communicable dis- ' 
eases, Ohio Department of Health, reported 13 
isolations of S. reading, indicating a sharp in- 
crease of this type of Salmonella compared with 
the previous experience of the health depart- 
ment. About half of the isolations were from 
blood cultures, and all came from children in 
widely separated areas of the State. Inquiries 
to Dr. Philip R. Edwards, chief of the Enteric 
Bacteriology Laboratory, Communicable Dis- 
ease Center, and to other Salmonella typing cen- 
ter's throughout the country revealed a similar 
recent increase in S. reading isolations. Accord- 
ingly, a plan for national surveillance Avas in- 
stituted. A summary of available data was 
distributed to State health officers, epidemi- 
ologists, and laboratoi'y directors. Requests 
were made for the prompt submission of epi- 
demiological data on all instances of S. read- 
ing infection, with particular attention to pos- 
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Monfh of onset of 283 coses of salmonellosis due to Salmonella reading, exclusive 

carriers and secondary cases. 


of asympfomotic 



Center, Public Health Service, Atlanta, Ga. 


sible sources of infection. A standard food 
history form was prepared and circulated. 
Several Epidemic Intelligence Service officers 
worked in cooperation with 11 State health 
departments in obtaining field data. 

The chart shows the month of onset for 283 
reported cases of salmonellosis due to /S. read- 
ing for Avhich such information was available. 
A total of 392 isolations of this type represent- 
ing repeat cultures, family contacts, and out- 
breaks was reported during the same period. 
An early incx-ease in cases is noted in October 
of 1956 with a peak in Febx-uary of 1957 and a 
decline to previous incidence by May of that 
year. 

Table 1 shows the distribution of the re- 
ported cases by State and month of onset. In 
this table, family and other group outbreaks are 
coimted as single episodes. Cases appeared 
simultaneously in several widely separated 
areas of the country. iS^'o progi’ession of S. 
reading isolations from one geographic area 


to another is apparent. However, most posi- 
tive isolations were reported from the northern 
tier of States. In view of the wide variation 
in the degree of utilization of laboratoiy facili- 
ties m various areas, no attempt is made to cal- 
culate attack rates. 

The age distribution of 2IS patients with sal- 
monellosis due to <?. reading for whom age data 
were given is presented in table 2. Cases are 
concentrated among infants and childi'en, with 
18 percent of the total number under 1 year of 
age and 11 percent under 6 months. This 
grouping agrees with the tabulation by Mac- 
Cready and co-workers of ages for 2,092 patients 
with Salmonella infections in general {!). 

Clinical and Laloratory Data 

Detailed clinical and laboratory data were 
obtained for GO patients, and henceforth these 
will be called the study groiip^ The informa- 
tion is summarized in tables 3-i. Hospital rec- 
ords of 20 patients were abstracted, and health 
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department records and personal interview data 
were available lor all 69 patients. These pa- 
tients are probably not representative of per- 
sons ill with salmonellosis duo to S. reading but 
for prejudicial reasons happened to have been 
cultured during a bout of gastroenteritis. It is 
strikhig that the vast majority of homes visited 
revealed families of above average income. 
However, this was mei’ely an impression, and 
no attempt was made to evaluate the economic 
status of the families intei’viewed. 

The median age of the study group was 3 
years, with a range of from 1 week to 64 years 


(table 3) . In this respect the lower age range 
of the study group approximated the age dis- 
tz’ibution of the previously described group of 
248 patients. More than half of the patients 
were hospitalized, with a median hospital stay 
of 8 days (table 3) . Patients were reported to 
have been severely ill in 53 percent of the cases, 
27 percent were moderately ill, and 20 percent 
were mildly ill (table 4) . These were subjec- 
tive impressions by patients and were not quan- 
titated objectively. Symptoms persisted for a 
median of 7 days although the time was some- 


Table 1. Distribution of 283 cases ^ of salmonellosis due to Salmonella reading, by State and month 

of onset, January 1956— July 1957 


State 


United States. 


New England: 

Maine 

Vermont 

Massachusetts 

Connecticut 

Middle Atlantic; 

New York 

Pennsylvania 

East North Central: 

Ohio 

Illinois 

Michigan 

Wisconsin 

West North Central: 

Minnesota 

Iowa 

^lissouri 

North Dakota 

Kansas 

South Atlantic; 

^laryland 

Virginia 

North Carolina 

Georgia 

East South Central; 

Tennessee 

Kentucky 

West South Central: 

Arkansas 

I^uisiaiia 

Texas 

Mountain: 

Wyoming 

Pacific: 

Washington 

Oregon 

California 


1956 


Janu- 

ary- 

Au- 

gust 


12 


Sep- 

tem- 

ber 


Octo- 

ber 


10 


No- 

vem- 

ber 


23 


De- 

cem- 

ber 


19 


1957 


Jan- 

uary 


37 


Feb- 

ruary 


71 


4 

1 

7 

2 

11 


13 - 

2 

4 

1 


March 


54 


April 


26 


.0 

'lo' 


’ Secondary cases and asymptomatic carriers excluded. 


May 


12 


June 


1 

1 i 


July 
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Table 2. Age dlslribuJion of 248 patients with 
salmonellosis due to Salmonella reading 


Age group 

Num- 

ber 

Percent 

iUl ages 

248 

100 

6 years and under , 

171 

69 

Less than 6 months 

28 

11 

6-11 months _ 

18 

7 

1 year... .. 

19 

8 

2 years i 

38 

16 

3 years 

30 1 

12 

4 years 

18 

7 

. 5 years 

1 10 , 

4 

6 years 

10 

4 

Over 6 years 

77 

31 

7 

' 4 1 

o 

S 

0 

o 

9 

3 

0 

10 

0 

o 

11-14 - 

11 

4 

15-19 

4 

2 

20-29 

7 

3 

30-39 

15 

6 

40-49 

5 

2 

50 and over. 

16 

6 


'wliat longer in the group less than 1 year of 
age, 

Leukocj'te counts were available for only 20 
patients and are summarized also in table 4. 
The counts ranged from 3,150 to 20,000 per 
cubic millimeter with the median values tend- 
ing to decrease with increasing age. A slight 
to moderate lymphocytosis is reflected in the 
differential counts, with the expected higher 
lymphocyte counts in the younger age group 


_ All study group patients were, of course, pos- 
itive for S. reading by stool culture. Blood 
cultures were made for only 8 patients. Of 
these, 7 cultures yielded 8. reading, diar- 
rhea was reported for 4 of these 7 patients. 

Elevated temperatures were reported for 94 
percent of the 65 patients for whom this infor- 
mation was given. The median of highest re- 
corded r'-alues was 103.2° F. (table 5). Febrile 
convulsions occurred in only one child, a 2- 
3 'ear-oldgirl. Diarrhea was considered present 
only when 5 or more stools occurred in 1 day. 

Table 6 summarizes the data regarding 
secondary episodes of gastroenteritis in 65 ex- 
posed families. Attack rates calculated by 
family size revealed similar rates in all families. 

Local health deioartment personnel obtained 
stool cultures from family contacts in 33 house- 
holds harboring index cases. 8. reading was 
isolated from specimens obtained in 55 percent 
of these households (table 7). Mothers were 
positive four times more frequently tlian were 
fathers. As noted in table 6, only 5, or 23 per- 
cent, of the 22 8. reeding positive children re- 
ported any gastrointestinal illness. However, 
8. reading was found in cultures from one- 
third of the children ill with gastroenteritis 
who were family contacts. 

Among the index cases, other Salmonella 
types in addition to <7. reading were isolated 
from 9 patients. These types included 8. 
muenohen isolated from 3 patients, S. para- 
tyfhi B, from 2 patients, and 8. -manliaifan, S. 


Table 3. HospHalizaflon of 69 palienfs with salmonellosis due to Salmonella rending 




Total 

j Hospitalized 


Age group ‘ 


Percent 

Number 

Percent 

1 Duration (days) 




Median 

Jlanpc 

1 

G9 

100 

35 

51 

8 

2-20 

Children; 

8 

1 

7 

1 54 

1 s 

4-26 


5 



Cy 

2-13 


30 

44 

14; 


9 

3-18 


12 

17 


50 

0 

3-20 

5—9 years- 

10 

15 




10-17 years 

Adults: 

4 

6 


75 

10 1 

! 

0-14 


J Median age 3 years (range 1 week-G-i years). 
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Table 4. Severity and durotion of illness and leukocyte counts of 69 patients with salmonellosis 

due to Salmonella reading 


Age group 

Severity and duration of illness 

Leukocyte counts 

Total 

pa- 

tients 

Severity 

Duration 

(days) 

I 

Num- 

ber 

pa- 

tients 

1 

j 1,000 cells per 
cubic milliincter i 

1 

j Differential (me- 
! dian percent) 

AIM 

Mod- 

erate 

Severe 

1 

Aledian 

Range 

Medianl 

i 

Range 

i 

1 Poly- i 
morpho- 
nuclears 

Lympho- 

cytes 

All ages 

1 04 

I 

13 

17 

31 

7 



20 i 


i 



Children : 







i 

1 



f 

i 


0-11 months 

13 

2 

3 

S 

14 

5-60 1 

2 ! 

13 i 

a 7 -17 

I 20 

78 

1- 4 years 

20 

0 

S 

15 , 

7 

2-70 i 

12 j 

11. 5 

3. 15-20 

33 

' 64 

5- 0 years 

9 

2 

3 

4 

8 

3-00 

6 ' 

10. 35 

5. 8 -11. 8 

51 

43 


9 

o 

3 

3 

6 ■ 

2-30 






Adults: 








, 



4 



4 

17 

4-25 















j 

1 



' Severity and duration of illness unknown for 5 patients. 


ty'phhnuriuim., S. montevideo^ and S. sieghurg 
from 1 patient each. Cultures of family con' 
tacts revealed 6 individuals with otlier Sal- 
monella types : S. tg-phimurium., 8. bareillgt S. 
sandiego, 8 . muenchen., and 8 . oranieiiburg 
were each isolated from one patient, and 
another patient was found positive for both 8. 
muenchen and 8 . oranienbung. Admittedly, 
the usual press of laboratory work does not 
permit the serotyping of any large number of 
colonies from a single specimen. Conse- 


V quently, the above is only a suggestion of what 
■’ other Salmonella types may have been present 
in these patients and contacts. 

Food History 

A summary of the responses to questions on 
food consumption is given in table 8. No com- 
parable data were collected from an unaffected 
control population. Some difficulty was antic- 
ipated in obtaining accurate food histories 
since the average tijne lapse between the date 


Table 5. Clinical characteristics of 69 patients with salmonellosis due to Salmonella reading 



; 




Symptoms 

•Age group 

Total 

With 

fever 

With- 

out 

fever 

Median 

temper- 

ature 

(F.)‘ 

1 Diarrhea ^ 

j 

1 Blood and | 
mucus in j 
1 stool ! 

i 1 

Vomiting 

Abdominal 

cramps 


1 

1 

1 

i 

Num- 

ber 

Per- 
cent * 

N um- 
ber 

1 

Per- 1 
cent ' 

Num - 1 
ber j 

Per- 
cent ’ 

i 

um- 
ber j 

Per- 
cent ^ 

Total,. 

^ 69 

61 

4 

103. 2 

58 

81 

31 

53 

30 

43 j 

39 

70 

1 



Children; 

0-11 months. 

13 

11 

2 

102. 4 

13 

100 

1 9 

1 09 ; 

1 3 

1 i 

23 1 

i 

i 

1—1 years 

5 30 

24 

o 

10.3. 3 

24 

SO 

IS 

1 75 i 

1 6 

5 

47 

50 

1 50 

50 

19 

9 

1 63 

75 
70 

100 

5-0 years 

X2 

T9 

0 

103. 2 

10 1 

S3 

■ 3 

30 

10-17 years 

10 

10 

0 

103. 8 

s ! 

80 

! 1 

13 

•Vdiilts: 

32—12 years. 

■i 

4 

0 

102. 4 

3 1 

75 

1 

* 0 

1 0 

o 






• Highest values recorded. • Based on 58 patients with di-vrriiea 

3 ncr day-. > Temperature unknown for 4 patients. 

n.Ujeil on total of 09 patients. 
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of onset of gastroenteritis and that of the in- 
terview was 8 weelvs. Recall of specific foods 
eaten prior to onset of the illness, therefore, ap- 
peared to bo an uni’ealistic expectation. Con- 
sequently, an enumeration of the family’s usual 
food intake was requested. Families were 
looked upon as a unit in terms of foods con- 
sumed since transfer of Salmonella among 
family members may have easily occurred in 
many instances. 

Special emphasis was placed on a search for 
some single consistently mentioned brand name 
of a nationally distributed food or food prod- 
uct. Rone was found frequently enough to im- 
irlicate it as the presumed common vehicle. 

Table 6. Secondary episodes of gastroinfesHnal 
■ disease in 65 families 


Table 8. Frequency of consumpfion of food 
in families of patients with Salmonella reai 
ing infection 


Food item 


Total 


Mayonnaise or salad dressing 

Chicken 

Peanut butter 

Ice cream ^ 

Clieese - 

Cottage cheese IIII! 

Gelatin dessert 1111! 

Oleomargarine 

Uncooked dried fruit TI! 

Toothpaste A 

Toothpaste B 

Frozen meat pies 

Infant formula or foods 

Precooked frozen dinners 


Families or 
persons ill 


1 

' Total 
familiei 
ques- 
tioned 

1 History ot 
j food con- 
3 sumption 

dum- 

ber 

Per- 

cent 

60 

60 

10 

68 

1 67 

9 

40 

39 

9 

09 

67 

o; 

69 

62 

!)( 

69 

46 

61 

69 

01 

Si 

60 

50 

S.: 

60 

38 

63 

69 

36 

52 

69 

19 

2S 

68 

33 

49 

60 

21 

35 

58 

0 

10 


Exposed: 

Families.. 

Family members II” 

Positive for SulmoncHa reading: 

Children 

Adults 


65 

252 

22 

15 


dum- 

ber 


27 

145 


Per- 

cent 


42 

IS 

23 

13 


1 Median age 16 years. 

Table 7, Results of stool cultures of family 
contacts of patients with salmoneliosis due to 
Salmonella reading 




Cultures 

Group cultured 

Total 

Positive for 
i8. reading 

1 



Xum- 

ber 

Per- 

cent 

Families 

33 

> IS i 

1 .. 
i oo 

OliUdren - 

04 

2 2J 

34 

Mothers. - 

33 

12 

36 

F.athers 

Patients ill with gastroenteritis: 

33 


V 

Children- 

15 

O 1 

33 

.Adults. - 

11 

=1 

IS 


1 2 or more family members positive for S, reading in 
S families, or 24 percent of total families. 

- yiedian age, 5 years. 


1 Multiple brand names mentioned for .all items, 

- OtJier than cottage cheese, 

Many different brand names were mentioned for 
the most frequently reported foods listed in 
table 8. Foods previously implicated in exten- 
sive outbreaks of salmonellosis, such as canned 
meats (3) or dried eggs (3, 4), were not com- 
monly used in these families. Frozen meat 
items requii'ing only warming before use were 
also infrequently encoimtered. The possibility 
remains, of coni-se, that the crucial food item 
may not have been included among those on the 
food questionnaire. 

Families were also questioned about the pres- 
ence of pets in the home. Only 8 families of the 
69 questioned owned either a cat, a dog, or a 
parakeet. 

In view of these negative findings, an alter- 
native hypothesis was employed which sug- 
gested that some common additive to a fre- 
quently mentioned food might be the sought- 
after common vehicle of infection. This possi- 
bility was investigated by means of a study of 
ice cream which had been mentioned by 97 per- 
cent of the families interviewed. A careful 
eniuneration of the ingredients used in sevei’al 
of the ice cream brands consumed failed to re- 
veal any single nationally distributed common 
additive. Other commonly used foods, such as 
mayonnaise or salad dressing and peanut butter 
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(table S), were disquuli/ied as potential Sal- 
imnella, vehicles because of the failure of these 
organisms to survive in such media (5, 6). 
Chicken was consumed by 99 of fam- 

ilies questioned. However, it was not ap 2 )arent 
how birds from many dilferent sources, includ- 
ing small home-fed flocks, could all be infected 
vdth a similar, previously rare Salmonella type. 

In view of the large number of children af- 
fected, special attention was given to foods 
which might be common to this age group. De- 
spite several specific questions included in the 
food questiomiaire, no common brand name 
baby food, vitamin preparation, or formula 
mixture was encountered. 

Discussion 

As an estimate of the magnitude of the prob- 
lem, data on the number of isolations of S. read- 
ing in previous years were provided by Dr. 
Philip E. Edwards, who reported that, during 
the 8-year jjeriod from 1948 through January 
1956, only 24 cultures of S. reading were identi- 
fied among approximately 18,000 cultures re- 
ceived. In contrast, 125 isolates representing 
individual cases were identified at the Com- 
municable Disease Center as S. reading during 
the 16-month period from May 1956 through 
early September 1957. Of particular interest 
was the apparent concentration of cases in this 
country, with few cases reported elsewhere. 
Inquiries to Salmonella typing centers in Can- 
ada, England, Northern France, West Ger- 
many, and the Netherlands failed to reveal any 
recent marked increase of N. reading isolations 
in these areas corresponding in time with the 
peak of cases in this country. However, in 1952 
the Netherlands had experienced a sharp rise 
111 S. reading cases froni an average of 2 to 4 per 
year to 51 isolations that jea.v. No explanation 
of this sudden increase and equally sharp de- 
cline was available. 

Isolations From Animals 

As, a further attempt at solution of the prob- 
lem, additional instances of recent S. reading 
isolations, other than from humans, were looked 
for. State veterinary public health officei'S were 
contacted by Dr. J ames II. Steele, chief, Veteri- 


Data on the incidence of Salmonella reading iso- 
lations in their respective countries were provided 
by: Dr. E. T. Bynoe, Laboratory of Hygiene, Depart- 
ment of National Health and Welfare, Ottawa, 
Canada; Dr. Joan Taylor, Salmonella Reference 
Laboratory, Central Public Health Laboratory, Col- 
indale, London, England; Dr. R. Buttiaux, Institut 
Pasteur de Lille, Centre d’Enseignement et Recher- 
ches de Bacteriologie Aliinentaire, Lille, France; 
Dr. H. P. R. Seeliger, Salmonella-Zentrale, Hygiene- 
Institut der Universitat Bonn, Bonn, Germany; Dr. 
A. Clarenburg, Rijks Instituut Voor de Volksgezon- 
heit, Utrecht, Netherlands. 


nary Public Health Section, Communicable 
Disease Center, and 9 recent poultry outbreaks 
of clinically evident salmonellosis due to S. 
reading were reported. The chart shows the 
few July and August 1956 poultry isolations 
which preceded the sharp rise in human cases. 
Since the virulence of Salmonella types varies 
considerably m chicks (7) , the organism may be 
carried with minimum symptoms, and S. read- 
ing might have been extensively distributed 
among poultry despite the few reported isola- 
tions. Gallon and associates {S) have demon- 
strated the fi’equency with wliich salmonellae 
may be detected in povrltry processing plants. 
If fowl were contaminated with salmonellae, 
then some nationwide means of infecting poul- 
try would have to be postulated. Feeds might 
serve tlris function particularly since a con- 
stitutent of many poultry feeds is frequently 
contamiirated with Salmonella. 

Fishmeal imported into West Germany, 
where much of it is used in animal feeds, was 
frequently fomid to be contaminated with 
Salmonella according to Rohde and Bischoff 
{9) aird Adam {10). Furthermore, Abe isola- 
tion of the new serotype Salmonella Hockley 
from fisluneal in 1955 occurred almost simul- 
taneously with the occurrence of the first human 
cases of S. Hockley infection (if, 12).' A 
relationship between the two through the 
medium of uifected animals was inferred. Dur- 
ing 195 according to a jjersonal connnunica- 
tion from Dr. H. P. R, Seeliger, S. reading 
was isolated in West Germany from imported 
fishmeal and was also found to be the etiological 
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agent in several outbreals of food poisoning. 
Other investigators have had varying degrees 
of success in isolating salmonellae from fish- 
meal. Walker (13) found no positives among 
10 samples cultured while Cook, Hobbs, and 
iHcCoy recovered salmonellae from 14 of 54 
samples studied. Their unpublished report is 
cited by WaUrer (13) . Eohde and Bischoff (5) 
found salmonellae in 43 of 270 samples, while 
Adam (10) reported 16 percent of 833 fishmeal 
specimens positive for the organism. 

In the United States fisluneal is used exten- 
sively in a variety of poultry feeds. Of 16 
specimens of domestic fishmeal examined bac- 
teriologically by one of the author 3 -(Boring), 
salmonellae were found in 9 instances. S. read- 
ing was not among the types isolated, but these 
specimens were collected dux'ing July and 
August of 1957, well after the peak of the 
“outbreak.” If poultry flocks may in fact be- 
come infected with Salmonella from contami- 
nated feeds, a potentially major public health 
problem exists. Thai and co-workers (ij) and 
Seeliger (19) have discussed the probability 
of infection of domestic animals with Salmo- 
nella from such contaminated feeds. The dan- 
ger of human infections from contaminated 
flocks has been discussed by Abelseth and Eob- 
eitson (15), Edwards (16), and others. 

Clinical and Lahoratory Material 

Among the 300 or 400 reported acute cases of 
salmonellosis due to S. reading, two deatlis 
occui’red in cliildren. A lO-year-old Negro boy 
died 5 days after onset of sj^ptoms, following 
a rapidly downhill course. Stool and blood 
cultures were positive for S. reading. The final 
diagnosis included congenital heart disease, 
acute and subacute bacterial endocarditis with 
Scdmonella sepsis, and sickle cell anemia. His 
hemoglobin level was reported as 6.2 gra./lOO 
ml. An infant death was reported with no 
other information available. The only local- 
ized Salmonella infection reported occm-red in 
a 2-year-old white boy who developed septic 
arthritis of the calcaneotibial joint. No at- 
tempt IS made to calculate a case fatality late 
in this epidemic for want of a reasonably ac- 
curate denominator. 

Salmonellosis due to S. reading appears to 
present clinical featm-es similar to those de- 
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scribed for previous series of patients with 
SalmqneUa infections (17, IS). However 
complications were not present in the study 
group, although they' were reported among 
patients for whom only incomplete histories 
were available. The rarity of complications 
reflects the relatively low virulence and non- 
invasiveness of S, reading. Em’tliermore, 
previous reviews referred to dealt only with 
hospitalized patients, while in the present series 
half of the patients were not hospitalized. As 
noted previously, a majority of these patients 
came from families with above average incomes 
so that nutrition, sanitation, and medical care 
approached the optimal level. Eisenberg and 
associates (18), reporting on a series of 95 
patients with salmonellosis seen at the Phila- 
delphia General Hospital noted localized in- 
fections in 13 percent of their patients. Many 
patients m that series were from a lower socio- 
economic group, which further sets them apart 
from the present series of patients. Among 100 
infants and children with salmonellosis re- 
ported by Clyde (19) from Nashville, Tenn., 
localization occurred in 9 percent. By com- 
parison with these reports, the 69 patients with 
S. reading mfection reported had a relatively 
mild illness. Nevertheless, 53 percent of the 
patients voiced the subjective impression that 
their illness was severe. 

Several factors serve to indicate that the 
“epidemic” of S. reading infections was a 
family affair with a common source of infection 
in the family. Of the 252 family members ex- 
posed in the homes of index cases, 30 percent 
were either positive for 8. reading by stool 
culture or had suffered from gastroenteritis. 
Even more striking was the finding that in 42 
percent of families, at least one secondaiy ill- 
ness had occurred. Also, in 55 percent of the 
33 families cultured (table 7), at least one con- 
tact was found to be positive for S. reading. 

In 55 percent of the 65 exposed families, at 
least one person was bacteriologically positive 
or had developed gastroenteritis. 

As shown in table 7, mothei’s were more fie- 
quently positive for S. reading than were 
fathers. The significance of this finding is not 
entirely clear. The mother might be infected 
or reinfected from her children, who are 
pljysicalJy closer to her than they might bo to 
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tho father. However, the inotlier would also 
bo the first member of a familj' to come in con- 
tact with an infected foodstulL If she pre- 
pared this item for cooking, perhaiJS as with 
poultry, she might infect herself and other 
family members by handling salad, the bread 
plate, the baby’s formula, or a host of other 
items. Necessarily, this is only conjecture. 

Two infants aged 2 weeks and one infant 1 
week old developed diarrhea, which was later 
proved to be due to N. reading The mother of 
one infant had been ill with gastroenteritis 
prior to delivery, while the mothers of the two 
other infants were positive for S. reading some- 
time later. As has been demonstrated pre- 
viously (gd, 21)^ these mothers may have 
infected their newborn infants during parturi- 
tion. Since asymptomatic carriers of S. read- 
ing a^jpeared to be common among family con- 
tacts (table 6), inadvertent mfection of the 
moi'e susceptible infants and young children 
may have occurred frequently. 

Among the younger patients in this series, a 
problem was apparent because of the unusually 
long duration of the convalescent carrier state. 
IVhere a series of cultures negative for 
Scdmonella was required before hospital dis- 
charge, hospitalization was often unduly pro- 
longed. The difficulty and expense of keeping 
an asymptomatic child hospitalized usually re- 
sulted in discharge due to desperation before the 
required number of negative cultures were ob- 
tained. Eealistically, greater emphasis should 
be placed on the child’s clinical course in deter- 
mining the need for hospitalization than on the 
duration of stool cultures positive for Salmo- 
nella. Eubinstein and associates {22) have 
noted the long duratioir of carrier states with 
various Salmonella types. In a followup study 
of an outbreak of S. oranieniurg in a nursery 
for the newborn Eindge has also noted the 
long duration of the carrier state in infants 
(personal communication) . Among infants in 
families without other S. oranieriburg positive 
members, the mean duration of the carrier state 
was about 7 months. Szanton (23) reporting 
tho ‘iO-month followups on this same series of 
SS infected infants found, for the total group, 
that the carrier state persisted for an average 
of about 11 months. The futility of applying 
standard “three negative stool” requirements to 
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young children hospitalized with salmonellosis 
is emphasized by these findijigs. Perhaps par- 
ents of these children might be instructed in the 
necessary home precautions so that, rvhen the 
clinical condition permits, a child could be dis- 
charged from the hospital. Subsequent stool 
specimens could then be obtained at home. 

Summary 

Jilore than 300 acute sporadic cases of salmo- 
nellosis due to Salmonella reading., a previously 
extremely rare serotype, were reported during a 
12-month period. Intensive study of food his- 
tories from j^atients in various parts of the 
country failed to reveal the presumed coznmon 
source responsible for this “outbreak.” A pos- 
sible but unknown relationship between mfected 
animal feeds and poultry to the present S. read- 
ing problem is discussed. 

Detailed clinical and laboratoiy data are pre- 
sented for 69 salmonellosis patients. The ab- 
sence of complications in this group is noted and 
discussed. Among 252 exposed family mem- 
bers, 30 percent had either been ill or were foimd 
positive for S. reading by stool culture. In 55 
percent of 65 families studied at least one mem- 
ber had gastroenteritis or was positive for 8. 
reading. 
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Bertha Adkins Named Under Secretary 

Bertha Sheppard Adkins was named Under Secretary of Healdi, Edu- 
cation, and Welfare on July 21, 1958, succeeding John Alanson Perkins 
ivho resigned. She had been assistant chairman and head of the \vomen’s 
division of the Republican National Committee since 1953. 

From 1934 to 1942 Miss Adkins held the post of dean of rvomen at 
Western Maryland College and during the following 4 years served as dean 
of residence at Bradford Junior College in Massachusetts. On graduation 
from Wellesley College in 1928, Miss Adkins taught in private schools until 
1932. She holds a master of arts degree from Columbia University con- 
ferred in 1943 and is a life member of Pi Lambda Theta, an honorary 
society for women in education. 
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Radioactive liquid Wastes 

in . ^mvn^y^li^emia 



KARL M. MASON, M.P.H. 


A ^ On September 12, 1957, the Sanitary 
Water Board of the Pennsylvania 
Department of Health authorized is- 
suance of a permit to the Duquesne 
Light Company for the ti’eatment and dis- 
charge of liquid wastes from the company’s 
steam turbine poAver plant employing heat 
exchanged from a nuclear reactor, at Shipping- 
port. Located on the OMo River some 25 
miles from Pittsburgh, this power reactor is 
the first such installation in this comitry with 
disposition of its waste materials regulated by 
a State health agency. 

"Wlien, in early 1954, it became certain that 
the first commercial power reactor was to be 


constructed in Penns3dA'’ania, the State depart- 
ment of health and its Avater pollution control 
agencj^ the Sanitary Water Board, looked to 
their responsibilities. Despite the indecision 
at the time concerning the jurisdictions of the 


Mr. Mason is the director of the bureau, of environ- 
mental health, Pennsylvania Department of Health. 


Atomic Energy Commission and State agencies^ 
the State health department elected to apply 
its authoz’ity under its general health powers 
to the adoption of radiation protection regu- 
lations. In addition, the Sanitary Water 
Board classified radioactive liquid wastes as in- 
dustrial wastes, thus requiring a permit for dis- 
charge of any such wastes to the waters of the 
Commonwealth. 


wiiu tne assistance ot the Kadiologica; 
Health Branch of the Public Health Seiwice 
the technical stah of the bureau of environ- 
mental health developed the conditions undei 
Avhich these liquid Avastes could be discharged, 
As a r^ult of the cooperation and competence 
of officials of the Duquesne Light Company 
and Westinghouse Electric Corporation early 
agreement was reached on the radioakivity 
limits deemed necessary for the protection of 
the public health. The company, in its appli- 
cation report, had adhered to the maximum 
permissible concentrations recommended in 
Handbooks 52 and G1 of the Bureau of Stand- 
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ards and the requii*ements of the health de- 
partment’s Radiation Protection Regulation, 
However, as indicated by the permit accom- 
panying this article (p. 888) , in the interest of 
public health ijrotection, more stringent require- 
ments were incorporated into this document 
than are recommended by national authorities. 

The Reactor and Its Wastes 

The Shippingport atomic power station is 
designed to produce electric energy by a con- 
ventional turbine-generator unit. The first re- 
actor core has a rating of 231 megawatts heat, 
producing a 60-megawatt net electrical output. 
Subsequent cores will have ratings up to 310 
megawatts heat and 100 megawatts gross elec- 
trical output. Steam for the turbine is sup- 
plied by the primai-y plant, consisting of the 
nuclear reactor and its associated systems. This 
plant is compai'able to the furnace and boiler 
of a conventional power station. 

Tlie pressurized water reactor consists of a 
closed system in which water at high pressure 
is circulated over an array of nuclear fuel ele- 
ments (the core) to heat exchangers where 
steam is formed in a separate, isolated system. 
The active portion of the luiclear core is a cyl- 
inder about 6 feet in diameter and 6 feet high 
containing highly enriched uranium assem- 
blies (called seed) and natural uranium as- 
semblies (called blanket) . The seed assemblies 
contain a total of 75 kilograms of enriched 
uranium-235, and the blanket contains 1-i tons 
of natural uranium metal in the form of UO-. 

The radioactive wastes are classified into 
eight categories : reactor plant effluents, service 
building wastes, fuel canal water wastes, spent 
ion-exchange resin and incinerator ash wastes, 
combustible solid wastes, noncombustible solid 
wastes, gaseous wastes, and boiler water. The 
three maha sources of radioactivity which con- 
tribute to the liquid wastes are ; 

1. The activation of corrodible metals, cor- 
rosion products, and trace elements in the high- 
purity reactor coolant water. 

2. Fission products released from failed fuel 

elements. . . 

3. Tritium resulting from activation of tne 
lithium hydroxide added to the reactor coolant 
water to minimize corrosion in the system. 
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It is estimated by the company in its report 
that pnly about 2.5 percent of the total radio- 
activity will be discharged to the river. Rost 
of the remainder will be retained in the spent 
ion-exchange resin storage tanks (87.4 per- 
cent) ; a minute percentage will be discharged 
as gas to the atmosphere (0.01 percent). 

In order to insure that the required degree 
of treatment is provided, the liquid wastes are 
sampled and the level of radioactivity deter- 
mined at each stage of the treatment process. 
During a long period of retention in under- 
ground storage tanks the radioactivity is re- 
duced appreciably by decay, and subsequent 
processing thi’ough the ion-exchanger's reduces 
further the radioactivity of these wastes. 
Thus, the entire treatment is a series of hatch 
processes prior to discharge to the river, and 
the wastes may be reprocessed if the samples 
indicate that the required reduction in radio- 
activitj' lias not been accomplished. The high- 
level radioactive wastes which are retained in 
the ion-exchanger are held for disposition by 
burial elsewhere at locations supervised by the 
Atomic Energ)' Commission. 

Safely Factors 

Tlie accepted standard applied to the dis- 
charge of liquid wastes to streams utilized for 
public water supplies is that the radioactivity 
for unimown mixed fission products shall not 
exceed an annual average of 1 x 10'* micro- 
curies per milliliter above natural backgromicl 
radioactivity at the next point of use down- 
stream. To provide extra protection for the 
waters traversing Pennsylvania and to retain 
a portion of the stream flows for the discharges 
from future nuclear facilities, several safety 
factors were added to this standard. 

As an example, the sampling point for Ship- 
pingport wastes is in tlie plant’s effluent chan- 
nel containing the condenser cooling water. 
This location results in an extra safety factor 
of more than 100 since the m.aximum amount 
of condenser cooling water is less than 1/100 
of the mean flow of the Ohio River. Another 
appreciable factor of safety is that the lumts 
of radioactivity apply at any time, rather tium 
to the average concentration over an mteruu 
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of i year. These same conservative require- 
iiieuls have been incorporated in the permits 
issued to six otlier nuclear facilities of various 
types and will be applied to ’several applica- 
tions now under consideration. 

Ill considering the application of the Du- 
quesne Light Company, one of the initial coun- 
terproposals of the Pennsylvania Department 
of Health lyas that the company reduce sub- 
stantially its request for an emergency dis- 
charge of 700 curies of tritium in 1 day should 
an accident occur in any of the coolant loops. 
Hthough this amount of tritium ivas below 
the maximum permitted by accepted standards 
for an average concentration over an entire 
year, tlie company agreed to withdraw this 
proposal and limit the maximum discharge of 
tr’it’ium during’ any 1 day to less than 1 per- 
cent of the maximum allowable concentration. 
TJiis agreement is consistent ivith the objective 
of tlie department of health and its Sanitaiy 
Water Board to produce and discharge the 
least amount of radioactivity practicable. Ee- 
cent analyses of waste discharges from the 
Shippingport plant indicate that it will be pos- 
sible to conform to the stringent standards for 
fission products as ivell as for tritium. 

During 1956 and 1957 the Westinghouse 
Electric Corporation conducted, under the spon- 
sorship of the Atomic Energy Commission, a 
site-monitoring program in the vicinitj^ of the 
Shippingport plant. The purposes of the pre- 
operational phase of this program were to de- 
termine the types and amounts of radioactive 
materials which occur in the environment 
around the reactor plant and to determine the 
variations in the amounts of these materials 
over a period of approximately lYo years prior 
to operation. Analyses were made on (a) soil 
in the general vicinity of the plant, (b) Ohio 
Eiver watei' above and below the site, (c) well 
water within a 1-mile radius, (d) vegetation m 
this general area, and (e) the air in the general 
area. 

Although the department of health accepted 
the reports of Westinghouse’s studj'' and as- 
sisted in some of the samj)ling, it decided to 
initiate further studies in the area in order to 
encoinpa.ss all phases of the environment sub- 


ject to jDossible contamination by radioactivity. 
Through the efforts of the department’s public 
health veterinarian, specimens of animal life 
and milk products have been collected and 
analyzed for radiation levels, both in the gen- 
eral area of the plant and in a control area. 
Using Federal program grant fimds, the de- 
partment has contracted with the University of 
Pittsburgh to determine the radioactivity levels 
of all types of aquatic life iir the Ohio River 
above and below the plant site. Since both the 
department of health and the Duquesne Light 
Company are contmuing the site-monitoring 
pi’ograms on a postoperational basis, data 
will be available on all of the environmental 
aspects which could be affected by nuclear fa- 
cilities in this area. 

Summary 

Public health authorities in Pennsylvania are 
admmistering a progi'am of radioactive liquid 
waste control in the following manner : 

1. Radioactive liquid wastes have been classi- 
fied as industrial wastes and thus are subject to 
a ijermit from the Sanitary Water Board. 

2. Since the treatment processes employed at 
such installations have not been subject to full- 
scale operation experience, the permits are 
gi’anted on an experimental basis. 

3. For the pui’pose of insuring protection of 
the public health and the retention of stream 
volumes for future discharges, the levels of 
radioactivity in liquid wastes must conform to 
more stringent standards than those generally 
accepted. 

I. The conditions of the permit, including the 
maximiun allowable concentrations, are subject 
to revision if altered conditions or the advance 
of science and technology so indicate. 

5. The discharge of radioactivity shall be 
kei^t at the most 23racticable minimuiu, regard- 
less of maximum amounts permissible. 

6. Adequate analyses and operational reports 
must be submitted to the department of health. 

< . Environmental monitoring 2)rograms shall 
be continued and, if necessary, expanded. 

S. Immediate notification of the department 
is required in the event of accident or discharge 
in excess of tolerance. 
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COMMONWEALTH OF PENNSYLVANIA 

DEPARTMENT OF HEALTH 
SANITARY WATER BOARD 
HARRISBURG 


INDUSTRIAL WASTES PERMIT NO. 1832 


The Sanitary Water Board, which 
by virtue of the Act of April 0, 192!), 
P, L. 177, known as The Administra- 
tive Code of 1929, and the amend- 
ments thereto, and of the Act of June 
22, 1937, P. L. 1987, as amended by 
the Act of May S, 1945, P. L. 435, is 
empowered to exercise certain 
powers and perform certain duties 
“To preserve and improve the purity 
of the waters of the Commonwealth 
for the protection of public health, 
animal and aquatic life, and for in- 
dustrial consumption, and recrea- 
tion; . . hereby Issues this per- 
mit to the Duquesne Light Company, 
435 Sixth Avenue, Pittsburgh 19, 
Pennsylvania, its successors or as- 
signs, approving, subject to certain 
conditions, the proposed works for 
the treatment of wastes from the per- 
mittee’s atomic (nuclear reactor- 
steam turbine) power plant located 
in Shippingport, Beaver County, 
Pennsylvania, with discharge of the 
treated effluent therefrom into a 
channel of the Ohio River between 
its left, or soutliern, bank and Phillis 
Island, about 11 miles below the con- 
fluence of the Beaver River, in re- 
sponse to an application, undated 
but attested June 19, 1957. 

This plant is designed for the pro- 
duction of 60 megawatts, i. e., 60,000 
kilowatts of electrical energy during 
initial operation. Later, possibly 
after about a year, and wfflen the 
present core has been replaced by a 
more powerful one, the plant is ex- 
pected to reach a maximum rating up 


to 340 megawatts of heat and 100 
megawatts gross electrical output. 

This application requests approval 
of “the discharge to the Ohio River 
of an average of 12,000 gallons per 
day of waste water containing ap- 
proximately 10 curies of tritium and 
1,500 microcuries of other radio- 
active materials. This effluent con- 
sists, for the most part, of laundry 
and shower room wastes and neu- 
tralized laboratory wastes which are 
released to the condenser effluent 
stream at a controlled rate. The 
lesser portion of the discharge con- 
sists of reactor plant wastes. The 
system consists of gravity collection 
tanks : intermediate storage and 
decay tanks: processing by evapo- 
rator, ion-exchangers, gas stripper; 
followed by controlled discharge to 
the river. Radioactivity is measured 
at each stage of the process and 
before discharge." It is to be noted 
that the terra “neutralization,” as 
used above, refers only to chemical 
neutralization. 

The proposed plant and waste 
treatment w'orks will provide for 
batch treatment of all wastes. If in 
the opinion of the Sanitary Water 
Board, any wastes are inadequately 
treated, facilities will be available 
for recycling such wastes through 
all or parts of the treatment process 
until the effluent is satisfactory for 
discharge to the waters of the Com- 
monwealth when diluted with the 
normal volume of cooling water. 

The proposed works are described in 


some detail in an engineering report 
entitled “Duquesne Light Com- 
pany — Shippingport Atomic Power 
Station — Shippingport Borougli-- 
Beaver County, Penna. — April 20, 
1937” and are shown on twelve 
sketches and diagrams bound with 
the report and entitled and described 
as follows : 

Artist's Conception of the Sbip- 
pingport Atomic Power Station. 

Figure 1. Duquesne Light Com- 
pany — ^Territory Served and Loca- 
tion of Principal Facilities — Decem- 
ber 31, 1955— No. SP-507. 

Figure 2. Shippingport Power Sta- 
tion — Duquesne Light Comp.'iny 
Plan Showing General Arrangemeat. 

Figure 3. (This is an isometcie 
drawing, diagrammatic, showing the 
reactor and four main coolant loops.) 
Figure 4. PWR Reactor Vessel. 
Figure 5. (These are enlarged 
detail sketches of reactor core, seed 
and blanket assembly, fuel rods, etc.) 

Figure 6. Seed Assembly Cross 
Section. 

Figure T. PWR Fuel Rod E.v- 
ploded View. 

Figure S. Reactor and Ste-im 
Plant — Plan View. 

Figure 9. Radioactive Waste Dis- 
posal System — Plot Plan. 

Figure 10. Radioactive Waste 
Disposal System (flow sheet). 

Figure 11. Shippingport Power 
Station — Area Survey Shitions. . . . 

.Vlso bound with the company's 
report are two tables, Table X - 
K.xpected .Raximiim Steady-State 
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Activity For Nou-A'’olatile Fis.sioii 
Products in tUe PWll '\Vustes — 
Duciuesne Light Company — Sliip- 
pingport Atomic Power Station” and 
“Table II — Activity Discharged to 
River — ^IVaste Disposal System — ■ 
Duqiiesne Light Company — Ship- 
pingport Atomic Power Station.” 

The report and plans were pre- 
pared by 3. A. Tasb, Eng., Power 
Stations Dept. o£ the Duquesne Light 
Company. Tlie report is signed by 
W. 3. Lyman, a professional engi- 
neer, Pennsylvania Registry No. 
55S2, Vice-President, Operations 
Division, Duquesne Light Company, 
and stamped as received in the 
Pennsylvania Department of Health, 
Division of Sanitary Engineering, 
Region III, on June 21, 1057. 

These plans are hereby approved 
subject, nevertheless, to the condi- 
tion that the waste treatment plant 
to be constructed under said plans 
will produce an effluent satisfactory 
to the Sanitary Water Board. By 
this approval, neither the Board nor 
the Commonwealth of Pennsylvania 
assumes any responsibility for the 
feasibility of the plans or the effi- 
ciency of the operation of the plant 
to be constructed thereunder. 

This permit is issued subject to the 
following Special Conditions: 

A. The waste treatment facilities 
shall be constructed and ready for 
operation coincident with the start 
of power operation of the reactor. 

B. Approval of plans refers to 
waste treatment and not structural 
stability, which is assumed to be 
sound and in accordance with good 
structural design. Failure, because 
of faulty structural design or poor 
construction, of the works herein 
approved will render this permit 
void. 

C. Since the herein approved 
works employ principles not at pres- 
ent considered conventional, they 
must be regarded as experimental 
and the subsequent action of the 
Sanitary Water Board will depend 
on actual performance in eliminating 
the objectionable characteristics of 
the waste waters as discharged from 
the works in question. 

D. The discharge of untreated or 
improperly treated industrial wastes 
to the waters of the Commonwealth 


is contrary to the requirements of 
the Sanitary Water Board. If, be- 
cause of accidental breakdown of 
the treatment works or plant equip- 
ment or for any other reason, any 
such discharge should occur, then the 
operation of any process producing 
such discharge shall be discontinued 
until repairs to the treatment works 
or other satisfactory measures to 
prevent stream pollution shall have 
been completed. 

E. The permittee is hereby di- 
rected to immediately notify the 
Pennsylvania Department of Health 
whenever there is a spill or an acci- 
dental discharge of radioactive mate- 
rial and shall advise that Depart- 
ment promptly concerning the per- 
tinent facts and probable danger. 
Tlie permittee shall maintain rosters 
of Pennsylvania Department of 
Health personnel and of downstream 
users of river water who shall be 
notified. The necessary information 
for such rosters shall be furnished 
to the permittee by the Department 
of Health. In the event of any such 
accidental discharge, the Depart- 
ment of Health shall determine 
whetiier or not downstream users 
shall be notified, and by whom. 

Moreover, the permittee is re- 
quired to see to the training and 
supervision of all operating per- 
sonnel, in order to prevent the dis- 
charge of such material, fluid or 
solid, to the waters of the Common- 
wealth or to the site, without ade- 
quate treatment. 

P. All industrial wastes dis- 
charged to the portion of the Ohio 
River on which the permittee’s plant 
is located shall meet at least the 
requirements of the Sanitary Water 
Board for primary treatment. “Pri- 
mary treatment” does not apply to 
the radioactive characteristics of the 
wastes. 

'riie term “primary treatment,” as 
here used, is such treatment of 
sewage as, in the opinion of the 
Board, will remove practically all of 
the settleable solids; will remove at 
least 33 percent of the organic pol- 
lution load as measured by the bio- 
chemical oxygen demand test; will 
accomplish the removal of oils, 
greases, acids, alkalis, toxic, pu- 
trescible, taste- and odor-producing 


substances, and other substances in- 
imical to the public interest in the 
receiving stream; will provide ef- 
fective disinfection to control dis- 
ease-producing germs; will provide 
for satisfactory disposal of sludge; 
and will produce a final effluent that 
is suitable for discliarge into the re- 
ceiving stream. “Primary treatment 
of industrial wastes,” as here used, 
is treatment to a degree equivalent 
to that set forth herein for sewage. 

Moreover, because of the radioiso- 
topes which these wastes may carry, 
such wastes shall be substantially 
free of turbidity and suspended 
solids over and above the amounts 
of such characteristics in the intake 
water. 

G. The treated radioactive liquid 
wastes as discharged to the Ohio 
River shall comply with the Penn- 
sylvania Department of Health 
Radiation Protection Regulation 433 
and any subsequent regulations of 
the Department of Health. 

H. With respect to the amount of 
radioactivity released in the liquid 
wastes to the waters of the Common- 
wealth, this permit is issued subject 
to the following conditions ; (1) that 
the average radioactivity, e.xclusive 
of tritium activity, of these W’astes 
over any consecutive 365-day period 
shall not exceed 1,590 microeuries 
per day, with the maximum dis- 
charge not exceeding 6,200 micro- 
curies per day, (2) these wastes shall 
at no time carry more radioactivity, 
exclusive of tritium activity, than 
10-® microcuries per milliliter in ex- 
cess of that of the plant intake water 
from the Ohio River, and (3) tliat 
the discharge of tritium in these 
wastes shall be not more than 10 
curies per day averaged over any 
consecutive 305-day iierlod, nor more 
than 50 curies per day maximum. 
Moreover, the company shall conduct 
all its pressurized water reactor 
operations so as to produce and dis- 
charge the least practicable amounts 
of radio-activity. 

I. Although tritium has a short 
biological half-life (19 days) and a 
maximum permissible concentration 
(MPC) of 0.2 microcuries per ml. 
(according to Handbook 52 of tlie 
National Bureau of Standards) as 
compared with an MPC of 10-* micro- 
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curies per milliliter for the general 
population for unidentilied isotopes, 
its radiological half-life is long 
enough {4,600 days) to make Its con- 
tinued ' presence in the stream un- 
desirable and possibly inimical to 
• aquatic and other life. A.t the pres- 
ent time, it is_reported, there are no 
practical ineaiis for its separation 
from a liquid. The permittee, how- 
ever, shall continue to investigate 
and apply more effective means to 
remove this potential hazard as 
rapidly as such means are developed, 
or attempt to devise some other 
means or to attempt to find some 
other substance which will have ad- 
vantages similar to that of lithium 
hydroxide without producing the 
present discharge of tritium. The 
attention of the permittee is directed 
to the possibility that tritium may 
prove objectionable as a constituent 
of water used for certain industrial 
processes. 

J, The radioactive and other 
liquid wastes discharged to the efflu- 
ent channel sliail he well admixed 
with the cooling water so that the 
waste content of this channel shall 
be substantially uniform below the 
effluent weir or at the sampling 
rake. 

1C. The treated effluent shall be dis- 
charged to the river in a manner 
acceptable to the Sanitary Water 
Board. If any structure is neces- 
sary to accomplish this, it shall be 
well protected against the effects of 
flood waters, ice, and other hazards 
and the design of such structure 
shall' be acceptable to the Sanitary 
Water Board. 

L. Provision shall be made for 
regulating the discharge of the 
treated effluent so that it shall be 


N. The permittee shall provide 
means for measuring the total 
volume as well as variations in the 
rate of discharge of all waste water. 
Equipment to automatically record 
this information shall be provided 
promptly if directed by the Depart- 
ment of Health. 

O. Any solid waste material in- 
cluding radioactive material shall be 
So handled that a nuisance is not 
created, and shall be disposed of in 
a safe and sanitary manner to the 
sati.sfaetion of the Department of 
Health and in accordance with the 
provisions of the Pennsylvania De- 
partment of Health Radiation Pro- 
tection Regulation 433 and any sub- 
sequent regulations of the Pennsyl- 
vania Department of Health. 

P. It is required that a sampling 
schedule be maintained and that 
records thereof be kept together with 
records of the operation of the waste 
dispo.sal system, and that such data 
be submitted in reports to the De- 
partment of Health, covering such 
particular matters and at such in- 
tervals as the Department may 
direct, beginning within two months 
after the initial operation of the 
plant. It is noted that the report 
submitted with the present applica- 


of the U. S. Atomic Energy Commis- 
sion, If for any reason, however, 
the ABO does not continue this 
sampling, or if in the opinion of the 
Sanitary Water Board additional 
data are needed, the permittee luay 
be required to conduct such sampling 
and analysis as the Board may 
direct. 

Q. Acknowledgment is made of the 
company’s study now la progress to 
determine temperatures and percent- 
age of river volume that flows 
through a narrow river channel bet- 
tween Phillis Island and the main- 
land to determine the expected rise 
in river water temperature in this 
channel when the condenser cooling 
water is discharged to it The per- 
mittee is hereby advised that the 
river water temperature rise is ten- 
tatively limited to 2“ P. at points 
to be determined by the Sanitary 
IBater Board after the results of 
the thermal studies of the channel 
and of other data have been re- 
viewed, and that if this limit cannot 
be maintained with the proposal 
method of discharge, then complete 
dispersal of the condenser effluent 
in the river, or other means for 
temperature control, may be neces- 
sary. The report on the river chan- 


tion indicates that records will nel study shall he submitted in dupir 

cate to the Sanitary Water Board 
within 60 days of completion of the 
study which is expected to terminate 
in the last months ot IDoS, o'ith 
progress reports on a quarteriy basis. 

R. 'The permittee shall submit to 
the Sanitary Water Board a campro- 
bensive report on the operation of 
the herein approved treatment works 
within six weeks after completion 
of the first half-year of oj>eration, 
and within a similar period of time 


include; 

1. Accumulation rate and activity 
for each class of waste by days. 

2. Changes in activity of wastes 
during processing. 

3. Volume and activity of waste 
discharged. 

4. Time of day and duration of dis- 
ehai-ge with volume and activity 
automatically recorded. 

Tlie special nature ot the wastes 


produced at the permittee’s Ship- 

equally distributed over the longest pingport plant may cause the subsequent to any snhsmntial change 

Sanitary Water Board to require in the operating capacity of the pl.int 
additional sampling, analysis, and or any other marked change in oj)er- 
testing of the surface and under- ation or waste treatment, 
ground waters in the vicinity, par- 
ticularly of the Ohio River at points 
above and below the plant, in order 


practicable period, in order that ad- 
vantage may be taken of waximuni 
possible dilution by the receiving 
stream, and means to accomplish 
uniform 24-hour distribution shall be 
provided if in the opinion of the 
Department of Health this shall be 
found necessary. 

JI. The wastes after treatment 
and prior to discharge to the effluent 
channel shall contain no more than 
0.05 p.p.ia- of hexa valent chromium 
and 1.0 p.p.m. of trivalent chromium. 


The re- 
port shall include jiertiaent informa- 
tion as to waste volumes, radio- 
activity before and after 


waste 

to determine the effects of radio- treatment, the general adequacy of 

these works in treating all waste 
discharges from this est.ablishmcnt 


activitj' on these waters. 

The report submitted to the Board 
by the permittee, in support of its 
permit application, indicates that 
such sampling is being conducted at 
present by or under the sponsorship 


so as to meet tiie requirements of 
the Sanitary Wafer Board for pri- 
mary treatment, an overall e.stiinijtc 
of the success achieved in (1) the 
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reduction of the pollution carried to 
the stream and (2) in the continuous 
maintenance of a final liquid ellluent 
meeting the requirements of the 
Board as to uniform admixture with 
the cooling water. 

S. If the effluent as produced by 
the waste treatment works herein 
approved shall in the opinion of the 
Sanitary Water Board prove to be of 
quality unsatisfactory for discharge 
into the receiving stream, by reason 
of the creation of a public nuisance, 
or because of change in the character 
or volume of the wastes, or in the 
use or condition of the receiving 
stream, or for other reason ; or be- 
cause in the Board’s opinion such 
discharge is or may become Inimical 
or injurious to the public health or 
to animal or aquatic life or to the use 
of the receiving body of water for 
domestic or industrial consumption 
or for recreation, then a higher de- 
gree of treatment (by means of addi- 
tional plant units or otherwise) shall 


be provided. Plans for additional 
works shall be prepared promptly 
after notice from the' Board so to 
do, and after approval of the plan-s 
by the Board, the additional treat- 
ment shall be provided and placed 
in operation within such time as the 
Board shall require. No construc- 
tion shall he undertaken without 
such approval. 

T. This permit will be subject to 
review from time to time by the 
Sanitary Water Board, and to 
change if so indicated by altered 
conditions or the advance of science 
and teclinoiogy. 

And this permit is further subject 
to the following numbered Standard 
Conditions of “Standard Conditions 
Relating to Industrial Wastes” ef- 
fective January 1, 1941, attached 
hereto : 1, 2, 3, 6, 7, 13, 10, and 17. 

[Note: These standard conditions 
require adherence to prior permits 
or orders, compliance with the ap- 
proved construction plans and with 


the established effluent standards, 
adequate supervision during con- 
struction, notification of the depart- 
ment of health when construction is 
completed, proper maintenance of 
treatment facilities, and permission 
from Federal authorities for the in- 
stallation of stream structures. — 
Editou] ' 

This permit is issued in response 
to an- application (No. 12234r-IW) 
filed in the Harrisburg office of the 
Pennsylvania Department of Health 
on the 22d day of June A. D. 19.57, 
and in accordance with the author- 
ization given by the Sanitary Water 
Board at its meeting on September 
12, 1957. 

Sanitary Water Board 
B y; Berwyn F. Mattison, M.D., 
Secret arij of Health, Chairman 
Attest: John W. Gittins, 
Seeretary 

Harrisburg, Pennsylvania, 
Novemher 1, X057 


Tuberculosis Casefinding in Schools 


The Public Health Service, the Office of 
Education, and the Children’s Bureau have 
suggested that school and college officials and 
health departments assess existing tuberculosis 
casefinding programs among students and em- 
ployees in the light of the recent official state- 
ment of the Public Health Service on X-ray 
Casefinding Programs in Tuberculosis Con- 
trol, published in Public Health Reports, 
January 1958. 

The Committee on Health of the School Age 
Child, a joint body of the three agencies of 
the Department of Health, Education, and 
Welfare, has made these recommendations: 

1. Tuberculosis casefinding programs for 
children, youth, teachers, and other school per- 
sonnel should be evaluated and planned in 
the light of current knowledge concerning the 
prevalence of tuberculosis and the effects of 
radiation on the human organism. Profes- 


sional assistance and advice should be sought 
from the appropriate State or local health 
department. 

2. Laws and regulations that make periodic 
chest X-ray examinations compulsory for stu- 
dents, teachers, and other school personnel 
should be reviewed and modified if necessary 
to allow health authorities to select the most 
effective current methods and to utilize ap- 
plicable new knowledge and techniques of 
tuberculosis control. 

3. Consideration should be given to the use 
of the tuberculin test as the initial screening 
device to be folloived by a chest X-ray of reac- 
tors. The percentage of reactors in some 
school and teacher populations is low enough 
to make this a practical procedure. 

4. X-ray equipment should be periodically 
checked and adequate safeguards applied to 
protect all persons from unnecessary radiation. 
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Nursing Cai'e for Hemiplegic Patients 


Jfiirshig care of lieiniplegic patients, the -vic- 
tims of stroke, occupied the 1958 seminar in 
, cardiovascular nui-siug conducted by the Heart 
Association of Southeastern Pennsylvania in 
Philadelphia last February. 

The proceedings publislied by the association 
consist of papers describing the nature, needs, 
and management of the condition. 

Jfore than a million Americans suffer hemi- 
plegia, said Dr. IFilliam J. Erdman 11 of the 
University of Pennsylvania School of Medi- 
cine. Attacks, resulting from a block of the 
brain’s blood supply, occur at any age. Effects 
may include a loss of consciousness; flaccid 
jraralysis, usually np to a few days; spasticity 
in the flaccid area; inability to communicate, 
although hearing and understanding may be 
unimpaired; inability to judge what is verti- 
cal; loss of the sense of touch; and a painful 
shoulder. 

Dr, Erdmau recommended an optimistic at- 
titude, which can be communicated to the pa- 
tient by e.xplaining the prospect for recovery; 
accepting the patient's limitations without 
criticism ; drawing favorable attentioii to eacli 
sign of recovery; encouraging patients to do as 
much for themselves as thej"^ are able, without 
posing tasks so formidable to discourage 
them ; and encouraging hobbies or employment 
for the lioinebound. Although progress is slow, 
he said, 4 out of 5 patients regain ability to 
take care of personal needs. 

Vera Ford Powell of the Albert Einstein 
iledical Center's liome care program offered 
specific advice to nurses. Tiie attitudes of the 
family and the patient mu.st be understood if 
therapy is to be effective, slie said. ‘‘The ])a- 
tieut is frightened, anxious, and angry. Tliere 
is never consistency in the cooperation of a pa- 
tient. The family develops attitudes of pity, 
hostility, and rejection. Too much help is Jiot 
good for the patient.'’ 

For the nursing of an aphasic (speecldess) 
patient, she advised a relaxed attitude; a calm, 
friendly, and secure atmosphere; acceptance of 
tlm patient’s inability to talk; and acceptance 


of the tendency of the patient to resort oc- 
casionally to infantile language or to vile out- 
biu’sts. She warned nurses not to anticipate 
what the patient is trying to say, not to say it 
before the patient has expressed it hr ML Re- 
covery, sire erapliasized, proceeds from tactfully 
but persistently encouraging the patient to s:y 
basic words and perform essential movements 
in all activities of the day. 

Occupational therapists, physical tlierapists, - 
and others participated in the meeting, wliicli 
included discussions of self-help devices for the 
partially paralyzed. 


Strike Back at Stroke 



A major obstacle iu lunuagejneJit of stroke patients 
has beeu a problem of communication between pbjsi- 
cinn .mill the patient’s family. The above Utustratioa 
is typical of those used, with appropriate legends, m 
a new Public Health Service publication. Strike Sack 
at Stroke, to explain how to move and exercise .stroke 
victims. The l>ook contains 21 therapeiitie exercises 
and is arranged .so that the physician can jirescribe for 
the patient's specific needs. 

Demands for this publication Iiave beeu such tiait 
the first editimi was sold ont before it was announced 
iu I'ltblic IlenItiL a'ciwU in August. Health dejiarl- 
lueiits are distributing eoides to physicians. 

To preiiare the illustrations in this book, approxi- 
mately 230 photographs were t.-iken of the more typical 
procedures used in treating liemiplcgic patients. 
Drawings were made from tiie pitotograidis .sehrtcd i,y 
a group of consul milts who as-sisted in the deveiop- 
ment of tiie book. 
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Developing an Ordinance and Code 
for Food Vending Machines 

WILLIAM C. MILLER, Jr., M.S. 


T he automatic merchandising of food 

has grown from the penny candj'' vendor 
to prototype machines W’hich dispense an entire 
hot meal at tlie touch of a button. A billion 
dollars for foods and beverages was dropped 
into coin slots in 1967, and vending machines 
are now supplementing snack bars and cafe- 
terias in many factories and offices. 

With the rapid expansion of this type of food 
buying, many States and communities and the 
trade organization of tlie industry requested 
the Public Health Service to develop a niodel 
sanitation ordinance and code for vejjding jna- 
chines. Culminating 4 years of study and in- 
vestigation, the recommended ordinance on the 
vending of foods and beverages was published 
in July 1957 (i). This suggested legislation 
is not solel}' a product of the Public Health 
Service. It also represents the views of State 
and local health officials and the vending ma- 
chine industry. 

The development of model ordinances and 
codes for nationwide use is not an easy task. 
Such a document aims to meet every situation 
in every State and community. The definitive 
provisions must reconcile the strict public healtli 
point of view, wliich may not recognize some of 
the operating problems, and the strict industry 

Mr. Miller is chief of the Food Sanitation Section, 
Milk and Food Program, Division of Sanitary Engi- 
neering Services, Bureau of State Services, Public 
Health Service. This article is based upon a paper 
presented at the annual meeting of the South Caro- 
lina .issociation of Sanitarians, Inc., at Myrtle 
Beach, S. C., May 23, 1958. 


point of view, which may not recognize some of 
the public health considerations. Accordingly, 
a model or suggested ordinance represents a 
series of compromises which afford maximum 
public health protection and yet can he attained 
in practice. 

History and Growth 

The history of automatic merchandising 
starts about 200 B. C. ; the first vending machine 
of record dispensed holy water in a Greek temple 
in Alexandria, Egj'pt. In the early part of the 
19th century, bulk tobacco was automatical!}' 
merchandised in English pubs. Vending ma- 
chines first appeared in the United States in 
the late 1880’s. Peimy gum and chocolate bars 
were dispejjsed in packages and salted peanuts 
and ball gum in bulk. Although cigars ap- 
peared in vending machines around the turn of 
this century, not until tlie mid-1920’s were cig- 
arettes so merchandised. Prior to World War 
II most vending machine operations were in 
the penny sales category (5). 

During the past few decades, the vending in- 
dustry has undergone phenomenal growth aiul 
technical change. Few facts and figures are 
available that accurately indicate the magni- 
tude of the industry prior to 1960. However, 
personal observation and limited information 
indicate that food and beverage vending ma- 
chine operations in the 1930’s and early 19I0's 
were primarily small businesses, with individ- 
uals owning and operating only a few machines. 

Demands for inplant feeding during World 
War II increased the number of vending ma- 
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chines which assisted in meeting the needs for 
on-the-job re&eshment. Subsequently, the 
automatic merchandismg of foods and bever- 
ages in factories, office buildings, mstitutions, 
and other locations began to supplement and, 
in some instances, to replace the small cafeteria 
or snack bar. 

The estimated total sales of products through 
vending machines in 1947 approximated a half 
billion dollars. In 1957, total sales exceeded 
$2 billion, about half of which were foods and 
beverages. The autojuatic vending of foods 
and beverages accounts for a large part of the 
increases during the past few years. For ex- 
aipple, about 2,000 coffee vending machines Avere 
in use in 1949, with sales of about $1.5 million. 
In 1957, the sales of 70,000 machines dispensing 
coffee and other hot beverages wei'e more than 
$135 million, an increase of 35-fold in machines 
and 90-fold in dollar sales. Similarl 5 '^, sales of 
milk and milk products increased more than 
four times between 1953 and 1957. Sandwich 
anti pastry sales have tripled since 1953 (3). 

Until the last few years, most foods and bev- 
erages dispensed tin-ough vending machines 
were not readily perishable. However, as the 
industry expanded, the variety of products dis- 
pensed began to include many readily perish- 
able products, such as hot and cold sairdwiehes, 
meat dishes, soups, and salads. Currently there 
are prototype machines which hold precooked 
frozen meals and dispense these meals hot in a 
matter of seconds. The expansion has intro- 
duced new products in food merchandising and 
public heal til protection normally not encoun- 
tered in conventional food service businesses. 

Requests for a Code 

The earliest activities of the Public Health 
Service m connection with the vending of foods 
and beverages date back to the late 1940’s. The 
changing character of automatic merchandising 
prompted a number of States and communities 
to request the Service to furnish opinions on 
the public health hazards of certain types of 
vending machines. Opinions delivered were 
based on the sanitation standards in the existing 
restaurant and milk ordinances and codes. 

4.3 the vending of perishable foods expanded, 
many States and communities requested the 


Service, in the interest of unifoi'inity, to develop 
specific criteria which could be recommended 
for the sanitary control of foods merchandised 
ill this manner. The National Automatic Mer- 
chandising Association, a trade organization 
representing the equipment manufacturers, the 
operators, and tire suppliers, also requested tlie 
Service to formulate a model vending machine 
sanitation ordinance and code. 

This work began in 1954. The Milk and Food 
Program of the Division of Sanitary Engineer- 
ing Services made field studies of current prac- 
tices in vending machine design, construction, 
and operation. The problems encountered were 
discussed in detail Avith individual State and 
local health authorities, rejAresentatives of the 
Amuding industry, and others concerned. Con- 
ferences were held Avith groups and indiAucluals 
who had or Avere engaged in research related 
to Amuding macliines. 

Next, existing ordinances and regulations 
specifically concerned with the sanitary control 
of vending machines Avere revieAA'ed. In 1951) 
only six local health departments reported that 
they had adopted such regulations; however, 
many indicated they felt there was a need for 
sanitaiy control of food and beverage vending. 
The most comprehensive standards reAueAvecl 
at that time were those deA’eloped for the Armed 
Forces by the Subcommittee on Food Supply, 
Committee on Sanitary Engineering and En- 
vironment, National Eesearch Council. Tlie 
industry representatives indicated that the gen- 
eral criteria established in these standards were 
practical for all types of Amending operations, 
although the standards were limited to com- 
operated, bulk-type A'ending machines which 
dispensed beverages or liquid foods. 

The fii-st working draft of the ordinance was 
completed in 1955 and was discussed with mem- 
bers of the industry. In April 1956, the second 
Avorking draft was submitted for review and 
comment to all States, a representative mimbei 
of communities, several Federal agencies, the 
Amending machine industry, and interested 
groups and persons. More than 800 groiipa and 
individuals had the opportunity to revicAV and 
comment on the second draft, .and their com- 
ments proved invaluable in preparing The 
Vending of Foods and Beverages for pub- 
lication. 

Public Ilcjllli UuiKirts 
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Basic Assumptions 

The ordinance and code is based upon several 
major assumptions. The fix'st is that it xvill be 
adopted only by jurisdictions having established 
food sanitatioir programs. Accordingly, the 
criteria of existing programs ai’e the basis for 
the acceptability of foods, beverages, and in- 
gredients; acceptability of the commissaries 
providing the foods, beverages, ingredients, sup- 
plies, and equipment; and acceptability of 
cleaning methods and bactericidal treatment of 
the surfaces of the machine in contact with the 
product. Second, ordinance provisions should 
be directed primarily toward the protection of 
readily perishable foods, .but should cover pub- 
lic health considerations of vending machines 
dispensing all types of products. 

And third, vending machines are unique ; gen- 
erally they are unattended food dispensing de- 
vices and must be self-contained units with the 
necessary built-in controls for protection of 
foods or beverages. In reference to this, it is 
recognized that the health authority, as well 
as industry, may find it desirable to cover auto- 
mats, or attended vending machines, under the 
existing regulations for food service establish- 
ments. If this procedure is followed, such busi- 
nesses should conform fully to the requirements 
for food service establishments. 

The format of the ordinance has been de- 
' signed to permit flexibility in methods of en- 
actment or adoption. It includes a short 
enabling form for use by those jurisdictions 
where adoption by reference is legal. Use of 
this form I’educes cost of publication and print- 
ing and facilitates keeping the ordinance np to 
date. To be adopted only as an ordinance, the 
code material concenxing satisfactory compli- 
ance under section V should be deleted. The 
unabridged version has been ari’anged and pre- 
sented in a form that caix be adopted as an 
ordinance and code. IVlien the unabridged 
form is adopted, section IX, enforcement in- 
terpretation, should be deleted. 

Briefly, these are the major provisions of the 
ordinance. 

Section I defines the terms used in interpre- 
tation and onforcemeqt. This is an essenti.al 
section of anj’- regulation because specificity of 
intent must be delineated both for those admin- 
istering the ordinance and for those regulated 


by it. Such terms as “vending machine,” “com- 
missai’y,” “machine location,” “readily perish- 
able food,” “opei'atoi*,” “employee,” and 
“health authority” are defined. 

A surprising difficulty was encountered in 
trying to define “readily pexushable foods.” 
Most of those concerned with food sanitation 
have a pretty firm idea of what is meant by 
“readily perishable foods.” But try to write 
a definition that is clear, concise, and definitive ! 
To find one, the counsel of representatives of 
the Food and Drug Administration, the offices 
of the Sxii'geons General of the Army, Nax^y, and 
Air Force, the National Institutes of Health, 
univei'sities, and State and local health depaxl- 
ments was sought. The definition in section I 
reflects the combined thinking of a group of peo- 
ple primarily concerned with food protection. 

Permits 

Pex’init requirements are nornxally a part of 
most food sanitation laxvs or I'egulations and 
from a public health point of view’^ are a regis- 
ti'ation device to give the health authority a 
measui’e of the magnitude of operations requir- 
ing program coverage. Section II of the 
ordinance establishes for permits requii'ements 
gox'erning application, issuance, suspension, 
revocation, and reinstatement. 

It soon became obvious in developing permit 
requirements that they could become aix adiniix- 
isti-ative nxonstrosity to the health authority 
and the operator. A large number of operators 
or a single operation of any size would make it 
almost impossible for the health authority to 
maintain a current list of all machine locations. 
Therefore, the operator is required to maintain 
such information and to make it available to 
the health authority of the jurisdiction upon 
request. Permits are not I'eqnired for each ma- 
chine but are issued to each operatox*. The 
opex-ator’s permit number, of a size and stylo 
approved by the health authority, should be 
conspicuously displayed on each vending ma- 
chine so that in a public health emergency 
iixvolving a given machine, the health authority 
can readily identify and contact the responsible 
operator. 

In applying for an operator’s permit, the ap- 
plicant must advise the healtli aiitliority of the 
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products to be dispensed, and whether the prod' 
nets will be dispensed in bulk or packages. To 
keep his permit, the operator must also notify 
the health authority of any change in types of 
vending machines or conversion of existing ma- 
chines to dispense products other than those 
for which the permit was first issued. Permits, 
of coiu’se, are nontransfez’able. 

Section III prohibits the sale of misbi’anded 
or adulterated foods or beverages, and provides 
for the examination and condemnation of such 
products. 

The inspection of vending machines and com- 
missaries is covered in section IV. Vending 
machines dispensing readily perishable foods or 
beverages and all conmiissaries sliould be in- 
spected at least once eveiy 6 montlis. Ma- 
chmes dispensing other than readily perishable 
products, for example, peanuts, popconi, and 
carbonated beverages, should be inspected as 
frequently as the health authority deems neces- 
saiy and practical. In addition to authorizing 
ajid requiring inspections, this section requires 
the operator to provide the health authority 
Avith access, either in the compan}^ of an em- 
ployee or otheinvise, to the interior of all vend- 
ing macMnes he operates. 

The health authorit}' is required to notify 
the operator of unsatisfactory findings of an 
inspection and to establish a specific, reason- 
able period of time for correction. When con- 
ditions are grossly insanitary, or a substantial 
hazard to the public health e.\‘ists, the healtli 
authority can, with due process, require the im- 
mediate discontinuance of operation. 

Sanitation Requirements 

The sanitation requirements for vending ma- 
chines and their operation are set fmth in sec- 
tion V. Obviously these requirements must be 
based on the type of food or ber^erage dis- 
pensed. For example, the vending of pre- 
packaged chewing gum hardly presents a dan- 
ger to the public health, but the vending of 
milk, sandwiches, salads, and a variety of other 
readily perishable foods can be potentially 
hazardous. This section is concerned prima- 
rily with the vending of pei-ishable foods and 
b6V6ra<res; however it also includes general 
provisions wliich are applicable to all vending 


machines. An eliort Avas made to coA'er by spe- 
cific requirements particular foods or types of 
vending operations AAdiicli present a potential 
health hazard. 

Section V is quite detailed and is presented 
in eight parts. Part A concerns the protection 
and Avholesomeness of foods, beverages, and in- 
gredients, at their sources and in the vending 
macliine, and the 2 >rotection and maintenance 
of surfaces of containers and equipment in con- 
tact with the product. It requires that readily 
perislmble foods within the vending macliine 
be held at a temperature not higher than o0° 
F. or not lower than 150° F., whichever is ap- 
lilicahle. 

Controls are requirril to insure the mainte- 
nance of these temperatures at all times, pro- 
vided that an exception may be made for the 
actual time required to fill or othenA’ise service 
the machine, and for a recovery period of 30 
minutes folIoAving the filling or servicing op- 
eration. Tliese controls are required to be such 
that, in tlie event the temperature in the food 
storage compartment rises above 50° F, or falls 
beloAV 150° F., the macliine is jilaced in an in- 
operative condition until serviced by the op- 
erator. Tlie food storage compartment of vend- 
ing machines disiiensing readily perishable 
foods must have a thermometer with an accu- 
racy of ±2° F. 

Two points about the temperature controls 
should be empliasized. First, tlie 30-miuute by- 
pass of tlie machine cutout is not required but 
is permitted because of a practical operating 
problem. The possible public health hazard is 
calculated to be relatively small. Second, if at 
tlie end of this 30-minute period and at any 
time thereafter, the temperature of the food 
storage compartment fails to meet required 
•standards, the dispensing mechanism must be- 
come inoperative pending the operator’s re- 
seridciiig of tlie macliine. Thus, unless t ic 
readily perishable products put into tbe ma- 
chine at servicing meet temperature require- 
ments, the machine is likety to become inop- 
erative after not more than 30 minutes. 

IMilk and fluid milk products o tiered for sale 
throu<di vending machines must be dispensed 
only in iiulividual, original containers or from 
bulk containei-s filled at the niiik plant IJuB 
i-equirenient is excepted Avhea the thud milk 
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product is an ingredient in liquid foods or bev- 
erages dispensed at 150° F., such as in a coffee 
machine. In tins circumstance, the milk prod- 
uct may be transferred at the machine location 
from the original container of not more than 
one-half gallon capacity to the vending ma- 
chine bulk container which is clean and which 
has been subjected to approved bactericidal 
treatment. In such a transfer, the entire con- 
tents of the original container must be used. 

This exception is a necessary compromise, 
since dairy-filled containers for fluid milk pi'od- 
ucts, suitable for vending machine use, were 
not available at the time the ordinance was 
developed. It is understood that several equip- 
ment manufacturers are Avorking on this prob- 
lem with promise of success. 

The cleaning, filling, and protection of con- 
tainers used in bulk milk vending machines are 
consistent Avith the provisions for bulk milk 
dispeusei's as set forth in the milk and restatr- 
rant ordinances recommended by the Public 
Health Service. 

All parts of vending machines in contact Avith 
readily perishable products are required to be 
cleaned and bactei'icidally treated daily, unless 
these parts are kept at all times at a tempera- 
ture not higher than 50° F. or not loAver than 
150° F. The frequenc}' for cleaning the con- 
tact SAirfaces and parts of other types of vend- 
ing machines, such as carbonated beverage or 
popcorn machines, is established by the health 
authoritj\ The operator sliould maintain 
within machines of this type a date record of 
cleaning and bactericidal treatment. Protection 
of single service containers used in A'ending 
machines dispensing foods or beverages in bulk 
is also specified. 

Other Requirements 

Part B requires tliat the macliine’s location 
have a minimum potential for contamwatwg 
the product and that the location be easily clean- 
able and kept clean. Part C, exterior construc- 
tion and maintenance, specifies that machines be 
•sturdily constructed and that exterior.s be de- 
signed, fabricated, and fiiAished to facilitate 
cleaning and minimize the entrance of vermin. 
Screens for ventilation loin-ers are required; 
hoAvever, becau.ee of the largo number of ina- 
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chines currently in use Avhicb are not screened, 
the I'eqnirement is deferred for these machines 
imtil they are relocated or removed from pres- 
ent locations for any other purpose. 

Part D, coveruAg interior construction and 
maintenance, pi-oAudes that all interior surfaces 
and component parts of vending machines be 
so designed and constructed as to permit easy 
cleaning and being kept clean. It further re- 
quires that all siu-faces in contact Avitii the 
product be smooth, nontoxic, con’osion resist- 
ant, and be made of relatively nonabsorbent 
material. Such surfaces must be protected 
from contamination and be capable of Avith- 
standing routine cleaning and bactericidal 
treatment. 

Inplace cleaning of pipes and tubing of all 
machines dispensing other than readily perish- 
able foods is permitted. This practice is ac- 
ceptable if pipes and pipe fittings are so ar- 
ranged that cleaning and bactericidal solutions 
can be circulated throughout the system, these 
solutions contact all interior surfaces, the sys- 
tem be self-draining or othei'Avise completely 
emptied, and the procedures result in thorough 
cleaning. The Amending stage of all bulk food 
or beA^erage machines must IiaA'e a tight-fitting, 
self-closing door' or cover that remains closed 
except Avhen food or beverage is deliA'-ered. 

Part E provides that Avater used iir vending 
machines be from an approved source and be of 
a safe, sanitaiy quality. Water used as an in- 
gredient of the product juust be piped into the 
machine under pressure, Avith connections and 
fittings installed in accordance Avith local and 
State plumbing leguhitions. 

While the Avater su2>2>ly provisions of tliis 
ordinance AA'ere being developed, infoi-mation 
Avas received conceraing several outbreaks of 
illness attributed to copper poisoning from 
post-mix carbonated beverage machines. In 
almost eveiy instance, investigation revealed 
that there had been a breakdoAAUi of the check 
AMlve in the Avater supply line tq^stream from 
the carbonator. Specific provisions were there- 
fore dcA-eloped to jArotect .against such occur- 
rences. 

Post-mix carbonated beverage machines are 
required to luu’e two check vaB’es or a double 
one; or an air gap; or a device to vent carbon 
dioxide to the atmosphere; or otlier device 
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approved by tlie health authority which will 
px*event carbon dioxide or cax’bonated water 
fx’oixx entering the water supply systeixx. All 
contact surfaces doxviistream from the protec- 
tive device ax’e reqxxired to be of such inatex'ial 
as to preclxxde the px’oductioix of toxic sub- 
stances which might result from ixxteraction 
with carbon dioxide or carbonated water. If 
check valves are used, a scx'eeix of ixot less thaix 
100 mesh to the iixch must be installed in the 
sxxpply lixxe iixxmediately upstream from the 
valves. This screen is to remox'e any particu- 
late matter which might lodge betweeix the 
valve and its seat and which might be of suffi- 
cient size to nxxllify the valve’s purpose. 

Part F, waste disposal, states that all tx-asli 
and other wastes mxxst be removed f x’om tlxe ma- 
chine location as frequently as necessary to px’e- 
vent nuisaixce and unsightliness and must be 
disixosed of in an approved mamier. Machines 
dispensing liquid products in bulk should have 
containex's to collect drip, spillage, overflow, or 
other liqxxid wastes. Aix automatic shutoft’ is 
I’eqxxired which will place the raacliixie out of 
operation before the liquid waste container 
overflows. 

Part G requires that foods, beverages, and 
ingredients, and the surfaces of contuuxers, 
equipment, and supplies iix contact with the 
product be pi’otected from contamixxation while 
in transit to machine locations. Furthei', read- 
ily peiushable foods while in transit must be 
maintained at a temperature not higher than 
50° F. or not lower than 150° F. This ixrovi- 
sion does xxot necessarily require a refrigei’ated 
or heated truck, but does require maintenance 
of these foods at appropriate temperatures. A 
well-insulated container might suffice, depend- 
ing on the distance and size of the operation. 

That employees have clean hands and wear 
clean outer garments while handling foods, 
bex'erages, and sui-faces in contact with prod- 
ucts ax-e not only standard requirements in food 
ordinances but are good business practices as 
well. This provision is in part H. 

Sections VI and AMI provide for communi- 
cable disease control related to vending ma- 
chines, and for necessarj' action when disease 

is suspected. 

Some automatic merchandising businesses 
are both intrastate and interstate operations. 
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Section AMU px’ovides fox* X’eciprocal inspec- 
tion of commissaries and permits the health au- 
thox’ity to accept reports from the responsible 
health authorities in other jui'isdictions where 
commissaries may be located. 

^ Enforcement interpretation, penalty provi- 
sions, I’epeal and date of effect, and the nncon- 
stitutionality clause, all standard provisions, 
are set forth in sections IX, X, XI, and XII, 
respectively. 

Industry Efforts 

It would be remiss to fail to recognize the 
industiy's part in the px'omotion of vending 
machine sanitation. Only a few small out- 
breaks of illness attx'ibuted to foods or bever- 
ages fx’om vending machines have been reported 
.to the National Office of Vital Statistics. How- 
evei', the rapidly changing technology in tliis 
type of food service has substantially increased 
the potential for foodbox’ue outbreaks. This 
potential was recognized eaidy by a number of 
foiward-looking members of the vending ma- 
chine industiy. Led by the Public Health 
Committee of the National Automatic Aler- 
chandising Association, vending machine man- 
ufacturers and operators assisted in the devel- 
opment of the ordinance and code and have en- 
doi’sed its provisions. In addition, many of the 
new vending machines are already being de- 
signed and fabi'icated with gi'eater attention to 
sanitation, and an aggressive public health pro- 
gx-am has been initiated by and for the industry. 

Adoptions 

California and Indiana are using the recom- 
mended ordinaixce and code as the basis for 
State laws or regulations. Alany of its provi- 
sions are being incorporated into New A^'ork 
City's sanitaiy code, wliich is cuiTently under 
revision. It is also serving as the basis of vend- 
ing machine sanitation I'eqiiirements being pre- 
pared by the District of Columbia and the city- 
county of Denver. 

Total implementation of the vending ma- 
chine ox'dinanco and code, whether at State oi 
local levels, ultimately depends upon tlio de- 
velopment of genuine cooperation, pei-sonal as 
■well as official, between sanitarians and vending 
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machine operators. In the interest of effective 
vending machine sanitation, it is suggested that 
health officials get to know the operators in 
their jurisdictions. By making some rounds 
with local operators, sanitaxnans can become 
acquainted with machine operations and serv- 
icing and learn the public health and opera- 
tional problems associated with various ma- 
chines. The result will be a sharing of “Imow 
how” and an interchange of ideas and expe- 
riences. This sort of cooperation pays big divi- 
dends in the area in which we all work — the 


protection of the health of Americans every- 
where. 
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Nutrition Quiz 

A nutrition quiz for dental hy- 
gienists of the New York City De- 
partment of Health was held April 
20, 1957, at the Fort Green Health 
Center in Brooklyn. The idea for 
this quiz originated with the borough 
consultant in dentistry for Brooklyn, 
who was looking for a stimulating 
and novel training activity. 

Nutrition has always been an in- 
tegral part of the Brooklyn dental 
hygienists’ inservice training. Cus- 
tomarily, nutrition consultants and 
supervising dentists from the New 
York City Department of Health 
plan group meetings, often held dur- 
ing school vacations, and hold con- 
ferences with individual hygienists 
on specific problems during this in- 
service training. 

Representatives from the hygien- 
ists’ gi-oup, the borough consultants 
in dentistry and nutrition, the su- 
pervising dentist, and three district 
nutritionists attended a planning 
session for the quiz. It was decided 


that the hygienists would volunteer 
to study specific nutrients such as 
vitamins, pi-otein, and minerals as 
well as calories. Each hygienist was 
expected to study her topic and to 
become a “specialist” in answering 
questions concerning it. The hy- 
gienists also agreed to submit ques- 
tions on their chosen topics. 

These questions were then edited 
and revised by the dentists and nu- 
tritionists. The questions were 
geared to personal nutrition needs 
as well as those the hygienists met 
in the field. 

For the quiz, all of the 50 hygien- 
ists attending w'ere divided into two 
teams, each with a captain. Each 
team had its own specialists who had 
studied their respective nutrients. 
The consultant in dentistry acted as 
quiz master, hygienists as team cap- 
tains and timekeepers, and nutrition- 
ists as scorekeepers. 

Typic.al questions were: Define a 
vitamin. Give five symptoms of a 
vitamin C deficiency. Name five re- 
sults of insufficient dietary protein. 
Is it true or false that fruit is low 
in calories? 

Questions were put first to non- 
specialists who earned a score of 2 


for a correct reply within 30 seconds. 
A question unanswered within this 
time limit was turned over to a 
specialist, whose reply was worth one 
point. The nutritionists, as they 
kept score, made notes of challenged 
answers, points needing explanation, 
and questions which no one answered 
correctly. Fifty-five questions were 
posed during the hour-and-three- 
quarter morning session. 

The nutritionists used the lunch- 
eon following the quiz to dramatize 
the subject of nutrition. Each plat- 
ter of food on the buffet table bore a 
sign identifying its nutritional value. 

The participants’ interest remain- 
ed high for the afternoon session 
when the nutritionists took up de- 
bated and unanswered questions. 
Using teaching devices such as bar 
graphs and posters, they explained 
points brought up during the quiz, 
stimulating further discussion. 

The day’s activities culminated 
with the announcement of the quiz 
prize winners. Prizes provided by 
the nutritionists for each member of 
the winning team were oranges, 
grapefruit, carrots, spinach, escarole, 
chicory, green celery, apples, and 
cans of dry, nonfat milk solids. 


— Hilda Kreigenhofer, borough consultant in nutrition, bureau of nutrition. 
New York City Department of Health. ’ 
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Machines that vend carbonated beverages have occasionally been 
the source of copper poisoning. Poisoning can be prevented if con- 
tact between copper lines and carbonated water is precluded. 


Copper Poisoning From Vending Machines 

SAMUEL H. HOPPER, Ph,D„ and HAROLD S. ADAMS, B.S. 


S E^rERAL, iiealtJi departoiejiis have re- 
Ijorfced cases of Dlness that appear to be 
copper poisoning associated with carbonated 
drinks obtained fi'oin vending machines. 
These macMnes, the post-niix type, release 1 
ounce of a flavored syrup into a cup and then 
add 5 or more ounces of carbonated water. 

In the reported instances of alleged poison- 
ing, the individuals who became ill developed 
symptoms genei'ally desciabed as acute gastric 
upset about 12 hour's after the vending machine 
had been in use. The cases of iJoisoning seemed 
to occur only after a fairlty check valve allowed 
carbon dioxide to flow into a copper waterluie 
connecting the machine to the buildmg’s water 
suppl3^ IVlrere there is a faulty check valve, 
the carbon dioxide usually flows back into tlie 
water supply because the gas pressure in the 
tank is gr'eater than tlie pressure in the build- 
ing’s waterline. 

Our investigation at the Univei-sity of In- 
diana was conducted to determine whether 
copper poisoning could result from a cai'bon- 
ated beverage dispensed from a post-mix 
machine that uses a copper waterline. 

Review of Copper Poisoning Cases 

Case 1. Twelve persons became ill in a 
manufacturing plant at Kokomo, Ind., on Feb- 
ruary 13, 1952. Detailed accounts of sickness 
were obtained from five pei-sons. TJiere was 
extensive corrosion of the copper cylinder in 
a water filter. The carbon in the filter con- 


tained 0.43 mg. copper per gram, which is 
equiA^alent to 430 ppm. 

Oase 2. Information from the Oflice of the 
Surgeon General, Department of the Army, 
hidicates tliat defective check valve oii a ma- 
chine at Fort Hamilton, K. T., in January 
1957, resulted in carbonation in the copper 
waterline. Three persons became ill and lab- 
oratory analysis showed 35 ppm copper in the 
water. Reports of carbonatioji in a waterline, 
with no reference to any ilhiess, were also 
made for First Army Headquarteis and a 
naval receiving station in Hew York, 

Oase 3. F. A. Korfl’ of the Baltimore City 
Health Department reported in a personal 
communication that a 4-year-oM boy was ad- 
mitted to Union Hospital in Baltimore, Mel, 
on April 3, 1957, with a comidaint of vomiting, 
which started immediately' after drinldng a 
carbonated be^'erage from a vending machine. 
The cliilcl was sufficiently improved to be dis- 
charged from the hospital the next day. The 
laboratory report of his gastric washings 
sliowed copper salts, and the attending physi- 
cian attributed the illness to poisoning from 
copper salts. 

Oase 4- J- H. Fritz of the Kansas City (Mo . ) 
Health Department investigated illness of a. 2- 
yeai'-old girl whicli occurred on Februai-y IS, 

Or. Hopper is chairman, department of public 
health, and Mr. Adams is director, sanitary science 
course, Indiana University School of Medicine, 
Indianapolis. 
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195T, near the city. The child became ill 
and vomited 15 minutes after drinking part 
of a carbonated beverage. The remainder of 
the beverage was taken by the child’s grand- 
father to the city health department. Since 
the alleged poisoning occurred beyond the ju- 
risdiction of the city health department, the 
laboratory of the Federal Food and Drug Ad- 
ministration was asked to analyze the sample. 
Tlie laboratory found approximately 35 ppm 
copper. Investigation showed that a rubber 
check valve leaked and allowed carbonated 
water to lie in a copper waterline overnight. 
The first few drinks vended the following 
morning caused illness in eight persons, but 
only one sample of the beverage was available 
for analysis. Maintenance men from the com- 
pany owning the machine replaced a faulty 
check valve before the Kansas City (Mo.) 
Health Department personnel arrived on the 
scene. 

Case 5. The Los Angeles Health Depart- 
ment reported that two persons experienced 
nausea and vomiting within 15 minutes after 
drinking a carbonated beverage from a vend- 
ing machine. Investigator's found that a de- 
fective carbonator valve permitted carbon di- 
oxide to back up into a copper waterline. 
Chemical analysis of the water from the car- 
bonator indicated 260 ppm of copper (I). 

Correspondence w i t h the Los Angeles 
Health Department revealed that the check 
valve in question had a single ball held in place 
by a spring. A small particle which appeared 
to be a piece of a gasket had lodged under (he 
ball preventing it from closing. A drink 
drawn from the machine contained 110 ppm 
copper*, while water takeir directly from the 
carbonator contained 260 ppm copper. 

Toxicity of Copper 

There is no single soirrce of information on 
copper's toxicity. Informatioir must be gath- 
ered fronr the official prrblications of a lai'ge 
group of professional agencies. Excerpts 
from some of these leave the impressiorr that 
an exact figui'e for toxicity of copper irr man 
cannot be given. 

The Bisperrsatory of the Urrited States of 
America (2) states that “copper is a constitrr- 


errt of all tissues of the animal organism; 
it is absorbed irr the intestinal tract from food, 
rvhich supplies about 2 mgm. daily.” It is 
stored in the liver, and blood contains about 
0.14 mg. per 100 ml., or 1.4 ppm. The possible 
deleterious effect of continued ingestion of con- 
siderable quantities of copper has been debated. 
Copper is not toxic in the same sense that lead, 
mercury, and nickel are toxic. Many of the 
soluble salts of copper when taken in a large 
quantity may give rise to gasteroenteritis. The 
phrase “large quantity” is not defined. Vomit- 
ing is usually so prompt that systemic poison- 
ing does not occur. 

Davenport (S) in an excellent review states 
that “there seems to have been, and still is for 
that matter, no unanimitj'^ of opinion regard- 
ing the toxicity of copper.” She quotes from 
an editorial (4-) on copper which said: “The 
danger from copper waterlines is slight. Cop- 
per is readily attacked by the various acids 
present in foods such as acetic, citric, malic, 
tartaric, and oleic. Consequently, any food or 
drink containing acid will dissolve a certain 
amomit of copper if it comes in contact with 
that metal. There is no doubt that the human 
organism can take care of minute amounts of 
copper, but whei’e the dividing Ime is between 
the harmless and the hai’mful amoimt cannot 
yet be said. Individual susceptibility prob- 
ably enters in to complicate the problem. The 
danger from copper and brass pipes is neg- 
ligible. Although copper cooking utensils 
might possibly be dangerous especially when 
used for fruits, the real risk comes from in- 
dustrial hazai'ds and from moonshine liquor.” 

Gleason and his co-workers state that in gen- 
eral the soluble ionized salts of copper are 
much more toxic than tlie insoluble or slightty 
dissociated compounds (S). The subacetate 
and the chloride forms are the most poisonous, 
with cuprous cliloride being twice as toxic as 
the more common cupric salt. They go on to 
point out that no major toxicological distme- 
tions are recognized between these tw'o valences 
of copper. Only cupric copper was measured 
in our scries of experiments. 

Methods and Results 

A post-mix type of madiine was obtained on 
consigziment to simulate field conditions for the 
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study (4). The other materials consisted of 
%-inch copper tubing cut in 6-foot lengths, 
some valves, and a cylinder of ciirbon dioxide. 

A 6-foot piece of copper tubing was filled 
with 100 ml. of carbonated water from the 
machine, which was connected to the building's 
water supply. One end of the tube was closed 
with a valve and the other end was comiected to 
a cylinder of CO 2 under 75 pounds pressure. 
Tests were repeated 16 times for copper in tap 
water under pressure. Each ranged from 1 to 
4 days in duration. The results varied from 0 
to 10 ppm. All tests for copper were made by 
R. B. Forney, department of toxicology, In- 
diana University Medical Center, according 
to the diethyldithiocarbamate method (6). 

Since the copper tubing was new, the inside 
of one tube was etched to see if it would, in 
this condition, release more copper. The tube 
was treated with 10 percent nitric acid for 20 
minutes and then rinsed thoroughly. Car- 
bonated water was usedj the results were not 
diffei’ent fx’om those described above. 

inien an orange drink was used in two sepa- 
rate 24-2iour tests, 4.4 and 7.6 ppm copper was 
obtained from each. At this point aU results 
were regarded as essentially negative. 


Table 1. Effect of 75 pounds of carbon dioxide 
static pressure on water or flavored drink in 
a copper tube 


K um- 
ber 
of 

trials 

Contents of tube > 

Length 

of 

test 

(days) 

Copper 

(ppm) 

16 

1 

Tap w.ater — 

Tap water - 

1-4 

1 

O-IO 

0-10 

1 

Orange drink ^ (noncar- 
bonated) 

1 

4. 4 

1 

Orange drink (noncarbon- 
ated) 

1 

7.5 

1 

Orange drink (noncarbon- 
ated) 

1 

5. 0 

1 

Cola drink fcarbonated) 

1 

13. 0 

1 

Cola drink ( carbonated) 

•1 ! 

25. 0 

' 3 

Orange drink (carbonated)-- 

1-1 1 

20-50 

1 

1 Onuigc drink (carbonated) _ , 

4 1 

200. 0 


In .all cases, the valve at one end of the copper tube 
s closed. The other end was connected to a cylinder 

^Tlie tube wS treated with 10 percent nitric acid for 

°Thete?ra'^‘'nOTcarbonated” means that the water for 
. dHnk did not pass through the carbonator in the 


machine. 


The^ syi'up lines are not coimected to tlie 
waterline in post-mix machines. Hence a 
vended drink cannot back up into the waterline 
in the event of a check valve’s failure. Despite 
this, an orange drinic and a cola' drink, made 
with 1 omice of syrup and 5 oimces of car- 
bonated water, were each kept in a copper tube 
for 24 hours under 75 pounds CO- pressure. 
The laboratory of the Indiana State Board of 
Health analyzed these samples in order to 
check on the prmdous work and reported that 
the orange drink contained 5.0 ppm copper and 
tJie cola drinlc 13 ppm copper, wliich approxi- 
mated the amount we had obtained. Water 
under similar conditions showed 6.0 ppm 
copper. 

For the next experiment a cola drink was put 
into the tube and held under 75 pounds CO- 
pressure for 4 days. TJje pH was 4.0 when the 
drink was removed, and it contained 25 ppm 
copjDer. An orange drink ti-eated similarly liad 
a pH of 3.5 and 200 ppm coppei’. Drinks not 
treated with CO- had a pH of 2.0 and less than 
1 ppm coppei’. Carbonated water held for 4 
days imder 75 pounds pressure at pH 5,2 had 2 
ppm copper. Repeated attempts ranging from 
i-A days with the orange drink gave copper in 
amounts of 20 to 50 ppm. As the summary in 
table 1 indicates copper was foimd in the acid 
drink tliat was allowed to stand in the tube. 
But the cause, we reason, could be due to either 
the acidity or to the type of drink. As a result, 
buffeis were made to check on the eflecfc of 
acidity. 

Buffers were prepared according to Clark s 
method (7 ) . Their pH varied from 2.C to 5.0. 
Potassium acid plithalate and hydrochloric 
acid up to pH 3.6 were used in tlie prep- 
aration; the phthalate witli sodium liydroxide 
added was used for pH 4.0 to 5.0. The tube 
was filled with buffer at pH 3.35 and kept at 
room temperature for 24 liours. 27o CO- was 
used. Wlien the buffer was removed, its pH 
was 3.00 and it contained 200 ppm copper. A 
repeat experiment showed 166 ppm copper. 

In the next trial CO- was bubbled through car- 
bonated water at pH 5.6 for 18 hours. Hie 
result was 3.5 ppm copper. However, wlieji 
the pH was reduced to 5.0 and CO- was bubbled 
through the water for only 2 hours, the result 
was 25 ppm copper. 
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We thought that the amount of copper dis- 
solved might bo dependent upon whether the 
tube was new or old. A new tube was filled 
with buffer at pH 3.60 and was allowed to 
stand at room temperature for 21 hours. \\ hen 
the bufl’er was removed, its pH was 3.90 and it 
contained 600 ppm copper. For an old copper 
tube, we used the tube which had been etched 
with nitric acid some months previously and 
which had been used repeatedly. Buffer at 
pH 4.75 was put into tliis tube and kept at 
room temperature for 20 hours. When the 
buffer was removed, its pH was 4.80 and it 
contained 500 ppm copper. Thus, the age of 
the tube seemed to have no effect. 



It appeared at this point that copper would 
dissolve if CO 2 were bubbled through the water 
at a high enough rate to reduce the pH below 
5.0. This reduction was easily accomplished. 
Carbon dioxide was bubbled through the water 
imtil the pH was 4.0 and the amount of copper 


dissolve copper. It would seem that the solu- 
bility of copper is dependent upon the presence 
of dissolved oxygen as well as carbon dioxide. 
There is ample dissolved oxygen in tap water 
to form an oxide of copper, wliich, in the 
presence of carbonic acid, gives enongh copper 
ions to combine with naturally occurring sul- 
fates and carbonates to appear in the vended 
drink. A faulty check valve permits carbon 
dioxide to bubble through the tube and allows 
enough circulation of water to supply the 
oxygen needed for the first step in the process. 

Public Heailh Aspects 

At the outset, it should be understood that 
copper poisoning does not I'epresent a public 
health problem of any great magnitude, since 
the relatively few cases on record compared 
with the millions of soft drinks consumed . 
would give an infinitesimally small case r.ate. 
To minimize copper poisoning, however, we 
suggest ; 

1. Vending machines^ should adhere to the 
sanitation code conceniiiig the use of two check 
valves or a double check valve ^ or an aii gap , 01 
a device to vent the CO- to the atmosphere; 
or a device approved by the health authority 
(S). 

2. A carbonator should not be made of cop- 
per. It should be made of an acid resistant 
nontoxic metal. 

3. Water filters and water conditioning de- 
vices should not use a copper container. 


was 400 ppm (see table 2) . 

At a pH below 5.0 using a phthalate buffer, 
lax'ge amounts of copper were dissolved. Tap 
water in a copper tube with CO 2 bubbling 
througli it gave similar results. Thus, it was 
obvious that copper dissolves as the acidity 
increases. This lowei-ing of pH occurs when 


Summary 

If tlxe check valves in a post-mix type vending 
macliine do not function correctly, carbon di- 
oxide may enter the water supply line. In the 
event that this line is made of copper, then (a) 
the GO- or carbonated water will react with tlie 
copper: (5) under certain conditions, the 


CO 2 bubbles continuously through a copper quantities of copper going mto solution could 
tube containing water, and is similar to what be quite large; and (o) copper poisoning could 
happens wlien a faulty check valve is under occur from a beverage dispensed from a post- 
CO; pressure higher than the rvater pressure. mix type, carbonated beverage machine. 

The explanation for the phenomena reported Support is thus given to recommendations 
remains obscure. In all probability the cop- that these machines be designed and constructed 
per which is dissolved is not directly related to so as to preclude contact between copper and 
the pH, since a verj' strong acid is needed to CO- or carbonated water, and sucli machines be 
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study (-d). The other materials consisted of 
%-mch copper tubing cut in 6-foot lengOis, 
some valves, aird a cylinder of carbon dioxide. 

A 6-foot piece of copper tubing was filled 
with 100 ml. of carbonated water from the 
machine, wliich was connected to the building’s 
water supply. One end of the tube was closed 
with a valve and the othei* end was coimeeted to 
a cylinder of CO 2 under 75 pounds pressure. 
Tests were repeated 16 times for copper in tap 
water under pressure. Each ranged from 1 to 
4 days in duration. The results varied from 0 
to 10 ppm. All tests for copper were made by 
E. B. Forney, department of toxicology, In- 
diana University Medical Center, according 
to the diethylclithiocarbamate method (d). 

Since the copper tubing was new, the inside 
of one tube was etched to see if it would, in 
this condition, release more copper. The tube 
was treated with 10 percent nitric acid for 20 
minutes and then rinsed thoroughly. Car- 
bonated water was used ; the results were not 
different from those described above. 

U^ien an orange drinic was used in two sepa- 
rate 24:-hour tests, 4.4 and 7.6 ppm copper was 
obtained from each. At this point all results 
w’ere regarded as essentially negative. 


Table 1. Effect of 75 pounds of carbon dioxide 
static pressure on water or flavored drink in 
a copper tube 


Num- 

ber 

of 

trials 

Contents of tube ' 

Length 

of 

test 

(davs) 

Copper 

(ppm) 

16 

Tap water. 

1-1 

0-10 

1 

Tup water ^ 

1 

1 0-10 

1 

Orange drink ^ (noncar- 
bonated) — 

1 

4. 4 

1 

1 Orange drink (noucarhoa- 
ated). 

1 

7. 5 

1 

Orange drink (nouearbon- 
1 ated.) 

1 

5. 0 

1 

1 Cola drink fcarbonated) — 

1 

13. 0 

1 

! Cola, drink (c.nrbonated) 

4 

25. 0 

3 

i Orange drink (carbonated) . 

1-4 

20-50 

1 

Orange drink (carbonated). 

4 

200 0 


In all cases, the valve at one end of the copper tube 
s closed. The other end was connected to a cylinder 

^The tube was treated with 10 percent nitric acid for 

tem “nonSonated" means that the water for 
> drink did hot pass through the caibonator m the 
icbine. 


The syrup lines are not connected to the 
waterihie in post-mix machines. Hence a 
vended di'ink cannot back up into the waterline 
in the event of a check valve’s failure. Despite 
this, an orange drinic and a cola drink, made 
with 1 ounce of syrup and 5 ounces of car- 
bonated water, were each kept in a copper tube 
for 24 liours under 7o pounds COs pressure. 
The laboratory of the Indiana State Board of 
Health analyzed these samples in order to 
check on the previous work and reported that 
the orange drinic contained o.O ppm copper and 
the cola drinic 13 ppm copper, which approxi- 
mated the amomit we had obtained. Water 
under similar conditions showed 6.0 ppm 
copper. 

For the next experiment a cola drink was put 
into the tube and held under 75 pounds CO- 
pressure for 4 daj's. The pH was 4.0 when the 
drink was removed, and it contained 25 ppm 
copper. An orange drink treated similarly bad 
a pH of 3.5 and 200 ppm copper. Drinks not 
treated with CO- had a pH of 2.0 and less than 
1 ppm copper. Carbonated water held for 4 
days rmder 75 pomrds pressure at pH 5.2 had 2 
ppm copper. Eepeated attempts ranging from 
1-4 days with the orange drink gave copper in 
amounts of 20 to 50 ppm. As the summary in 
table 1 indicates copper was found in the acid 
drink that was allowed to stand in the tube. 
But the cause, we reason, could be due to either 
the acidity or to tlie type of drinic. As a result, 
buffer’s were made to check on the effect of 
acidity. 

Buffers were prepared according to Clark s 
method (7) . Their pH varied from 2.6 to 5.0. 
Potassium acid phthalate and hydrochloric 
acid up to pH 3.6 were used in the prep- 
aration; the phthalate with sodium hydroxide 
added was used for pH 4.0 to 5.0. The tube 
was filled with buffer at pH 3.35 and kept at 
roona temperature for 24 hours. Eo CO- was 
used, men the buffer was removed, its pH 
was 3.90 and it contained 200 ppm copper. A 
repeat e-xperiment showed 166 ppm copper. 

In the next trial CO- was bubbled througiicar- 
bonated 'water at pH 5.6 for 18 houis. TJie 
result was 3.5 ppm copper. However, when 
the pH was reduced to .5.0 and CO= was bubbled 
tlu’ough the water for only 2 hours, the result 
was 23 ppm copper. 
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Dr. Denring Mr. Mason Dr. Arnold 


New Members of the 
PHR Board of Editors 


The Board of Editors of Public Health Ref arts has 
gained four ubav members. Appointed to the board for 
3 years, they replace outgoing members Dr. Leo W. 
Simmons, Dr. H. Trendley Dean, Margaret Arnstein, 
and Vernon G. Macivenzie. 


Francis A. Arnold, Jr., D.D.S., became director of tlie 
National Institute of Dental Eesearcb, Public Health 
Service, in 1953. He had served as associate director 
since establishment of the institute in 1948. 

Dr. Arnold’s entire professional career has been in 
the Public Health Service, which he entered in 1034 
on graduation from the dental school of Western Re- 
serve University. In 1937, be joined the Dental Re- 
search Section, National Institutes of Health, of which 
he became assistant chief in 1943. 

A prolific researcher of international eminence in 
the dental sciences, Dr. Arnold is a fellow of both the 
American College of Dentists and the American Public 
Health Association. He is also a member of the 
American Dental Association and a former president 
of the International Association for Dental Research 
and is now vice president of the Federation Dentaire 
Internationale. 

W. Palmer Dearing, M.D., assistant director for 
health in the Office of Defense Mobilization, previously 
served for 9 years as Deputy Surgeon General of tbe 
Public Health Service. 

After graduation cum laude from Harvard Medical 
School, Dr. Dearing taught epidemiology in the Har- 
vard School of Public Health. He became a Public 
Health Service career officer in 1934, serving as an 
epidemiologist in studies of poliomyelitis and tuber- 
culosis until 1941. That year he was assigned to the 
Oifice of Civilian Defense as assistant, and then, chief 
medical officer. In 1944 he was named personnel 
chief of the Health Division, United Nations Relief 
and Rehabilitation Administration, returning to the 
Public Health Service in 1043 as deputy chief of the 
Division of Public Healtli Methods. A j-ear later he 
became chief of the Division of Commissioned Officers. 

Karl M. Mason, M.P.H,, was named director of the 
bureau of environmental health, Pennsylvania Depart- 
ment of IIe.iUh, in 19.>1, after having served as the 


department’s director of professional training since 
1951. During 1949 to 1951, he was associated with 
the Public Health Service following 6 years as direc- 
tor of the division of public health engineering with 
the Peoria, 111., Department of Health. Previously, 
he spent 2 years as public health engineer with two 
county departments of health in Michigan. 

Mr. Mason is a diplomate of the *Unerican Academy 
of Sanitary Engineers and a member of the Advisory 
Committee to the Surgeon General of the Public Health 
Service on Water Pollution Control. In addition, he 
is the Pennsylvania representative on the governing 
council of the American Public Health Association 
and a lecturer at both the University of Pittsburgh 
Graduate School of Public Healtli and the Robert 
A, Taft Sanitary Engineering Center in Cincinnati, 
Ohio. 

Ruth Sleeper, R.N., has been director of the School 
of Nursing and Nursing Service of the Massachusetts 
General Hospital in Boston since 1940. She began her 
nursing career in 1022 when she graduated from the 
Massachusetts General Hospital Training School for 
Nurses. Miss Sleeper took a master of arts degree 
from Teachers College, Columbia Unh’ersity, in 1035 
and holds the honorary degrees of doctor of humanities 
from Boston University (1953) and doctor of science 
from Hood College (1954). 

President of the National League of Nursing Educa- 
tion during 1044-48 and of the National League of 
Nursing in 1032-53, she was also chairman of the .Toint 
Commission for the Improvement of the Care of the 
Patient. 

Her current posts include ch-airmauship of the Edu- 
cation Committee of the International Coimeil of 
Nurses and membership on the Expert Committee on 
Nursing of the World Health Organization and on 
tlie Board of Directors of the National League of 
Nursing. 
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equipped with a device or devices that provide 
positive protection against the backflow of 
COa or carbonated water into the' building 
water supply system. 
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National Conference on Air Pollution 


Municipal, county, and State health per- 
sonnel, control officials, and scientists and 
technicians concerned tvith atmospheric 
pollution will meet with community leaders 
representing a wide variety of civic, indus- 
trial, and service organizations and agencies 
at the National Conference on Air Pollution 
in Washington, D. C., November 18-20, 1958. 

Surgeon General Leroy E. Burney has called 
this conference, open to anyone interested in 
the subject, for two principal purposes: to 
create a wider understanding of air pollution 
problems among civic leaders, and to outline 
a practicable plan for future action in both 
research and control. 

The program is designed to encourage 
maximum participation by all conferees. Fol- 
lowing a day of orientation, during which 
participants will hear a status report from 
the Surgeon General and brief presentations 
on current knowledge and accomplishments, 
the assembly will divide into six discussion 
groups to formulate recommendations for de- 
sirable future activities. 

On the morning of the third day, the sLx 
•croups will present their recommendations to 
a plenary session. The final afternoon's pro- 


gram will resemble a “town meeting,” with 
questions and discussion from the floor. 

A steering committee comprising repre- 
sentatives of the American Public Health 
Association, American Municipal Association, 
Air Pollution Control Association, and otiier 
principal governmental, industrial, and sci- 
entific organizations have aided the Surgeon 
General and his staff in planning tlie con- 
ference. 

Chairmen and vice chairmen of the discus- 
sion groups, in that order, are as follows: 

Extent of air pollution: Dr. Arie J. Haagen- 
Smit and Dr. H. C. McKee. 

Sources of air pollution; S. L. Hanauer and 
Dr. Leslie Chambers. 

Health effects of air pollution; Dr. Malcolm 
H. Merrill and Dr. James P. Dixon. 

Economic and social effects of air pollu- 
tion: Dr, John T. Middleton and Arthur 
Crago. 

Control methods and procedures for air 
pollution: Dr. Leslie Silverman and W. C. L. 
Heineon. 

Administrative aspects of air pollution: 

Dr. Louis C. McCabe and Harold W. 
Kennedy. 
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ing programs in public health education. The 
sequence of events is best reflected in a review 
of the years when students in public health 
education were first enrolled in other schools 
of public health. 

1945 — ^University of Minnesota 

1946— North Carolina College 

1946— University of California 

1948 — ^University of Puerto Eico 

1951— Harvard University 

1951— Columbia University 

All these schools are still training public 
health educators. Consequently, since 1943 the 
number of academically trained health educa- 
tion personnel in the United States has in- 
creased. In cozitrast to 1943, when 7 students 
were enrolled in public health education train- 
ing, in 1958 the enrollment in schools of public 
health showed a total of 130 students. In ad- 
dition to the students currently in traiiring, 
reports indicate that approximately 1,250 per- 
sons have received academic traming at the 
graduate level in public health education from 
1943 through 1957. This total includes students 
in Puerto Rico, but does not include students 
from foreign countries. 

Several additional results are also evident. 
When the Kellogg funds were expended, other 
agencies, both voluntary and official, began to 
support health education training. This trend 
has continued; 60 percent of the students en- 
rolled in courses of public health education for 
the school year 1956-57 were sponsored either 
by official or voluntary agencies. 

Schools which now provide training at the 
doctorate level are the University of California, 
Harvard Univei*sity, and the Uiriversity of 
North Carolina. 

Increasingly for the past 10 years, scliools 
have made their courses available to students 
from other countries. In many instances spe- 
cial trainiirg has been arranged for these stu- 
dents, Avhose ireeds differ radically from those 
of Americans. 

HeaHh Leadership 

Ilealtli leadership both in this countrj’- and 
on the international scene has come from among 
the candidates who studied under the Kellogg 
Fouirdation Fellowships. The positions which 


the fellows currently hold reflect the impact 
of the fellowships that were awarded from the 
two grants. 

For this phase of the report the graduates 
were asked to submit a summary of their pro- 
fessional activities since the completion of their 
health education training. The questions were 
open-ended ; consequently, there is not complete 
uniformity in the responses. Nevertheless, all 
the data received are included in this summary. 

In March 1958, data were obtained on 38 of 
the 47 candidates. Of the other 9, 1 is de- 
ceased, 1 entered a religious convent and no 
information is available as to whether she 
worked previously in public health, 4 persons 
did not respond to the letter of, inquiry, and 3 
could not be located. Of the 38 candidates 
who responded to the letter of inquiry, 24 re- 
ceived their traming at the University of North 
Carolina, 7 at the University of Michigan, and 
7 at Yale University. Three of them have 
since taken further graduate work and ob- 
tained doctorates of philosophy, and a fourth 
is currently enrolled in a course leading to the 
doctorate degree. 

Following completion of the training, 37 of 
the 38 did work as health educators, .fof vary- 
ing periods of time. Employment in health 
education ranged from less than 1 to 15 years 
with a median of years. The one candi- 
date who did not work in this cajjacity married 
immediately following graduation, and al- 
tlioiigh slie did work for 6 months on a healtli 
project, it was not as a health educator. Cur- 
rently, 22 of the 38 respondents are employed, 
18 in health education positions and 4 m other 
fields. 

Since all fellowships were awai’ded to wom- 
en, marriage could be expected to remove a 
large portion of them from the labor market. 
Twenty-five have married, and they have usu- 
ally withdrawn from employment at the time 
of marriage. However, several have retunied 
to work after varying periods of absence. As 
a group they have woi'ked in health education 
from less than 1 to lli/j, yeare with a median 
of Wi years. Currently 9 are employed; 5 in 
health education positions, 3 in teaching, and 
1 as a laboratory technician. 

Several of the respondents indicated they 
hope to return to active employment wlien their 
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History of a Health Education Fellowship Program 

IDA BRUGNETTI, and iHAYHEW DERRYBERRY, PIi.D. 


A CADEillC TEAINn^G speciacaliy in 
. public health education prior to 1943 was 
received by relatively few. In 1943 the two 
schools offering such training, Yale University 
and the University of Michigan, had only seven 
students eni'olled. 

A demonstration project had been started 
under the sponsorship of the Public Health 
Service in 1941 in Uorth Carolina. Its purpose 
was to demonstrate what a person trained in 
health education could contribute to the 
achievement of tlie goals of a public health 
program. By 1943, this demonstration led to 
a proposal to train more such 25ersonne}. As a 
result of a request from the Public Health 
Service, the IV. K. Kellogg Foundation made 
two grants totaling $72,000 for the purpose “of 
inci'easing the number of qualified public health 
education pei-soimel in the United States who 
could carry on the types of health education 
pi’Ogranis that had been demonstrated as being 
successful in Korth Carolina.” 

The steps developed to accomplish this pur- 
jjose were : 

1. To initiate a progi'am for the training of 
public health educatoi's in the University of 
Korth Carolina. 

2. To stimulate and support programs of 
training then in existence at Yale Univereity 
and the University of Michigan. 

3. To encourage other schools of public 
health to establish training progi-ams in health 
education. 

This report, prepared 15 years after the ini- 
tial grant, supplements previous summary re- 
ports of the program and describes some of the 
results. 


Miss BrugneCii is a health education consultant as- 
signed to the Illinois Stale Health Department, and 
Dr. Derryberry is chief of the Public Health Educa- 
tion Branch, Division of General Health Services, 
Bureau of State Services, Public Health Service. 


To initiate the trainingof public health edu- 
cators at the University of Korth Carolina it 
was decided to award feIlowshij)S directly to 
qualified individuals for a l-year graduate 
course in public health education leading to the 
degree of master of public health. To be eli- 
gible candidates were required to have a bac- 
calaureate degree which included a backgroimd 
in the natural sciences and social sciences. 
Preference was given those who had shown 
some degree of effective participation in com- 
munity midertakings and who displaj'ed skill 
in and an miderstanding of human relations. 

For the majority of candidates, the fellow- 
ships completely financed their training, paying 
for tuition, field training, travel, and a monthly 
stipend to the individual Others were awarded 
partial fellowships which paid only a portion 
of their expenses. 

Extending the Program 

In its second phase, the program was e.x- 
tended to Yale University and tlie University 
of Jlichigan. The two grants provided a total 
of 47 fellowships, 41 completely financed and 6 
partially financed. Of these, 26 went to the 
University of North Carolina; 11 to the Univer- 
sity of ilichigan; 10 to Yale University. All 
the awards were to women, inasmuch as during 
the war men were not exempted from militaiy 
or other essential employment to study special- 
ties such as health education. 

Tlie program of study initiated in the Uni- 
vei’sity of North Carolina, with progressive 
modifications to meet the changing demands, 
is still operating. It has continued to develop, 
offering courses at the doctorate level, and since 
1946, has been extended to North Carolina 
College. 

Eecruitment, training, and placement of the 
candidates who had conqileted specialiiiecl stud} 
in public health education helped to eucoiuage 
other schools of public health to estabiibh tiain- 
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The Neiu York State Interdepartmental Health Resources Board 
enables State agencies concerned with physical and mental health 
to achieve concerted action. 


An Interdepartmental Approach to Health 

I. JAY BRIGHTMAN, M.D. 


S E\rERAL UNITS of oovernment are con- 
cerned with health and medical care. De- 
partments of health, as well as mental healdi 
agencies and hospitals that are organized as 
separate government units, are primarily re- 
sponsible. Departments dermted to social wel- 
fare, education, correction, and labor (includ- 
ing workmen’s compensation) also have as a 
secondary function a share in health matters. 

Very often the health functions of these de- 
partments are closely related or identical, the 
difference being limited to the population 
groups served by the specific agencies, the na- 
ture of the health matter's coming under their 
jurisdictions, and the professional disciplines 
available to them. Cooperation among tire de- 
partments and coordination of their efforts are 
necessary if unbalairced or conflicting ap- 
proaches are to be avoided and effective pro- 
graming achieved. 

The New York State Interdepartmental 
Health Kesources Board was established by an 
act of the 1956 State legislature to permit joint 
plamiing, coordination, and program develop- 
ment of physical and mental health matters 
that concern two or more State departments or 
agencies. 

In an editorial comment on the development 
of the board, Dr. Herman E. Hdleboe, New 
York State’s commissioner of health, stated: 

Dr. Brightman is executive director of the New 
York State Interdepartmental Health Resources 
Board, Albany, N. Y. 


“In an era when it would appear that govern- 
mental agencies are ever expanding, it is heart- 
ening to mote the establishment of the Inter- 
depai'tmental Health Eesources Board which 
actually replaces two former health units of 
New York State government. The establish- 
ment of this board is a step forward in effi- 
ciency and economy in government affairs in 
the field of human resources” (1). 

The replaced health units to Avhich Dr. 
Hilleboe referred were the Interdepartmental 
Health Council and the hlental Health Com- 
mission. The coimcil, organized in lOlT on a 
directive from the Governor, included the com- 
missioners of healtli, education, social welfare, 
and mental hj'giene, and a member of the State 
legislature. Tlie coimcil met monthly to study 
problems in public health of interest to the 
several departments in order to determine the 
extent to which the State progi-ams were meet- 
ing their objectives, and to make recommenda- 
tions accordingly. It performed a useful serv- 
ice in the exchange of information and ideas 
on departmental activities in various liealth 
fields and in conducting special studies through 
interdepartmental committees. Since the coun- 
cil was not established by a legislative act as 
an executive agency, however, it had no official 
status. It received no funds of its own and 
could neither employ a full-time staff nor con- 
tract with outside agencies for special pi'ojects. 
Its limited staff work was carried out by the 
executive director of another State agency, the 
Joint Hospital Surrey and Planning Commis- 
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cliilclreii mature. Another factor possibly in- 
fluencing the employment of married women 
is their place of residence. The Avomen who 
listed teaching as their current AA'oi’k are resid- 
ing in small towns where positions in health 
education may not exist. However, no data 
are available regarding this point or the pref- 
erence for teaching school by the graduates. 

Of the 13 respondents who are not married, 
all appear to have woi’ked in health education 
since their graduation and are still working 
in a Aaariety of types of agencies and positions. 
Tlie length of such employment has varied 
from 9 to 14% years with a median of 12% 
years. The positions these graduates hold are : 
Consultants for State boards of health : 3. 
Consultants in the International Cooperation 
Administration, serving ministries of health in 
other countries : 2. 

Consultants in the Indian Health program 
of the Public Health Service ; 2. 

Consultant in the J^^ational Tuberculosis As- 
sociation : 1. 

Health educators in Public Health Service 
regional offices: 2. 

Faculty member of a school of public health 
in a State university : 1. 

Professor of health education in a State uni- 
versity: 1. 

Supervisor of health and ph 3 'sical education 
in a State department of public instruction : 1. 

Fourteen respondents provided the unsolic- 
ited information that, although the}'’ were not 
currentlj' in paid emplojnnent as health edu- 
cators, they had participated as Amlunteers in a 
wide A'ariet}’^ of health programs. These ac- 
tivities included : 

Organizing the cit}' for a polionivelitis driA-e. 
Serving on the American Eed Cross health 
committee. 


Chairing the health committee of the com- 
munity chest. 

Working Avith citizens groups to improve the 
State’s public health Iuavs. 

Hember of board of directors of the mental 
health society. 

Member of board of directors of a tubercu- 
losis association. 

Teaching mothers’ classes in the town’s niu's- 
ing serAuce. 

President of a State education association. 
Committee member of the matern.al health 
association. 

ChairmaiA of the YIVCA health committee, 
ilember of the Committee on Local Ke- 
sources of the League of Women Voters. 
Health chairman of a parent-teacher asso- 
ciation. 

Education director of the citjAvide X-ray 
survey. 

Member of the executive committee of a tu- 
berculosis and health association. 

Secretary of a coinmimity health council. 
Member of the national board of YIVCA. 
Member of a local council of Girl Scouts of 
America. 

Summary 

The felloAvship program of the W. Iv. Kel- 
logg Foundation foianced the trainmg of 47 
public liealth educators and stimulated the ex- 
pansion of such training for more than a thou- 
sand others. Todaj*, 15 years after the award- 
ing of the first felloAA-ship, a revieAv of the 
professional activities of 38 of tlie 47 candi- 
dates Avho Avere uAvarded felloAvships triuls 
many of them in responsible positions in the 
public health field. 
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ernor’s ollice. In 1957, there was consicleniblo 
pressure upon tlie State legislature and tlie _ 
Governor's office to license chiropractors in 
New York State. The Governor’s office, aware 
that several State departments would be af- 
fected by such legislation, requested the board 
to study the matter. In another instance, after 
the Governor's confei-ence on financing health 
costs for the aging in December 1956, the rec- 
ommendations made by the three sections of 
the conference were referred to the board by 
the Governor’s special assistant on problems of 
the aging for analysis and recommendations. 

5. Special projects accepted by the board 
after its consideration of suggestions referred 
by outside agencies, such as the request of the 
State medical society for a study of the stand- 
ards for orthoptic technicians Avorking under 
the supervision of ophthalmologists. 

6. Special projects accepted by the board 
upon consideration of recommendations made 
by one of its members, by its executive direc- 
tor, or by one of its advisoi-y committees. For 
example, the commissioner of education, a 
member of the board, requested that the board 
undertake a study of the problem of “baby 
nurses,” a terra used for women who have 
taken courses in maternity and infant care at 
unlicensed schools. Although possible viola- 
tions of the Nurse Practice Act Avei’e invoh'ed, 
the problem was referred to the board on the 
basis that it Avas of equal concern to the de- 
partments of health, social welfare, and edu- 
cation. 

In planning its work, the board belieA'es that 
its activities in joint planning and program de- 
velopment should continue as long as such ac- 
tiAuties are considered by the board members 
to be productive and beneficial. HoAveAmr, in 
accord with the philosophy underlying the 
board’s establishment, research and demonstra- 
tion projects must either be self-limited or be 
transferable to an appropriate permanent 
State administrative agency at a feasible time. 
The boai'd is not to engage in long-tei’m oper- 
ating activities on any one particular progi’am. 

Methods of Operation 

The functions of the board are carxded out 
through one or more of the following methods: 


Bij direct operations of the hoards staff. 
Obnously the small size of tlie board’s staff, 
Avith 4 of the 7 persons in nonprofessional 
grades, Avould curtail the board’s activities if 
the staff Avas its only outlet for operations. 
The staff is the board’s Avorking arm and is 
responsible for initiating all of its functions. 
HoAAmA'-er, a considerable part of its Avork is 
done through the arrangements described in 
the remaining paragraphs of this section. 

Through the operations of special hoard com- 
mittees. For each major f miction undertaken 
by the board, there is a board committee Avhose 
individual members are experts from various 
disciplines and are appointed by the commis- 
sioners concerned with the problem at hand. 
The committees meet regularly with the execu- 
tive director, assist in planning and developing 
projects, and put at tlie disposal of the director 
and board the required facilities and services 
of their respective departments. 

Through advisory committees in special 
fields. The advisory committees meet about 
four times yearly and consist of experts in their 
respective fields, not associated with govern- 
ment. Their responsibility is to recommend 
new areas for exploration and to explain the 
board’s functions and projects to appropriate 
professional groups and to the public. 

By contracts toith universities, medical 
schools, or hospitals. These agi-ee to imdertake 
special studies with financial assistance ob- 
tained by the board. In this way, the board has 
been able to carry out several major research 
projects on mental retardation and mental 
illness among children and on chronic 
alcoholism. 

By joint studies xoith professional assoeia- 
tiom and voluntamj health agencies. For ex- 
ample, the board is cooperating Avith the Hos- 
pital Association of Ncav York State in a study 
of admission of chronic alcoholics to hospitals. 
The study of orthoptic technicians, referred to 
above, Avas a joint undertaking Avith the Now 
York State Medical Society. 

Examples of Activities 

From the beginning, it was evident that one 
important aspect of the boax’d's operations ap- 
plies to all activities and is requisite to the 
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Sion, wlio generously- and effectively contrib- 
uted -whatever time he could spare from his 
very busy schedule. 

The Mental Health Commission was formed 
by a legislative act in 1949 and included as 
members the commissioners on the Interdepart- 
mental Health Council, plus the commissioner 
of correction. The commission had a full-time 
staff’ of administrators and research workers, 
and it was -able to develop several major re- 
search projects in the field of mental illness and 
mental retardation. It also developed the basic 
groundwork upon -which the Hew York State 
community mental healtli services program was 
established in 1954. 

It was the unanimous decision of all commis- 
sioners concerned that interdepartmental work 
in both physical and mental health could be 
more effectively implemented and developed 
through a single, organized State agency. 
Their recommendations to this effect were ac- 
cepted by the Governor and the necessary legis- 
lation was passed to establish the Interdepart- 
mental Health Resources Board on April 1, 
1956, for a period of 4 years. 

Orsanization 

The membership of the Interdepartmental 
Health Resources Board includes tlie commis- 
sioners of health, mental hygiene, education, 
social welfare, labor, and correction, the chair- 
man of the Division of Parole and of the 
Workmen’s Compensation Board, and the ex- 
ecutive director of tlie Johit Hospital Survey 
and Planning Commission. 

A chairman is elected annually by a vote 
of the members, with no member serving in 
this capacity for more than 1 year at a time. 
The commissioner of mental hygiene, Dr. Paul 
H. Hoch, served as chairaian during the first 
year. He was succeeded by the commissioner 
of social %yelfare, Raymond W. Houston. 

The board is responsible to the Governor and 
the State legislature and must submit to them 
an annual report of its activities and sucli lec- 
ommendations as it may deem appropriate. 

The legislation empowered the board to em- 
ploy an executive director with the responsi- 
hilifv of carrying out its administrative duties 
in accordance with its established policies, 


rules, and principles. After consklcriug the 
responsibilities of the executive director, the 
board deckled during its early meetings that 
the position could best be filled by a physiciau 
with training in public health and with con- 
siderable administrative experience. At the 
present time, the executive director is assisted 
by a staff consisting of a nonmedical assistant 
director traiired in public health administra- 
tion, a biostatistician, a secretary, a stenog- 
rapher', a typist, and an accoimt cleric. In ad- 
dition, the board is authorized to request as- 
sistance from any member, department, or 
agency that will enable the board to carry out 
its activities properly. 

Determinotion of Assignments 

The general objectives of the Interdepari 
mental Health Resources Board are (a) to pre 
vide for joint plamiing and program develof 
ment in health matters of intex'departmenta 
concern, and (J) to formulate and execute re 
search studies aard demonstration program 
that -will provide the board and member agen 
cies with information and guidance for long 
term plai-ming. 

Specific projects may come under the board’; 
jurisdiction through several cliannels whicl 
may'- be classified as follo-ws : 

1. Functions specifically designated by the 
1956 legislative act wiijch established the 
board. This act outlined projects winch might 
be mnlertaken in health sei'vices for tlie aging, 
rehabilitation, mental retardation, services for 
emotionally disturbed children, and alcohol- 
ism. 

2. Functions specifically assigned the board 
by other legislation. For example, an act 
passed by the 1956 session of the State legis- 
lature gave the board, as successor of the Men- 
tal Health Commission, responsibility for 
establishing pilot centers for diagnosing men- 
tal retardation in cliildren and counseling 
parents. 

3. Fimctions assigned by special biulgetnry 
appropriations to the board. In the 1956 State 
budget, the establishment of a pilot facility 
for adults addicted to narcotics was delegated 
to the board when the latter became functional. 

4. Special studies requested from the Gov- 
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reliabilihition services and to develop a mecha- 
nism whereby such services may be received. 
Also under study is the care of young adults 
who have no potentialities for further rehabili- 
tation, who are unable to provide care for them- 
selves, and who cannot be suitably jilaced in 
infirmaries or nursing homes because of the 
predominantly elderly population of these 
institutions. 

Aging 

The legislative act on aging which founded 
the Interdepartmental Health Eesoui’ces Board 
requested it to develop and formulate “a master 
plan for establishing responsibility for plan- 
ning, financmg, administering, and coordinat- 
ing the total axTay of personal health and men- 
tal health services to the elderly,” Based on its 
review of inference materials, plus its evalua- 
tion of the current State and local progi'ams, 
the board's Committee on Health Services for 
the Aging analyzed («) the specific mental and 
physical health needs of the aged, (h) the re- 
sources available in the State to meet these 
needs, {a) the deficiencies in meeting these 
needs, and (d) recommendations for overcom- 
ing the deficiencies. 

The board drew this material together as a 
planning guide for the executive office and the 
State legislature. 

Retarded ami Distar'bed Children 

The board has established three pilot clinics 
to provide diagnostic services for mentally re- 
tarded children and counseling for their par- 
ents. It is also studying these clinics and suni- 
lar facilities to determine their role in meeting 
community needs. In addition, several re- 
seai-ch projects have been completed or are 
underway on such matters as the adjustment 
of the severely retarded adult in the commu- 
nity, tlie preinstitutional worlcup of the men- 
tally retarded person entering State schools, 
and the psychological and social development 
of children in classes for the severely mentally 
retarded. 

.V major study is being completed on char- 
acteristics of emotionally disturbed children 
referred to residential treatment centers. A 
similar study is underway oji children referred 
to day-care centers. 


Alcoholism 

The board supports a major research cen- 
ter on alcoholism at the State University Col- 
lege of Medicine in Brooklyn. It expects that 
the findings here may be used in clinics 
tbrougbont the State. In addition, the board 
has established a training program for persons 
in various disciplines who are engaged in or 
plan to engage in comimmitj'’ control of alco- 
holism. For the development of clinics at the 
community level, the board is working closely 
with tlie division of community mental health 
services of the department of mental hygiene. 
At present, the board’s Advisory Committee on 
Alcoholism is studying the State program in 
order to develop a more comprehensive 
approach. 

Discussion 

IFifch its year and a lialf of operating expe- 
rience, the Hew York State Interdepartmental 
Health Resources Board has effectively 
achieved interdepartmental cooperation, plan- 
ning, and program development. With a full- 
time staff and the autljority bestowed upon it 
by the State legislature, the board has made 
a positive approach to complex health prob- 
lems involving several State departments and 
often many other agencies, and has formulated 
recommendations based on the accumulation of 
pertinent information and the exercise of 
sound deliberations. 

The board’s monthly meetings ha\’G per- 
mitted the functioning of its staff and of the 
committees and agencies working with that 
staff’ to be reviewed, and have resulted in a 
stimulating exchange of opinions on matters 
of joint and mutual concern. Matters of par- 
ticular urgency may be taken up at any time 
through special meetings of an executive com- 
juittee consisting of the commissioners of edu- 
cation, health, mental hygiene, and social wel- 
fare. Of particular importance, for example, 
may be legislative proposals conceniiiig two or 
more departments. A comprehensive under- 
standing, gained through discussion of the ef- 
fect that the proposed legislation may have 
upon all the State s health programs, may lead 
to conceited action. Tliis is in contrast to a 
multiplicity of confficting approaches which 
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board’s proper functioning in joint studies, 
planning, and program development. The 
board obviously offers an organized means of 
exchanging information among the member 
agencies on their specific health problems, on 
their individual philosophies and policies, and 
on the development of new pi'ograms which 
may be related to, and may serve or be served 
by, the operations in other agencies. 

This function applies equally to the regular 
board meetings attended by the commissioners 
and agency directors and to the meetings of 
the special interdepartmental committees. 

The major activities of the board encompass 
the fields of rehabilit.ation, aging, mental re- 
tardation, emotional disturbances in children, 
and alcoholism. 

Rehabilitation 

The committee advises the Joint Hospital 
Survey and Planning Commission on the con- 
struction of rehabilitation facilities. 

Projects developed by the division of voca- 
tional rehabilitation of the State education de- 
pai'tment are considered by the committee in 
relation to the needs and resources of the 
projects. 

The committee is offering teclmical guidance 
to the rehabilitation surve)' of the workmen’s 
compensation program. 

A subcommittee served on a joint advisory 
committee for the northern New York I'ural 
rehabilitation survey which was completed dur- 
ing the smnmer of 1957. This was a joint effort 
of the Saranac Lake Pehabilifation Guild, the 
State University College of Medicine at Syra- 
cuse, and the New York State Department of 
Health. Because of the project's interdepai't- 
mental nature, the commissioner of health re- 
quested the committee on rehabilitation of the 
former Interdepartmental Health Council to 
represent it on the advisory committee. This 
function was carried over when the board was 
established. 

The purpose of this survey was to identify 
disabled pei'sons in the northern New York 
rural area, to determine their needs in relation 
to vocational goals or increased self-suilicienci. 
and to determine the necessary facilities and 
personnel required to meet these needs. The 
subcommittee representing the State in this 


pi'oject included the assistant commissioner for 
. vocational rehabilitation and the director of 
the division of vocational rehabilitation of the 
State education department, the assistant com- 
missioner for medical services of the Stiite de- 
partment of health, the executive director of 
the Joint Hospital Survey and Planning Com- 
mission, and the executive director of the Inter- 
departmental Health Eesources Board. 

The committee is currently engaged in a 
study of job vacancies in rehabilitation, inclutl- 
ing physical, occupational, and speech therapy, 
clinical psychology, rehabilitation counseling, 
and medical and psychiatric social work. In 
this connection, it is woz'king with the New 
York State Department of Civil Service and 
is attempting to define the factors which make 
it possible to fill some positions ivliile other 
positions remain vacant. The committee offers 
a booklet on scholarships available to residents 
of New York State in rehabilitation work. 
This booklet has been distributed to relmbilita- 
tiou facilities, medical schools, hospitals, and 
voluntary agencies throughout the State. 

Kecognizing a lack of Icnowleclge and under- 
standing of the services for epileptics in A’^ew 
York State, the committee published a state- 
ment in the iVew York State Journal of Medi- 
cine outlining the services available in voca- 
tional rehabilitation, selective placement, 
health, and mental hygiene, aud ijut reprints 
at the disposal of rehabilitation medical facil- 
ities throughout the State. 

The committee is analyzing the objective of 
sheltered workshoi>s operating in New York 
State as well as the extent to which such ob- 
jectives are being met, the cost of oper.atioii, 
and the methods emplo 3 'ed. Tiie committee is 
also seeking to determine what will bo needed 
to expand this important service. 

Realizing that a large number of disabled 
persons are not receiving services, the commit- 
tee is .studjdng tlie ex'fent of State reliabilita- 
tiou services and the possibilitj'’ of their 
expansion. 

At the request of the commissioner of cortec- 
tioii, the committee is examining disabilities m 
State correctional institutions, witli Attica 
Prison and Elmira Reformatory serving as 
pilot studies. Tlie purjioses are to determine 
the extent to which disabled immitcs require 
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JAMES R. SHAW, M.D. 

The folloioing is, in essence, the text of a memo- 
randum written by Dr. Shaw, ivho is chief of the 
'Division of Indian Health, Public Health Service, 
on, the subject of basic considerations in health ad- 
ministration. Although the piece was composed 
specifically to guide new medical officers in charge 
of Indian health installations, health administra- 
tors in all fields may find that its philosophy strikes 
a resonant chord for them. 

T he success of any healtli operation 
depends in large measure upon the first 
impression it registers with the patient and his 
family on their initial contact with its em- 
ployees. These first impressions set the pat- 
tern for future interpretations; tliey determine 
the lasting concepts of the operation formed by 
individual patients and the public generally. 
Hospitals and clinics take on personalities that 
are just as distinctive as those of any pliysician, 
nurse, or other staff member. Tlie hospital 
pei'sonality, hoAvever, is the product of all of 
the personal traits of those who make up its 
human element. 

Patients and visitors — adult or child, literate 
or unlettered, of the dominant culture or of a 
minority group — inevitably sense the underly- 
ing attitudes and motives which give the hos- 


pital its pei-sonality. This consciousness does 
not require that they imdei'stand the profes- 
sional terms, techniques, and pi'ocedures used 
in their behalf — or even that they imderstand 
simple English. But they feel mnd i'espond 
to a general spirit of Avarmth and sympathy, of 
understanding and support, when this is offered 
as the foundation of assistance. 

A iffiysician ahvaj's will need assistance in 
the performance of his duties; around these 
duties all of the other activities of the hospital, 
clinic, office, or field progi-am reAmlve to lend 
support. The physician must realize that his 
success does not depend entii’ely upon his own 
actions and ability. His success also depends 
in part upon the actions and abilities of othei-s, 
and upon impressions made on the patient by 
these other individuals. The physician must 
neA'er forget that he alone is responsible for tlie 
end result. Consequently, it is of the greatest 
importance that he be the true leader of the 
health team and that he accept responsibility 
for the personality of the health operation in 
the eyes of liis patient, the patient’s family, 
and the community. The public attitudes 
toward the operation — good or bad — Avill de- 
A'elop continuously on a progressively broader 
base in the direction determined by this con- 
cept of pei-sonality. 

Not by Bread Alone 

All of us liave certain basic needs that must 
be met if we are to do a good job and main- 
tain high morale. This is true of all of us— 
physicians, firemen, niu-ses, ambulance drivers, 
and others— and it is true regardless of re- 
muneration received. While dissatisfaction 
with pay sometimes is the apparent cause of an 
employee s discontent aird desire to change 
jobs, a good administrator Avill look first for a 
more probable “real” cause before considering 
the subject of I’emuneration. 

Every employee must feel that the program 
in Avhich he is participating is intrinsically 
worthAvhilo and that he is making a A^aluable 
contribution, iloi-eovei', he must feel that his 
contribution Avill be recognized and appre- 
ciated. Each employee must feel that he is 
not at a dead end, and that progi-css or groAA-th 
related to liis Avork is possible within the limits 
of his desire and ability. 
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might otherwise I’esiilt wheji departments 
make individual studies and take separate 
actions. 

Obviously a pattern for interdepartmental 
cooperation among State agencies must be de- 
signed to meet the needs of a particular State, 
dependmg upon its laws, traditions, and re- 
soui’ces. Several States have developed mter- 
departmental planning committees, of short or 
long duration, to tackle specific problems. 
Others have informal mechanisms for general 
exchange of information among dejiartments. 
However, Kew York State’s formal agency, 
with its own staff to work for regular inter- 
departmental cooperation and joint planning, 
would seem worthy of trial in other States. 

The same would appear to be true of large 
cities or regional areas. In 1952, New York 
City, upon authority of the mayor’s order, 
established an mtei’departmcntal health coun- 
cil patterned after the State council then in 
existence and consisting of the city commis- 
sioners of healtli, welfare, and hospitals. The 
executive director of the community mental 
health services program has since been added. 
The council meets monthly; its steering com- 
mittee of deputies meets weekly. While lack- 
ing a full-time staff (only a secretary for its 
subcommittee on aging and the secretary’s 
stenographic aides ai"e full-time), and being 
more limited in membersliip than the new 
State agency, the council has been very effec- 
tive m bringing about coordinated planning 
and joint action. 


Yet the genei-al develoiunent of interdepart- 
mental cooperation has been very limited at 
both State and local levels. In a 1956 study of 
cooperation between departments of health and 
welfare, for example, Muller and Bierinan 
foimd relatively little growth during the pro- 
ceeding 5 years (3) . 

In 'commenting upon the problem of rehabil- 
itation during his i-ecent legislative message, 
Governor Averell Harriman made the follow- 
ing statement, which seems pertinent here 
(5): 

“No phase of our total work in the conser- 
vation of human resources, as well as in com- 
bating the problem of low income, is more 
promising or exciting than tlie work of re- 
habilitation. Under the genei'al coordination 
of the Interdepartmental Health Eesources 
Board, created upon my recommendation 2 
years ago, we have achieved a teamwork and 
cooperation among the various agencies con- 
cerned superior to anjdhing that was possible 
before.” 

REFERENCES 

(J) Hilleboe, H. B.; Interdepartmcutal Health Re- 
sources Board (editorial). Health Nea's (Xew 
Tork State Department of Health) S3; S 
(lOSC). 

(2) Muller, J. N., and Bierman, P.: Cooperation be- 

tween departments of health and welfare. Pub. 
Health Rep. 71: 833-SlS, September 1030. 

(3) New York State Governor, 1051 — (Harriwaa) . 

Message to the New York State Legislature. 
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Health Law Center 

The University of Pittsbm'gh has established a health law center 
within the Graduate School of Public Health. The law center will 
study the legal aspects of medicine, dentistry, nursing, public iiealth, 
hospitals, and medical care. It avill also be a clearinghouse for legis- 
lative and other legal materials in the health fields. In effect, the 
newly created health law center will be continuing and expanding 
services initiated under a grant from the National Institutes ot 
Health, Public Health Sendee, which in 1956 provided funds for 
research into hospital law. Eesults of that study will be published 
in a 2-volume manual on hospital law for hospital administrators 

and attorneys. 
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bilities are siifticieiibly experienced to recognize 
tliat unilateral administration fails m at least 
two important respects. It does not provide 
for professional development of emx)loyees — 
the gi'owth from within which insui’es the “or- 
ganization in deptli” essential for continuity in 
operations. It does not contribute to high em- 
ployee morale, without which the opei’ation 
cannot continue for long to achieve good 1*6- 
sults. Eventually, every one-man operation 
strikes a ceiling beyond which it cannot func- 
tion satisfactorily. 

Group administaition requires mutual under- 
standing of the problems, uniform direction 
of the pi’ogram, aird establishment of a common 
goal. Each member of the groiip must think 
not only in tei-ras of his own specific functions 
but as well in terms of the relationship of his 
actions to common efforts to achieve the goal. 
Without this unity of purpose throughout the 
organization, its efforts will suffer. 

This common approach toward clearly iden- 
tified goals can be achieved with the help of 
frequent short meetings where frank discussion 
and exchange of ideas are encouraged. Such 
meetings, of course, should be limited to specific 
considerations. Subjects can be sufficiently 
broad to include problems of overall adminis- 
tration. In such meetings the administrator 
must direct the discussion toward the common 
objective, and he must draw from the partici- 
pants their ideas relating to broader aspects of 
the program as well as to their own functions. 
Through this process the problems which some- 
times arise in connection with jurisdictional 
lines will be minimized, mutual understanding 
will be fostei’ed, and mutnally supporting ef- 
forts will result. Many administrative prob- 
lems will yield to the pooling of ideas and 
opinions, and others will be placed in pi-oper 
perspective for further study. But equally as 
important, the members of the group partici- 
pating will develop a real sense of teamwork. 
With fii'sthand information and broader under- 
standing of program objectives, they will be 
able to make better decisions in the conduct of 
their own work. 

This is the technique of sound health ad- 
ministration. It rerpiires only a mature, under- 
standing, and scenro individual to put the 
process in operation. 


The Good Health Administrator 

A good health aclrainistratoi’ is qualified in 
his profession, meticulous in his adhei’ence to 
ethical practices, and possessed of high ideals 
and integrity. He is mature in judgment, 
emotionally secure, warmly human, and — in the 
eyes of his subordinates — understanding and 
helpful. The good administrator is a true 
leader, one who can encourage and inspire his 
subordinates. He makes friends readily, and 
he is unfailingly loyal to those who serve under 
him as well as to his superiors. He recognizes 
good work promptly, gives credit where it is 
due, and criticizes constructively and in pri- 
vate. He is both fair and firm, and he is will- 
ing to back up those who assist him in meeting 
program objectives. A good listenei", he is able 
to gather ail the facts upon which to act, and 
to act decisively and promptly without jump- 
ing to unwarranted conclusions. He has the 
ability to seek out the strong points in those 
who work under him, to cultivate these talents, 
and to create an environment that insures 
growth of his organization from within. 

The good administrator never forgets that 
the conduct of his program is his responsibility 
and his alone. He recognizes that his subordi- 
nates to whom he delegates functions are help- 
ing him in carrying out his responsibility, and 
he earnestly appreciates their efforts. Rou- 
tinely, the good administrator pei-sonally visits 
more or less regularly all of the areas and ac- 
tivities for which lie is responsible. In this 
Avay he is closer to the problems, frustrations, 
accomplishments, and capabilities of his people. 
He establishes and maintains a clear-cut chain 
of comm.and with properly delegated respon- 
sibility and authority. He insures that clnui- 
nels of commimication are adequate, that they 
run up as well as down, and that they are 
adapted to the needs of the program. He es- 
tablishes and maintains a fair procedure for 
dealing with grievances; he sees to it that this 
procedure is known ; and he encourages its use 
in the interests of the employees. 

Tliis is the profile of a good administrator. 
The exact techniques and the specific approacli 
will varj^ with the personality of the individual 
to whom leadei-ship is entrusted. The princi- 
ples, however, remain constant in all situations 
and in operations of all dimensions. 
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An employee lias the riglib to expect to be 
consulted on mattei-s peiiainiug to liiins^lf oi’ 
to his- position. He is entitled to reasonable 
leewaj' in adjusting to bis portion and respon- 
sibilities in bis own way. Sucb a polic}' builds 
confidence and encourages initiative and ac- 
ceptance of responsibility. Tbe administra- 
tor’s job satisfaction comes from tbe success of 
all, welded into a coordinated, aggressive, suc- 
cessful organization wbicb shows evidence of 
gro\vtb from witbin. 

Ars Medicinalis 

Tbe science of medicine continues to expand 
and become more exact witb eacb passing day. 
However, there still exists an undiminisbed 
need for tbe practice of medicine as an art. In 
fact, tbe success of the scientific procedures 
may very well depend" upon tbe successful prac- 
tice of tbe art of medicine. There always will 
be broad vistas in the genei’al field of medicme 
wbicb have not been, and perbajis never will be, 
filled in by the scientific approach alone. 

Tbe practice of medicine as an art is essential 
because of the basic needs of jiatients over and 
beyond their requirements for the application 
of therapeutic agents and scientific procedures. 

A patient goes to a physician, or is brought to 
a medical facility, to get help. His need may 
lie in conditions which range all the way from 
acute illness or trauma tlu-eatening early death 
to a state involving no organic disease but re- 
quiring psychic support. Whatever the pa- 
tient’s condition may be, he and Iris family are 
seeking the irhysician’s assistance in the solu- 
tion of a problem wlricb is of grave importance 
to them. Eegardless of the exact nature of his 
problem, the patient can reasonably expect a 
warm, friendly, relaxed atmosphere and sym- 
pathetic under-standing. He has, or he hopes to 
have, confidence in the advice given him so 
that he can make the decisions irecessary for 
the solution of his problem. 

The patient and his family expect to be con- 
sulted on all matters of importance so tliat they 
can make the necessary decisions — or at least 
participate in the decision making— after they 
have an acceptable understanding of the facts 
upon which the decisions must be based. The 
patient and his family can reasonably expect 
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Stability and maturity on the pai-t of the phy- 
siciair aird his prompt attention us the circma- 
stances warrant. They are entitled by law to 
the jrr'eservation of tire confidentialitj' of per- 
sonal medical infornration which becomes 
brown to the physician or health .facility, and 
they are entitled to the respect for their hu- 
man dignity which is the i-ight of all indi- 
viduals in our society. 

These considerations assuirre added inrpor- 
tance when we remember that in acute and 
■catastropliic illness or injury tliere may be 
some degree of self-accusatioir or guilt on the 
part of the patient, Iris fanrily, or others con- 
cerned. This is particularly true when life and 
deatli hang in the balance. It may be mani- 
fested by complaints, acts of aggi-ession, or just 
plairr hostility. Such attitudes need never 
occur, or only rarety, if the basic needs of the 
patient and his family are met adequately in 
the practice of medicine as an art as well as a 
science. 

Administration by Group 

Administering a health facility or jrrogram ' 
is primarily a matter of conducting the routine 
activities in a way that meets the basic needs of 
patients, their families, and the employees. 

The group method of administration is most 
effective in meeting these needs satisfactorily. 

In essence, the method permits broad partici- 
pation in considerations and decisions and 
delegation of i-esponsibility with commensu- 
rate authority. If the method is proper!}' used, 
if tlie administrator makes really effective use 
of the potential and immediately available 
talent at his disposal, the administration will 
be sound even though tlie administrator him- 
self has not had formal training or nude ex- 
perience in administration. Of course, tlie ad- 
ministrator must possess personal stability and 
maturity and must be able to make a firm de- 
cision after an objective evaluation of recom- 
mendations fi-om his staff and otheis directly 
eoncemed. 

We occasionally encounter an operation that 
is achieving creditable lesults as a ‘one-man 
show.” Howevei', this requires e.xceptiona) 
capabilities on the part of the man w)io h ad- 
ministering it. Host men who Jiave such capa- 
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Recent developments in drugs and medicines, changes in the size of 
manpower engaged in their production and compounding, changes 
in the nature of products, materials, and dosage forms, cost and 
price developments, and changes in the dollar volume of prescrip- 
tion pharmaceuticals are reviewed. 


Drugs and Medicines 

LUCY M. KRAMER 


O VER the past few decades, new drugs and 
medicines have contributed importantly 
to progress in public health. “Miracle” dmgs 
have lowered national death rates and sharply 
reduced acute communicable diseases. 

Since the introduction of sulfa drugs in 10S7, 
deaths from influenza-pneunronla have de- 
creased 75 percent, from 114.9 per 100,000 in 
1937 to 27.1 per 100,000 in 1955 (J). The 
principal diseases of childhood — scarlet fever, 
streptococcal sore throat, diphtheria, whooping 
cough, measles — which caused 10 deaths per 
100,000 children in 1945, in the space of only 
10 yefu-s dropped to 1 death per 100,000, a de- 
crease of 90 percent (^) . According to \mpub- 
lished data of the National Office of Vital 
Statistics, the mortality from all infectious 
diseases dropped in 50 years from 676.2 per 
100,000 in 1900 to 44.3 per 100,000 in 1956. 

Drugs and medicines have transformed both 
the practice of medicine and the patients’ use 
of health services. The drug industry r-e- 
sponsifale for the development, production, and 
distribution of these products has helped to 
support medical research in its oun labora- 
tories and in the medical schools, universities, 
and teaehmg hospitals of the countrj'. The 
industiy' is presently participating in the ex- 
tensive cancer chemotherapy studies of the N-a- 

Miss Kramer is a research analyst in the Division 
oj Public Health Methods, Public Health Service. 


tional Institutes of Health, Public Health Serv- 
ice. Drug firms and commvmity pharmacists 
also have assisted in the health education pro- 
grams of health departments and voluntary 
health agencies. 

Pharmaceufical Manpower 

About 2 nrillion persons are employed in 
health occupations. About 111,000 of these 
are registered pharmacists {$). In addition 
to those directly employed in the provision of 
health services, nearly 200,000 are engaged in 
supplying goods and services essential to health 
occupations (.i). According to the 1964 Cen- 
sus of Manufactures, these persons were en- 
gaged in affiliated industries such as the 
production of scientific and professional instru- 
ments and supplies (including medical, 
surgical, dental, and optical) ; biological, 
medicinal, cliemical, and pharmaceutical prepa- 
rations; opbtbahnic goods; X-ray and thera- 
peutic apparatus. Of these, the largest 
number-some 92,000— were engaged in the 
manufactiue of drugs and medicines. In addi- 
tion to skilled operatives, clerical, and other 
employees, the drug firms reported 380 physi- 
cians in their employ as of January 1057 as com- 
pared witli 155 ten years before and 65 twenty 
years eai-lier. The total number of employees 
with graduate degrees in the medical and allied 
sciences uas 3,000 as of January 1057 compared 
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afesoeiate executive tlirector; Dr, 
James L. Troupiu, assistant director 
assigned to the association’s com- 
mittee on professional education; 
Xoble Swearingen, director of Wash- 
ington, D. C., office; Kobert Myiin- 
ger, director of westeni regional 
office, San Francisco; and Dr. Ed- 
ward Welliu, who will study the re- 
lation between public health and 
the behavioral sciences. 


Desalting Water 

Goalinga (population 6,000), Calif., 
will be the first community in the 
United States to obtain its entire 
supply of drinking water through 
electronic desalting of brackish 
water. 

An $S0,000 apparatus will produce 

28.000 gallons of drinking water 
daily at a cost of about §1 per 

1.000 gallons after the unit is paid 
for. 

Coalinga has been carrying drink- 
ing water by railroad from Annona, 
45 miles away, at a cost of about $7 
per 1,000 gallons. The city’s well 
water contains approximately 2,000 
ppm of salt. 

Voluntary Admissions 

A new provision in New York 
State's mental hygiene law reduces 
from 60 days to 15 days the maxi- 
mum time a voluntary patient may 
be detained in a State hospital at 
the discretion of the director. It al- 
so reduces from 15 days to 10 days 
the time a voluntary patient may be 
detained after he has given written 
notice of his intention to leave. 

Operation Cleanup 

Sanitary conditions in Laredo, 
Tex., have been improved as the re- 
sult of a 4-stage vector control proj- 
ect. To reduce the large rat popu- 
lation and vast numbers of flies and 
mosQuifcoes at peak season, the city 
attacked the breeding and feeding 
grounds (refuse dumps, privies, ill- 
kept garbage cans, and open, flat 
trucks used for refuse removal) as 
well as tbe vectors directly. 

In cooperation with the city of 
Laredo, the Texas State Department 


of Health and the Public Health 
Service began the project in 1954 
with surveys of unsavory spots, sew- 
age facilities, and waste disposal 
practices. Ten covered trucks were 
purchased to carry refuse to the new 
controlled sanitary landfills. Gal- 
vanized garbage cans, placed on ele- 
vated racks, were bought by 10,000 
families in 1 month. 

Since most of the privies were 
near sewer lines, nine different plans 
were applied to help small home- 
owners without funds to install mod- 
ern plumbing. The city also began 
extending its sewer lines. 

Warfarin reduced the proportion 
of rat-infested premises from 75 to 
5 percent, with a consequent disap- 
pearance of typhus fever. Sprays 
cut down flies and mosquitoes, with 
a consequent drop in the incidence 
of diarrheal diseases. Insecticides 
and rodenticides, however, are only 
used as a supplement to the main 
work of eliminating breeding po- 
tentials. 

The project continues with plans 
to create parks and playgrounds 
over landfilled areas. 

X-rays Discontinued 

The Christmas Seal mobile X-ray 
unit of the Buffalo and Erie County 
Tuberculosis Association was of- 
ficially discontinued in July 105S. 
When special circumstances war- 
rant, services for select groups will 
he arranged by the association with 
the Erie County and New York 
State Health Departments’ X-ray 
units. 

Appointments 

The American Public Health Asso- 
ciation has announced five new ai>- 
pointineuts: Dr, Thomas Hood, 


Indian Self-Help 

Indians are helping themselves to 
health. Uto tribal council financed 
$100,000 water system to serve 100 
homes in Towaoc, Colo. Navajo 
tribal council budgeted .$206,750 for 
1959 for equipment in health facil- 
ities, emergency care for students, 
prosthetic appliauces, hearing aids, 
and glasses. Navajos also offer free 
layettes for babies born in hospitals 
or brought to hospitals for examina- 
tion in their first month. 

Immunisation 

A complete immunization pro- 
gram, reported as a “first” in tbe 
State, has been set up for all pa- 
tients and employees in Peimsyl- 
vania’s State institutions. 

Patients and employees will be Im- 
munized against smal!po.v, diph- 
theria, tetanus, typhoid, infiuenz.i, 
poliomyelitis, and tuberculosis. 


Sanitarians in the Butte County 
Health Department, C-alif., have in- 
spected the operational safety of 
X-ray units of 50 physicians, veter- 
inarians, and dentists at their 
request. 


A health education show last Au- 
gust, the first to be held in Xew 
York City’s Coliseum, attracted 

40,000 visitors. 


Burning discarded automobiles 
and parts in the open air ha.s been 
banned in New York City. It is 
timated thiit 200,000 cars had been 
burned annually in the city by auto- 
mobile wreckers. Incinerator-* now 
on the market will take over the job. 
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Percent of basic Drugs 


Figure 1. Trend In National Formulary basic 
drugs, 1916-55. 



Soubce: Reference 12a. Based on Journal of the 
American Pharmaceutical Association (Practical Phar- 
macy Edition) 16: 424-125, July 1955. 


Pharmacopeias as shown in table 1 also 
reflect the tremendous increase in certain types 
of drugs during a 5-year period. The fifteenth 
U. S, P., released in August 1955, lists almost 
250 new drugs that have been officially accepted 
for inclusion after stringent review {12a). The 
new U. S. P.j scheduled for publication in 1960, 
will have an even larger number of new drugs. 

Since 1948, more than 3,000 new prescrip- 
tion drug items have entered the market, each 
with an average life span of 2 to 5 yeai-s, and 
the forecast for new drugs looks even busier 
{IS). In 1940, less than 100 new specialties 
were introduced In 1967 alone there 

were 400 new pharmaceutical products put on 
the market, some of which were entirely new 
chemical entities; others, new combinations or 
new dosage forms of less recently new drugs 
{15, 18a). It has been said that a majority 
of the prescriptions written today could not 
have been filled 20 years ago since many of the 
drugs now used wore unknown. Sulfa drugs 
were introduced in 1937; penicillin in 1940; 
streptomycin in 1946; antihistamines in 1947; 
cortisone, ACTH, and hydrocortisone in 1950 


and 1951; chlortetracyeline U. S. P. (Aureo- 
mycin), chloramphenicol XJ. S. P. (Cliloro- 
mycetin), and oxytetracycline U. S. P. (Terra- 
mycin) in 1950; rauwolfia and certain types 
of psychopharmacologic agents (for example, 
meprobamate) in 1953. 

In dollar value of total prescriptions filled, 
antibiotics today account for about 25 percent 
of total volume {16a ) . Antibiotics also repre- 
sent about 25 percent of drug purchases in 
Public Health Service hospitals {17). (An 
economic study by the Federal Trade Commis- 
sion of the entire antibiotic industry, covei'ing 
prices in particular, but also including patents, 
manufacturing processes, and other aspects, was 
recently published, and should throw needed 
light on this extensively used drug category.) 

About 7 cents of every dollar spent for drugs 
in Public Health Service hospitals in fiscal 
1957 was for psychopharmacologic medications 
(tranquilizers) {17). The proportion is ex- 
pected to go higher in 1958. Expenditures and 
use with respect to tranquilizers by the gen- 
eral population parallels Public Health Service 
experience. 

The future of the drug industry is now based 
on constantly developing new products. A 
president of one of the leading drug firms lias 
stated “the pharmaceutical industry lives in the 
shadow of its own obsolescence” {16b). 

With the intensified current basic research 


Table 1. Changes in principal categories of 
drugs included in United States Pharmacopeia 


Drug categories 

U. S. P. XIV 
j (1950) i 

1 ' 

U. S. P. XV 
(1955) 

Percent 

increase 


N umber of categories 


Antihistamines 

2 ' 

13 

550 

Antibiotics- 

5 j 

12 

140 

Diagnostic aids.. 
Endocrine prepa- 

9 ' 

16 

78 

rations 

Analgesics and j 

IS 

25 

38 


18 

21 

17 

BiologicaJs j 

Chemotherapeu- j 

29 

34 

17 

tic agents 

27 

31 

15 

Vitamins i 

1 

13 i 

15 

15 


source: Reference i2a. Based on Journal of the 
American Pharmaceutical Association (Practical Pliar- 
maey Edition) 16: '124-125, July 1955. 
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witli 900 ten years before and 300 twenfcj’’ years 
earlier (5). 

The number engaged directly in health oc- 
cupations or in aifiliated industries is approx- 
imately double the 1.1 million estimate of 1929, 
the latest year of high-level employment in the 
pre-antibiotic era (&). 

The number of pharmacists, however, has 
not grown correspondingly, "nniolly compa- 
rable figures for the several decades are not 
available. Rorem and Fischelis reported for 
1931 some 115,000 registered full-time phar- 
macists in the United States, and a total of 
about 130,000 individuals legally recognized 
to practice pharmacj’’ either as fully registered 
pharmacists or as auxiliary assistants (after 
making a correction for the many duplicate 
registi'ations, that is, registrations issued to 
the same individual by several States) (f'a). In 
1955 some 158,775 registrations were held by 
pharmacists in good standing (many of them 
duplicates), of which 110,992 were held by 
phaiunacists engaged in active practice in the 
various States (8<z). By the end of 1956, the 
number of such registrations had increased to 
162,459 (9a), but the number held by phar- 
macists engaged in active practice had de- 
creased slightly to 110,688 (9&). It appears 
that the number of active pharmacists has not 
changed materially since 1931. 

For the Nation as a whole, in 1955 there 
were 67 practicing pharmacists per 100,000 
population, about half the physician-popula- 
tion ratio. About 89 percent of the pharma- 
cists were engaged in retail pharmacies, 4 
percent in hospital pharmacies, 6 percent in 
manufacturing or wholesale establishments or 
as representatives of the establishments, and 1 
percent in teaching or government positions 
(Sb) . Today, about 10 percent of new gradu- 
ates are going into hospital pharmacy work, and 
more than 5 percent of the total working phar- 
macist population is currently so employed 
(JOa) . Thirty -eight percent of the pharmacists 
employed in hospitals and 6 percent in the pro- 
fession as a whole are women (lOi). 

The Census of Pharmacy reports that there 
were 52,779 retail pharmacies at the end^ of 
1955 and 1,176 hospital pharmacies dispensing 
dru»5 and medicines. In addition 37,515 
deafers other than pharmacists were licensed 
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in the various States to sell packaged drugs 
{8g). The number of retail pharmacies has 
declined absolutely since 1929 (from approsh 
mately 60,000 to about 53,000 in 1955), and in 
proportion to population (fj, 8c).. In the 40 
years prior' to 1929, the population per drug 
store declmed somewhat. In 1890 the popiila-- 
tion per drug store was 1,838 and in 1895 it 
was 1,745. By 1903 the ratio had increased to 
2,030 persons per drug store, where it remained 
almost constant for more than 25 years. Sinte 
1929 the populatiomdrug store i-atio has in- 
creased from 2,020 (7c) to 3,126 in 1955 (&), 
that is, there are fewer drug stores for more 
people (with a trend toward larger prescrip- 
tion departments and less general drug store 
merchandising) . 

In contrast the drug manufacturing industry 
'has expanded markedly since 1929 in number 
of employees. Almost fom* times as many em- 
ployees were engaged in the manufacture of 
drugs and medicines in 1954 {11) as were em- 
ployed in 1929 {Id). 

Products and Materials 

The drug industry since the advent of sulfa 
drugs in 1937 has been characterized by rapid 
change. The rate of change has been so ac- 
celerated that progress in the last 30 years may 
well have exceeded that of several centuries 
before. 

A recent analysis of the basic drugs listed 
'in the National Formulary between 1916 
and 1955 reflects the sharp change in the 
relative importance of basic materials in the 
drug industx’y {12a). 

In 1916, almost 80 percent of the basic drugs 
Avere of botanical origin, 10 percent of organic 
chemical origin, and 10 percent of inorganic 
chemical origin. In 1955, the use of botanicals 
had dropped to 30 percent, organic chemicals 
had risen to 50 percent, and inorganic chemi- 
cals to 20 percent (fig. !)• 

Botanical sources have been replaced by or- 
ganic chemical sources that are more easily 
available, more concentrated, more easily con- 
trolled in their manufacture, and more spe- 
cifically effecth'e. _ 

Changes in the principal categories of drugs 
listed in the 1950 .and 1955 United States 
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and cliemical industry, lie is required to have 
scientific knowledge and the ability to impart 
and rise it etlectively in selling prescription 
drug products {22) . He often is a pharmacist, 
sometimes a medical student or graduate, al- 
ways a well-informed individual. His duties 
are to visit physicians, dentists, veterinarians, 
wholesale and retail druggists, hospitals, 
clinics, and dispensaries, e.xporters, and all 
other possible purchasers of his company’s 
pharmaceutical preparations. He is the means 
by which the residts of research and develop- 
ment become directly known and used. Al- 
though e.xact figures on the number of such 
‘'detailmen'’ currently in the labor force is not 
available, the number of registered pharma- 
cists alone representing manufacturers and 
wholesalers of drugs increased from 2,415 in 
1955 to 2,739 in 1956 {Sh,0c). 

Dosage and Dosage Forms 

The Bureau of Labor Statistics has for many 
years included in its medical care component 
of the Consmners Price Index a breakdown of 
drug items used in selected prescriptions with 
the content and do.sage form carefully speci- 
fied. A typical prescription unit for pricing 
is specified as a ‘“capsule’’ prepared by a com- 
pounding pharmacist. 

Tlie pharmacist -compounded capsule era, to- 
gether with tire era of powders and potions in 
medication is ending, however. By 1955, tab- 
lets pi'od\iced by a pharmaceutical house in 
wholesale quantities represented the typical 
dosage form ; parenterals and liquids held sec- 
ond place. Together they accountetl for about 
75 percent of the new di’ug dosage (13a). 

Analysis of the 20 largest vohune pre.scrip- 
tion items currentlj’ being dispensed in a Pub- 
lic Health Service outpatient pharmacv shows 
that 13 of the 20, or 65 percent, are di.spensed 
in tablet fonn. 

Aspirin, which leads all other drugs in vol- 
ume of output — KU/o million pounds in 1956, 
an incro.ase of 1.59 percent in the last 16 yeare — 
is one of the tablets that has become standard- 
ized in content, shape, and size. 

Xot only has the tablet become tlie t 3 ’pical 
dosage fonn, but the eilicacj' per tablet is con- 
. stantU' being increased. A penicillin tablet 


with a built-in delayed action mecluuiism has' 
been developed which would require only one 
tablet per day for 24-hoiir medication. Other 
tablets (and some capsules and granules) Imve 
been developed and marketed recently which 
contain in one medication several different 
drugs in various doses that are released into 
the system at various times. 

The traditional injection of insulin may 
someday be replaced by a tablet, and has al- 
ready been in certain cases. A sulfa drug, 
tolbutamide (Orinase), has been used in about 
250,000 cases of diabetes, most of them mild, and 
on patients over 20 years old. Its efiicacy de- 
pends on prodding the pancreas into doing its 
own w'ork. Oral medications are less trau- 
matic than hypodermic injections, are consider- 
ably less dangerous and troublesome, and re- 
quire 110 sterilization (3S) . 

The controllable techniques involved in the 
production and distribution of tablets, the 
standardization of size, shape, and color, the 
stability of the product, the general public ac- 
ceptance of tablets as a form of medication, 
and the ease with wliicli dosages can be taken, 
all contribute to the increasing manufacture 
and use of tablet.s as dosage forms. 

Cost and Price Trends 

jMedications have become more complex, 
more eft’ective, and more exjjensive. Writing 
about 1929, Eorem and Fischelis stated: “‘The 
amounts spent by individuals or families for 
drugs and medicines during a given period do 
not show a wide variation, and seldom, if ever, 
amount to totals which are catastrophic in 
their eil’ects*’ {7/i). Individual prescriptions, 
however, are now far more costly and families 
maj' incur sizable drug expenses especially' in 
cases of prolonged or chronic illness. Children 
for whom maintenance dosages of antihista- 
mines and other drugs are prescribed, for ex- 
ample, may liave long-term drug bills of .$15 
or more a month, without any allowance for 
co.st of additional dosages required during 
acute stages of illness. Older people with car- 
diac, hypertensive, or arthritic conditions may 
have maintenance medications prescribed for 
them which total $25 or more a montli. In tlie 
1952-53 study of family medical expense it 
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ill mental illness, coronaiy diseases, cancer, and 
chronic problems of old age, a poll of leading 
drug company executives indicates that tliey 
expect drugs affecting these types of illnesses to 
be important in the next 5 or 10 yearg 

Highlighting the anticipated drug needs of 
the future are the folloiving (iS) : 

1. Drugs which will permit therapeutic ap- 
proaches to a variety of mental illnesses and 
personality problems. 

2. Hew chemical and antibiotic treatments to 
arrest certain forms of cancer. 

3. Hew treatments for the prevention and 
cure of hypertension and other circulatory ills. 

d. Hew developments to control degenerative 
diseases. 

5. Hew discoveries for the better manage- 
ment of nutrition. 

6. Hew products to subjugate a number of 
tlie still resistant viral diseases. 

Pharmacist and Nev\r Products 

One consequence of the newer drugs and the 
growth of the medical materials industry has 
been a change in the function of the pharma- 
cist. Writing in 1929, Fischelis emphasized 
that the “development of machine produc- 
tion of pharmaceuticals has left its mark on 
the letaU phai’inacies in that it has reduced 
the function of the apothecary in many cases 
to that of dispensing prepared medicines” (19 ) . 
The products developed in the subsequent 
years have accelerated the trend observed by 
Dr. Fischelis SOj^ears ago. 

The pharmacist is no longer primarily the 
compoimder of powders, ointments, and po- 
tions, but the dispenser of prefabricated medi- 
cines on prescription. More than 80 percent 
of ail prescriptions sold at present are dis- 
pensed rather than compounded (IS). 

Another consequence has been a sharp in- 
crease in prescription practice of the drug 
store. Presci-iption volmne increased fi’om an 
average of less than 10 percent of total drug 
store sales some 30 years ago (7e, 30) to about 
30 percent at the present time {21a, 1 >) . The 
average prescription price has increased dur- 
ing tlmt period almost as rapidly as the volimie 
(table 2). Total drug sales, including pre- 
scription accessories and packaged medicines. 


Table 2. Ratio of prescription volume to tola! 
drug store sales and average prescription 
prices for selected years, 1929, 1931, 1941 
1946-56 ' 


Year ‘ 

Katio of pre- 
scription 
volume to 
total sales 
(percent) 

-Vverage 
prescrip- 
tion price 

1929 

8.5 

•SO 85 

1931--- 

a 1 

. 92 

1941 

13. 2 

.93 

1946 

15. 8 

1. 33 

1947 

16. 6 

1. 41 

1948--- 

IS. S 

1. 51 

1949 

19.0 

1. 09 

1950 

20. i 

1. 77 

1951 

21. 8 

1. 90 

1952 

23. 7 

2 08 

1953 

24. 2 

2 19 

1954 

24. 9 

0 97 

1955 

27.3 

2 46 

1956 

29.5 

2 02 


* Source ; For 1929, reference 7e ; for 1931, reference 
20; and for 1011, reference 21a,b. 


account for about 50 percent of drugstore sales 
(16c). 

Total drug store sales in 1929 amounted to 
$1,650 million (7b)', in 1036 these sales had 
risen 358 percent to $5,912 million (16a). 
During the same period prescription volume 
grew from about $140 million (7e) to $1,466 
million (16a), an increase of more than 1,000 
percent, almost three times as fast as total 
drug store sales. Korem and Fischelis have ob- 
served that the index of dinig sales volume does 
not parallel disease incidence, but tends to re- 
flect the level of expendable consumer income 

. . 

A third consequence is the mcrease m tlie 
share of drug sales to hospitals. Of an esti- 
mated expenditure of $190 million in 1929 for 
prescription drugs, hospitals and dispensaries 
purchased $25 million, or less than 13 percent; 
drug stores bought $140 million, or 74 percent; 
and physicians accounted for the rejuaining 
$25 million (7ff). A recent survey shows that 
about 24 percent of prescription drugs non- 
goes to hospitals, 56 percent to drug stores, 
and 20 percent to physicians (13b). 

A fourth consequence has been the rise in 
importance to doctor, jffiarmacist, and ho» 
pital of the ‘‘detailman.” As a profe.ssio»;iI 
service representative in the piiarmaceutic.d 
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Figute 1. Petsonal expenditures for drugs and 
sundries and oH medical care for selected 
years, 1929, 1939, 1946, 1956. 



(from S9.3 to 116.2) ; tlie medical care index 
(all items) rose 85 percent (from 71.6 to 
132.6') ; and prescriptions, drugs, and medical 
supplies rose only 37 percent (from 82.8 to 
113.7), Prescriptions, di'ugs, and supplies 
make up about 17 percent of all medical care, 
and medical care about 5.4 percent of .all items 
in tbc Consumer Price Index. 

During the first decade, fi’om 1936 to 1946, 
die medical care index rose relatively slowly, 
only one-tiiird above 1936. The rest of its im 
crease, two-thirds, occun-ed m the second 
decade, from 1946 to 1956. In the overall 20- 
year rise, medical care ranked fourth after 
food, personal care, and apparel. 

In the lO-year period from 1946 to 1956, the 
total medical care index increased to 132.6 as 
compared with 116.2 for all itenrs (1947“49=« 
100). WitMn the medical care category are 
included doctoi’s’, surgeons’, and dentists’ fees, 
optoinetric e.xaminations and e3’eglasses, hos- 
pital room rates, group hospitalization, pre- 
scriptions and drugs. Hospital i-oom rates 


showed the largest increase, rising to 173.8. 
Prescriptions and drugs, combined, increased 
to 113.7. Pi'escriptions, alone, increased to 
121,0, largely as a result of the new drugs. 
Pigui’e 3 shows the relative inci-eases in total 
medical care index in the last 10 years, and in 
prescriptions and drugs particularly. The 
index of aspirin prices was 126 in 1929 (1947- 
40—100), fell steadily to 97,6 in 1941, rose to 
about 100 in 1948, and has remained at mors 
or less the same level since. 

The second type of price series represents 
average prescription prices, 'Wliereas the Bu- 
reau of Labor Statistics drug price series 
measures changes in price for a specified "basket 
of drug items” selected as of a given period, the 
average prescription price series reflects changes 
in the drug item purchased. 

The average prescription prices increased 
from about $0.85 in 1929 to $2.62 in 1956, a more 
than threefold increase (table 2). Average 
prescription prices in 1956 vax-ied from $2.49 
to $2.79, according to different surveys. A re- 
cent figure for 1957 gives $2.93 as the average 
prescription price, the highest on record (J6a). 

The average price per unit of many of tlie 
newer drug types is more than $3 per prescrip- 
tion. For about 8 of the 26 drug classifica- 
tions used by the American Druggist in its an- 
nual prescription survey — classifications ac- 
counting for about 54 percent of prescriptions 
sales in 1956 — the average price per prescrip- 
tion was over $3. In 1957, the figui'es are even 


Table 4, Average amount billed to semiprivafe 
nonmaternitY patients utilizing specified hos- 
pifaf services, J942 and 1952 


Service 

-Ir erase amount 
bided 

Percent 

increase 

1912 

1952 

1912-52 

Operating room 

mo 11 

S23, 81 

135 

AmstViessa- 

0.97 

15. 79 

127 

Elecfroc.'irciiogr.ira 

8 56 

11.08 

64 

RasaJ ttietafaoiism 

6. 70 

a 87 

■16 

Drxigs and dressings 

7.60 

31. 63 

313 


la. 97 

20. 66 

29 

Laboratory 

S. 97 

18 02 

202 

Plil'irical fher.ipr 

12 OS 

2i 20 

SO 

0\ygcn ther.ipy 

U 52 

50 



185 


SovitCK: Reference 20. 
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was found that 2 percent of the families in- 
curred charges for medicines in excess of $195 
■ per year (S4). ' 

Average family or per capita expenditures 
for drugs, howevei”, have increased somewhat 
less than disposable income, that is, family in- 
come after taxes. In 1956, $1,885 million was 
spent by the Nation’s families for drugs, med- 
ical supplies, and siuidries, exclusive of drugs 
and dressings used in hospitals oi dispensed 
by physicians. This I’epresents an annual out- 
lay of 0.66 percent of disposable income, or 
$35.70 per family and $11.41 per person. In 
1929 personal spending for drags, medical sup- 
idies, and sundries amounted to $604 million, 
or 0.73 percent, of disposable income, an ex- 
penditure of $16.73 per family and $4.96 per 
person (table 3). During that time disposable 
personal income increased from $83.1 billion 
to $287.2 billion, an increase of 346 percent; 
personal spending for drugs, medical supplies, 
and sundries increased only 312 percent 

ho)- 

Personal expenditures for drugs, medical 
supplies, and sundries have increased since 
1929 less than medical care generally and less 
than many items within the medical care com- 
ponent. In part this may reflect higher real 
incomes of the Nation’s families, improved 
health education, increased use of physician 
services, and the relative growth of prescribed 
as compared with nonprescribed drugs. In 


part tliis may reflect the expanded use of hos- 
pital care and the relative increase in costs oi 
various services included in hospital care. Is 
a consequence (fig. 2), drugs, medical suppii^, 
and^ sundries as a personal expenditure repre- 
sented a smaller part of the pei-sonal medical 
care dollar in 1956 tlian even 10 years earlier in 
1946, or than in 1939 and 1929 (0a, i, c). 

Drug costs as a part of hospital costs, how- 
ever, have risen significantly more than other 
components of the hospital dollar. The Com- 
mission on Financing Hospital Care found tliat 
drugs as a percent of hospital costs between 
1942 and 1952 had increased more than 300 
percent (table 4) , a greater increase tlian any 
other of the services analyzed (0 ) . 

Personal or hospital drug expenditm'^ re- 
flect changes in volume of use of medications, 
types of drugs used, and price per unit. 

There are also data which show only the 
changes in price per unit, without reflecting 
volume of prescriptions. Two basic types of 
price series are available as measures of retail 
price changes. 

The first type is the often-quoted price series 
compiled by the Bureau of Labor Statistics. 
According to the Bureau of Labor Statistics 
Consumer Price Index, a measure of change in 
the price of specified items customarily pur- 
chased by urban wage- earner and clerical- 
worker families (27), the price index of all 
items rose 96 percent between 1936 and 1956 


Table 3. Disposabie personal income, personal spending for medical care, and for drugs and 
sundries (per capita and per family! for selected years, 1929, 1931, 1939, 1941, 1946, 1951-56 


1929--. 

1931--- 

1939--- 

1941--- 

1946-.- 

1951--- 

1952... 

1953.-- 

1954- .. 

1955- -- 

1956- -- 


t 


Year 


Disposable 

personal 

income 


(millions) ' 


$83, 120 
63, 840 
70, 444 
92, 982 
159, 182 
226, 069 
237, 374 
260, 235 
254. 463 
270, 189 
2S7, 202 


Personal 
tnediral 
care ex- 
penditures 
(millions) 

Personal e.xpenditures for drugs and sundries 

Total 

(millions) 

Percent 

disposable 

personal 

income 

Percent 

medical 

care 

! 

1 Per 
' capita 

Per 

! family 

— 

2 $2, 937 

2 2, 649 

2 2. 848 

2 3, 298 

2 6, 104 

2 8, 780 

2 9, 397 

2 10, 107 

2 10, 603 

2 11, 273 

2 12, 106 

2S604 

2517 

2 612 

2 725 

2 1. 271 

2 1, 516 

2 1, 569 

2 1, 615 

2 1, 631 

2 I, 747 

2 1, 885 

0. 73 
.81 
. 87 
. 78 
. SO 
. 67 
. 66 
. 65 
. 64 
. 65 
. 66 

20. 6 

20. 3 

21. 5 

22. 0 
20. S 
17. 3 
16. 7 
10. 0 
15. 4 
15. 5 
15. G 

S4. 96 

4. 17 
4.91 

5. 51 

9. IS 

10. 03 , 
10. 23 
10. 35 
10. 25 
10. 76 
11.41 

.$10. 73 
M. 05 
11. 96 
17.52 

29. 33 

30. 01 

31. 25 
31. 97 
31. 89 
33. 19 
35. 70 


SoUKCBs: ■ Eeference 23a. “ Kderencc 25b. 


3 Reference 25 c. 
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inent of hearing. Today $lo worth of anti- 
biotics clears up most cases without surgery 
{^g) . Syphilis was an important cause of ex- 
pensive and protracted illness two decades ago. 
Today, syphilis is often “cured” or at least 
brought under control with one shot of long- 
acting penicillin (i4)- United States, 

penicillin has completely supplanted older 
forms of therapy such as arsenic and bismuth 
{30). Jfew drugs, including isoniazid, have 
helped to reduce deaths from tuberculosis. 
Between 1946 and 1955 the tuberculosis death 
rate dropped from 34.9 per 100,000 to 9.1 per 
100,000, a decrease of almost 75 percent {B). 
Many patients are now cured at home in a small 
fraction of the time, and the cost, it took when 
prolonged rest in a sanatorium was the major 
technique. 

Volume of Prescription Pharmaceuticals 

A recent guide to the sales and status of the 
drug market warns the reader, “Before using 
this book, we suggest that you rid yourself of 
all old conceptions of the magnitude of the 
volume of manufacturers’ sales of etliically 
promoted pharmaceuticals for human use. 
Otherwise today’s figures will seem fantastic. 
Times have changed. lYe sometimes look back 
with nostalgia to 1929 when the manufacturer's’ 
sales amounted to about $250 million. Think 
now of sales hr manufacturers’ dollar’s of 
nearly $6 for each aird every one of 165 milliorr 
persons in the United States!” {12c). 

From 1929 to 1955, then, the sales volume of 
manufactured prescription pharmaceuticals al- 
most quadrupled, from $250 million to $990 
million. Current trends show sales to be con- 
siderably higher. 

In a recent speech before the 61st ibinual 
Conference of Food and Drug Officials of the 
United States, an official of one of the major 
drug laboratories said that 10 leading drug 
houses alone, in their 1956 annual reports, 
showed sales that ranged from $100 million 
to $'200 million {31). 

One drug company reports sales in 1957 of 
$•207 million as compared with its 1956 sales of 
$178 million {32). Its 1958 sales for the fii'st 
quarter were $54 million as compared with $51 
million in 1957 ; its 1958 earnings for the same 


period were $6i/i million, 19 percent above 1957 
and a record high {33) . 

The manufacture of prescription pharma- 
ceuticals is now well over a $2 billion industry. 
The increased volume of Avholesale drug sales 
is of course reflected in the increased retail 
prescription volume. 

An industry publication, in its Silver Anni- 
versary issue, stated: “Drug store sales vol- 
ume in 1956 was the highest. ever recorded” 
{21c). In an 11-year period the number of 
prescription sales increased by 50 percent 
and the income from prescriptions tripled, 
largely because of increase in average prescrip- 
tion prices, but to some extent from an increase 
in the number of prescriptions dispensed {2 Id) . 
“The 11-year rise in average prescription prices 
is due to the tremendous increase in the wide- 
spread use of new therapeutic agents, virtually 
all of which are costly to dispense.” {21h). 

Summary 

The nature of the drug industry has changed 
in the last 30 yeai’S. With it has changed the 
manpower in the industry and the pharma- 
cist’s I’ole — from a compounder to a dispenser 
of drugs. The increased number of di’ugs and 
tlieir complexities have intensified his services 
as drug therapy consultant to physicians and 
dentists. The basic sources and compounding 
of pharmaceuticals have changed in character, 
and have increasingly become the object of 
intensive research by both private and public 
organizations in the effort to develop specific 
dru^ for specific illnesses. The dosage and 
dosage forms have become more concentrated 
and standardized, generally in tablet form. 
Drugs represent a decreasing proportion of the 
medical care dollar and of disposable income. 
The price of drugs generally has been high for 
new items, falling with volume use and produc- 
tion, or obsolescence. Average price per pre- 
scription has doubled since 1946 and more than 
tripled since 1929. The length of some illnesses 
has been shortened by the development of spe- 
cific therapies, and the cost has been cut even 
though drugs are more expensive. The volume 
of manufactured pi'escription pharmaceuticals 
increased from $250 million in 1929 to more 
than $2 billion in 1956, a tenfold increase in 
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Figure 3. Consumer price indexes for medical 
care items, annual averages. 



more revealing. Table 5 shows that 8 of the 26 
classifications accounted for 60 percent of the 
dollar value of prescriptions; all averaged 
more than $3 per prescription, and two more 
than {IGa, tl). 

Prices of new drugs follow a chai'acteiastic 
pattern of decline after initial introduction, 
and when volume use and production take 
place. Penicillin in 1943 sold for $20 per 
100,000 units in injectable form. In 1956, it 
sold for $0.20 per 100,000 units in tablet form, 
a drop of 99 pei’cent (£Sa, 29a). Since its in- 
troduction in 1950, cortisone has dropped 90 
percent in price {.15). Within 2 years of its 
introduction cortisone fell from $200 per 
gz-am when made from animal bile to $50 when 
made from yams and other plants {28a). 
Streptomycin dropped 40 percent in less than a 
year {13). Insulin now costs about G jzercent 
of what it did 30 years ago, shortly after it was 
introduced {28h). 

The downward movement in pi-ices of new 
drugs is a brake on the prescription price in- 
dexr However, this type of price index is also 
influenced by the distribution of prescriptions 
aiziong different kinds of drugs, as well as by 


the rapid obsolescense of drug items and their 
continuous replacement by newer, more effec- 
tive, and, at original issue, more expensive 
. drugs. 


Drug and Illness Costs 

The cost of medicines may also be viewed as 
a part of the cost of illness. As indicated 
earlier the percent of the pei-sonal medical dol- 
lar going to drugs, medical supplies, and sun- 
dries has declined. In terms of specific 
illnesses drug costs liave risen sharply but have 
been instrumental in reducing the total medical 
outlays and in shortenuig hospital stays and 
time loss from productive activity. 

According to one source, 20 years ago a case 
of lobar pneumonia meant 5 weeks in a hospital, 
long convalescence, and $300 to $400 for doctors, 
nurses, medicine, oxygen, and hospital care. 
Today it means 2 weeks of illness, generally at 
home, back to work immediately thereafter, and 
$15 to $30 for drugs {29b). 

Thirty year's ago the treatment of mastoid- 
itis cost at least $1,000, required surgery, and 
involved the possibility of permanent impair- 


Table 5. Comparison of selecfed prescription 
types by percent of total dollar value of all 
prescriptions sold, and average price, for 1956 
and 1957 


Prescription type 

1 percent of 
total dollar 
value 

Average price 


1 1956 

1957 j 

1950 

1957 

Auti-infectives-- 

24. 1 
14- o 

! 25. 4 
J5. 2 

S3. 68 i 
s. sa 1 

S4. 03 
3. 01 


9 3 

a. 8 

3. 20 ' 

2. 9/ 


0. 0 

0. 4 

•1. 10 1 

!. 10 


3. 9 

4. 1 

3. 05 1 

3. 23 


4. 0 

3. 5 

3. t)2 ' 

3 52 

Sex hormones-- - 

Therapeutic vitamins 1 

Preventive vitamins 

Other types 

2. 4 

2. 3 

1 9 
40. I j 

2 1 

2. 5 , 

1 7 

10. 1 

3. 15 1 
3. Ul 
:i. 1 1 ' 

;s. 20 

3 31 

3. J9 

Total 

100 0 

100. 0 

— 




SorncE: References 10a, d. . • , .i ,i (he 

Sotb: The ituiicm'd figures '‘h ‘ ‘f 

itals for the vear involved. Thii.> the iiumhir 
pecific prescription types h.-ted I’ T 'jiot 
957. Sedatives were ies.s than *3 ui * ruu not 

iduded for that year; e:>rthoVaseular., aen h.-s • 

3 ill 1937, hence not included for that it.ir. 
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Interstate Shipment of Milk 

Ban on out-of-state milk, unless produced and handled under conditions no 
less adequate in protection of public health than milk produced in State up- 
held. James V. Todd, 103 So. 2d 19 {Alabama, Aug. 22, 1957) . 


A declaratory judgment of the Supreme 
Court of Alabama has upheld the validity of 
an Alabama statute (Act No. 570, 1955 Acts) 
prohibiting the shipment of milk into Alabama 
from another State “unless such milk is pro- 
duced and handled under sanitary conditions 
no less adequate in protection of public health 
than milk produced in the State of Alabama,” 
and authorizing the State Commissioner of 
Agriculture and Industries to inspect the con- 
ditions under which out-of-state milk was pro- 
duced and to issue and revoke permits for 
transportation of such milk into Alabama. 

After citing Milk Control Board of Pennsyl- 
vania V. Eisenberg Farm Products, 306 U. S. 
346, 59 S. Ct. 528 as evidencing recognition by 
the Supreme Court of the United States that 
the milk business is essentially local and, 
therefore, subject to the police power of the 
State, the Alabama court stated : 

“Under its police power, the State of Ala- 
bama is authorized to enact laws designed to 
protect the health of its citizens and more par- 
ticularly where milk is concerned because of 
its nutritional importance to human beings and 
because of its susceptibility to contamina- 
tion. . . . The Legislature may even grant to 
a municipality the power to provide health 
regulations.” 

The mere fact that the statute was applicable 
only to out-of-state milk did not, the court 
held, constitute an unreasonable discrimina- 


tion or a burden on interstate commerce. The 
validity of the statute ivas, however, held to 
depend on whether it was a reasonable system 
established as a safeguard of the public health 
or a system calculated to prevent the importa- 
tion of out-of-state milk in competition with 
local supplies. The court distinguished Dean 
Milk Co. V. City of Madison, 340 U. S. 349 
(where the appellant was denied a license to 
sell milk in the city because its plant was more 
than 5 miles away), and other related cases, 
on the ground that those cases dealt with the 
administration or enforcement of statutes 
which in operation “made it practically impos- 
sible to import . . . goods into the State.” 

While the court conceded that in the admin- 
istration of the Alabama Act there was a pos- 
sibility of abuses such as would raise a question 
of its constitutionality, it concluded that the 
statute, on its face, was reasonably related to 
the protection of the public health and was 
not intended to prevent the importation of 
out-of-state milk in order to eliminate compe- 
tition with local supplies. 

The court warned, however, that enforce- 
ment of the statute under a construction (sup- 
portable under the literal language of the act) 
rvhich would limit permits to shippers of milk, 
and hence e.xclude milk from out-of-state pro- 
ducers who were not also shippers, would be 
unconstitutional. 
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less than 30 years. The volume of retail pre- 
scriptions has increased during that period, 
from $140 million to $1,466 million. 
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Occupational Health at a University 

GEORGE S. MICHAELSEN, M.S. 


O ccupational HEiy:.Tii progi-ams of 

official agencies have rather consistently 
overlooked the college as an area v-here pre- 
vejitive occupational health work could be 
profitably carried on. 

There may be several reasons for this. Per- 
haps one is that these agencies have been so 
industry-oriented that they have overlooked 
the academic staff, other employees, and stu- 
dents of the larger colleges and universities 
as industrial or occupational groups with which 
to work. Another reason could well be the pre- 
vailing misconception that chemists, physicists, 
bacteriologists, engineers, and other similar 
professionally trained people know the poten- 
tial health hazards of the materials and proc- 
esses they use. The assumption follows that 
thejf also take the necessary precautions to 
protect themselves. 

I can assure you, after working for several 
years with such professionally skilled pei’son- 
nel, this is definitely not so. Some well- 
informed persons are outstanding in the real 
concern they show for their own health and 
safety as well as that of their colleagues and 
assistants. But most have not sought informa- 
tion about possible health hazards in their 
work. I must add, however, that I have found 
academicians without exception to be a most re- 
cepth'e and interested gi'oup ready to accept the 

Mr. Michaehen is associate projessor, School of 
Public Health, and industrial health engineer, uni- 
versity health service, at the University of Minne- 
sota in Minneapolis. This article is based upon a 
paper presented at the 20tk annual meeting of the 
American Conference of Governmental Industrial 
Hygienists at Atlantic City, N. April 21, 1958. 


facts and willing to cooperate in instituting 
corrective measures. 

Even though our sights are gradually lifting 
from tlie strictlj' industrial to the bi'oader con- 
cept of occupational health, the colleges and 
universities are still being overlooked. Gen- 
erally, the administrative heads of colleges and 
universities fail to recognize that the campuses 
have occupational health hazards and often 
dangei’ous situations. 

Sponsored research, both basic and applied, 
is now a multimillion dollar business for col- 
leges and universities, vastly increasing re- 
search activities and staffs. At present many 
scientists are employed solely for research. 
They have no teaching responsibilities even 
though they are members of the academic staff. 
Their laboratories are no different from those 
in the research department of a large industry. 

Campus Health Hazards 

A large university campus has all the health 
hazards of industry and frequently some which 
have not yet reached the industrial stage. The 
latter hazards are the most troublesome to the 
occupational health engineer on the campus. 
Many times he can make only a wild guess as 
to the toxic properties of the matei-ials being 
used, and in such cases he is inclined to be very 
conservative. At the same time he must not 
be so stringent in his control measures that it 
becomes virtually impossible to carry out the 
research project. To date, such problems at 
the University of Minnesota predominantly 
have concerned new agidcultural chemicals and 
the resistance of various materials to chemical 
action at high temperatures and pressures. 
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Public Health Dentistry 

Tlie School of Hygiene and Public Health at the 
University of Sao Paulo is now training dentists to 
administer dental public health programs in Latin 
America. The course of study, leading to a degree 
equivalent to master of public health, is the 'first 
such course in Brazil. 

Sixteen dentists, half of them studying under 
World Health Organization fellowships, enrolled in 
the course in February 1958. They come from 
Argentina, Brazjl, Colombia, Costa Rica, El Salva- 
dor, Paraguay, Peru, and the Dominican Republic. 

They study general public health subjects with 
physicians, veterinarians, and engineers. Separate 
classes on specific dental subjects include refresher 
courses in dental techniques, current iiiforraation 
and methods in caries prevention, and technical 
guidance during field work. 

Several agencies arc cooperating with the uni- 
versity in this course. WHO provides advisory 
services, fellowships, and teaching materials; the 
Kellogg Foundation gives financial aid, equipment, 
and supplies; and Servian Especial de Saude Pubiica 
participates in the students’ field training. 

■ — Alfredo Reis Viegas, D.D.S., assistant 

professor. School of Hygiene and Public Health, 

University of Sao Paulo, Brazil. 

Typhus Among the Araticanians 

In Cautin Province, Chile, where the National 
Health Service has battled classic louseborne typhus 
fever for several years, are some 150,000 Araucanian 
Indians, the people celebrated in Ercilla’s epic poem, 
"La Araucaria.” 

The Araucanians live primitively in riicas, or huts, 
much as they did when they successfully withstood 
for hundreds oi years both Inca and Spanish con- 
quest. Their huts are scattered singly and in three’s 
and four’s over a wide area, and they travel long 


distances on foot, horseback, or by o.vcart. But 
their custom of attending funerals in extraordinarily 
large numbers has helped to spread typhus, which 
they carry hack to their home areas after these 
gatherings. 

We visited the central Chilean province, which 
has an endemic focus of typhus, to get first-hand 
information after the National Health Service asked 
for help in eradicating the disease. The area where 
most work is needed is impassable to motor vehicles 
9 months of the year, and only jeeps can be used the 
other 3 months. Nevertheless, we hope to start a 
combined disinfestation and typhus vaccination 
campaign the latter part of 1958. 

— G. Howard Gowen, M.D., chief, Health and Sam- 
talion. Division, V. S. Operations Mission, Chile. 

The Mountain People 

The way of life of the mountain people in the 
Philippines makes it difficult for malaria eradication 
teams to protect them from the disease. Dissident 
and evasive with lovvianders, the mountaineers are 
hard to reach. Distribution of a drug-salt nit.xmre 
is planned. 

The mountain people withdraw from the settle- 
ments aird follow their own customs in remote, high, 
forested areas. Some grow mountain rice and sweet 
potatoes on cleared plots w’hich they abandon after 
a year or two. Others simply gather the food nature 
provides. Houses may be nonexistent, or tree 
dwellings, or roofed platforms, or permanent 
structures. 

Practically all such groups have been found to 
be malarial to some degree and thus are reservoirs 
of infection. Intermittently, the mountain people 
come to the settlements to trade for salt or other 
articles or to vrork as itinerant farm laborers. This 
influx of chronically infected people causes con- 
tinual transmission. 

Malaria among the mountaineers has helped to 
disprove tire assumption that malaria cannot be 
transmitted at heights above 2,000 feet, because of 
the habits of the principal vector, Anopheles miihinns 
flaoiroslris. Several other anophelines, whose habi- 
tats e.xtend to 3,300 or even 5.500 feet, hare been 
incriminated by anopheline dissection. 

—John W. McDowell, malaria control adiher, 

V. S. Operations Mission, Republic of the Philip- 
pines. 
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T1i 6 bulk of the instruction is caiTied out 
on the three campuses. There are also 5 agri- 
cultural experimental stations and schools in 
outlying parts of the State ; an 8,000-aci'o center 
for all types of research 25 miles south of the 
Jfinneapolis campus; a 2,000-acre wildlife pre- 
serve 25 miles north of the St. Paul campus for 
research on wildlife, forests, lakes, and streams ; 
and a number of smaller stations and research 
facilities. 

Three factors of the division’s administrative 
arrangement Ave feel are highly desirable. 
First, tlie occupational health engineer is a part 
of a professional team. Close association with 
the radiological hejilth and safety personnel is 
particulai'ly helpful to him because occupa- 
tional health problems frequently mvolve these 
fields. Occupational health and safety are veiy 
closely allied; in fact, it is often difficult to 
distmguish between them. Having specialists 
in both these fields on the same team rather 
than in different departments, where overlap- 
ping activities and contradictory recommenda- 
tions might occur, is especially advantageous. 

For example, the safety engineer was asked 
to consider the safety hazards of using solvents 
in a cryostat, a refrigerated, box-like apparatus 
employed to carry out laboratory procedures 
at extremely low temperatures. The operator 
uses insulated gloves mounted in the wall of the 
apparatus. Neither the motor-driven fan nor 
the electric lights inside it are explosion proof. 
From a safety standpoint, it would be hazard- 
ous to use solvents in this cabinet unless the 
temperature is maintained at all times below 
the flashpoint of the solvent. From an occu- 
pational health standpoint, the cryostat is a 
good device since the hazardous operation is 
fully enclosed. 

The safety engineer is inclined to recommend 
that this work be done in a large walk-in freezer 
where it would be virtually impossible to create 
an explosive mixture. The occupational health 
engineer is inclined to veto this I'ecommenda- 
tion because of the dangers of iniialing solvents 
in a confined, unventilated space. 

In this case, the conflicting interests were 
worked out by agreeing not to use solvents with 
combustible vapors in cryostats and by pro- 
viding adequate ventilation in the Avalk-in 
freezers. If these two engineers had been in 


different departments, such a compromise might 
have been made only after some misimderstand- 
ing and delay. In our case the conflict was re- 
solved in minutes. 

A second strong feature of the administrative 
plan is the academic appointments with teach- 
ing responsibilities of our staff:’ members. 
Teaching occupational health forces us to-be 
aware of all new developments, and working in 
an operating px’ogi’am provides us with a wealth 
of illustrations, examples, and demonstrations 
to use in the classroom. 

The third feature is the division’s close asso- 
ciation with the medical staff of the health serv- 
ice Avhich serves the staff and students. The 
medical staff membei’S are alert to possible en- 
vironmental factors of illnesses that come to 
their attention. For example, a student with 
severe headaches came to a staff physician. 
After detailed questioning, the physician was 
satisfied that the headaches were associated with 
the home environment. The occupational 
health engineer found 400 ppm carbon mon- 
oxide in tlie flue gases being dischaz’ged into 
the student’s apartment by a gas refrigerator. 

Several mercury and solvent hazard studies 
have been initiated at the request of physicians 
who have suspected such poisoning in students 
and laboratory Avorkei-s seeking medical atten- 
tion. The results of a survey of occupational 
health hazards on the campus have enabled the 
industrial health engineer and the physicians 
to advise the university’s civil service depart- 
ment on the proper placement of a maintenance 
woi'ker who suffers from certain specific al- 
lergies. Such requests for assistance and re- 
ferral of problems Avould not be as frequent 
if the occupational health engineer and the 
physician were not in the same department. 

A university occupational health program 
has all the usual elements of prevention, includ- 
ing preplacement and periodic physical exami- 
nations, evaluations of possible occupational 
health liazards, and recommendations for the 
corrections needed. 

Survey of Hazards 

One of its most profitable phases is a roojn- 
by-room survey of tbe entire campus for oc- 
cupationai health hazards. The bi'oad activ- 
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Some idea of the variety and types of occu- 
pational health hazards on a college or uni- 
versity campus is indicated by this partial list 
of those that have occurred at the University 
of Minnesota in recent years : 

• The sergeant in charge of the armory rifle 
range became ill with lead poisoning. Air 
sampling revealed atmospheric lead concentra- 
tions many times the maximum allowable con- 
centration although only a portion of the range 
was used. Installation of an extensive venti- 
lating system corrected this hazard. 

• Scientists working on pai-ticle-size meas- 
urement were being overexposed to benzol in 
a filter cleaning operation. The use of local 
exhaust ventilation, eliminated this hazard. 

• Lead and solvent hazards have been studied 
in the print shop. 

• The dangers of welding fumes have been 
eliminated from the maintenance shops. 

• The carbon monoxide content of the air 
in the university’s undergromad garages has 
been measured during periods of heavy usage. 

• Excessive noise in wind tunnel, in jet en- 
gine testing, and in jet fuel combustion re- 
search has been evaluated. 

• The mercury hazard has been studied in 
scores of laboratories. 

• The misuse of carbon tetracliloride is cam- 
puswide and is being studied. 

• Potential dangers in handling organic, 
phosphate-type insecticides in laboratory', 
greenhouse, and field have been studied. 

In most of these problems only a few per- 
sons were exposed, which may be somewhat 
different from the industrial situation. Sel- 
dom are exposures to students great enough 
to cause actual poisoning or impairment of 
health, but control measures are instituted to 
alert students to potential hazards and to teacli 
them what control measures are necessary in 
industry. 

Although several institutions have teaching 
programs in occupational health, so far as I 
Imow, only the University of California, the 
Massachusetts Institute of Teclmology, and the 
University of Minnesota have operating func- 
tions in this field. Each of these three has a 
slio-htly different administrative pattern, un- 
doubtedly dictated by the local situation. Col- 
leges teaching occupational healtli may give 


some service within their institutions when 
called upon, but in general they have no spe- 
cific responsibility for the control of occupa- 
tional disease hazards on their campuses. 

University Health Service 

The University of Minnesota is an autono- 
mous branch of the State goveimment, and all 
matters of health on its various campuses are 
a responsibility of the university health serv- 
ice. The Minnesota State Board of Health has 
therefore officially designated the university 
health service as a local health department; it 
is an independent service administratively un- 
der the academic vice-president. 

The service’s division of environmental 
health and safety was created to cope with the , 
health aspects of water supply, waste disposal, 
food handling, student housing, swimming 
pools, radiological health, safety, and occupa- 
tional hazards. On the staff of the division 
full time are 1 public health engineer, 1 occu- 
pational health engineer, 1 safety engineer, 3 
health physicists, and. 2 sanitarians, and part 
time, 2 engineers and a sanitarian. The full- 
time staff members also have academic appoint- 
ments in the School of Public Health. Tin's 
staff may seem large, but considering the size 
and geographic spread of the institution, it 
may be too small. 

For a program with a wide scope of activi- 
ties, it is highly desirable to have one or more 
physicians either on the occupational health 
staff or closely associated with it. At the Uni- 
versity of Minnesota one of the health service 
physicians is assigned to give special attention 
to occupational diseases and to medical prob- 
lems associated with exposure to ionizing 
radiation. 

The University of Minnesota has the second 
largest enrollment of full-time students in the 
country, exceeded only by the University of 
California. In the fall of 1957 about 35,000 
students were enrolled on the Minneapolis, 

St. Paul, and Duluth campuses and_ an es- 
timated 90,000 a year in all forms of instruc- 
tion-day, night, and extension classes and 
correspondence courses. To servo the student 
body the university employs about 10,000 peo- 
ple, 3,500 of these full-time academic staff 
membei's. 
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Progress in Reporting 
Mental Hospital Statistics 


Eighth Annual Conference of 
Mental Hospital Statisticians 
Sacramento, Calif., May 7-9, 1958 


A C^IEEFXJL KEWEW and revision of 
definitions of terms describing the move- 
ment of jnentai hospital patients, refinemeint of 
cohort studies of admissions to mental hospi- 
tals, and a study of the socioeconomic cliar- 
acteristics of admissions to facilities for the 
menhally ill in relation to con-^ponding char- 
acteristics of the geireral population were major 
topics discussed at the Eighth Annual Confer- 
ence of Mental Hospital Statisticians. 

The conference, held in Sacramento, Calif., 
May t-S, 1958, was sponsored by the National 
Institute of Mental Health, National Institutes 
of Health, Public Health Semce. In attend- 
ance were delegates from 19 of the 20 States 
which are members of the Model Reporting 
.(U-ea for Mental Hospital Statistics (see box 
insert). 

Observers from Massachusetts, Oregon, 
South Carolina, and Tennessee, and from the 
VeteraiTiS Adminisfration were also present. 
Other guests represented Great Britain’s Gen- 
eral Segister Office, Canada’s Bureau of Sta- 
tistics, the Amei’ican Association on Mental 
Deficieircy, the Joint Information Service of the 
American Psychiatric Association and the Na- 
tional Association for Mental Health, the Men- 
tal Health Project of the Western Interstate 

This report was prepared by the Hospital Studies 
Section, Biometrics Branch, National Institute of 
Mental Health, Public Health Service, Belhesda, 
Mcl. For a, short account of the establishment and 
objectives of the Model Reporting Area referred to 
in this report, see Public Health Reports, October 
1956, p. 1033. 


Commission for Higher Education, and the 
Public Health Service office of Eegion IX. 

Revision of Definitions 

Unifoim definitions of basic terms describ- 
ing tlie movement of mental hospital popula- 
tions have been in use by the members of the 
Model Reporting Area since 1952. While the 
use of these definitioirs has resulted in a greater 
degree of interstate comparability of data based 
on them, statisticians have found tirat these 
definitions lead to inconsistencies both within 
and between States. Consequently, a committee 
on definitions, appointed at the Seventh An- 
nua] Conference, recojmnended several changes, 
the most notable of which pertained to the-defi- 
nitions of first admission and transfer. 

Until now, a fii-st admission was defined as a 
patient who had nob previously been admitted 
to a public or nonpublic hospital authorized or 
recognized for the treatment of mental disor- 
ders. Public hospitals include those operated 
by a State, city, county, or Federal agency. 
Nonpublic hospitals include those authorized or 
recogirized for the treatment of mental disor- 
ders by a State mental hospital authority. The 
committee recommended that since there is con- 
siderable variation in the criteiia used by these 
authorities in determining authorized or recog- 
nized hospitals it would be more appropriate 
to classify admissions by their type of previous 
hospitalization for mental disordei-s. The fol- 
lowing classification of admissions to public 
mental hospitals was proposed by the committee 
and accepted by the conference; 



ides of the division of environmental health 
and safety mean 'we siirvey much more than 
the usual hazards. We include the following 
areas : 

F ire and accident prevention. Adequate pro- 
vision of gas masks, protective clothing, fire 
blankets, safety showers, illumination, first aid 
kits, and fire extinguishers. 

General sanitation. Availability of gating 
accommodations and building incinerators, in- 
sect and rodent control, plumbing defects, and 
refuse disposal. 

Animal care. Types of animals used, source 
of supply, isolation procedures, evidence of 
ectoparasites, cage cleaning methods, type of 
bedding, and disposal of solid wastes and dead 
animals. 

Radiation hazards. X-ray machines, sealed 
or unsealed radionuclides, and other sources of 
ionizing radiation. 

Building safety. Adequate exits, handrails, 
and stairways; guarding of machinery; 
grounding of electrical equipment ; and the han- 
dling, storage, and disposal of flammable 
solvents. 

The survey provides an unusual opportunity 
for the occupational health engineer to get ac- 
quainted with the institution and for the vari- 
ous branches of the imiversity to become 
familiar with this health service function. 

The occupational health engineer also re- 
views all plans for new buildings and major 
remodeling of older buildings at the university. 
At present, 48 such projects are in various 
stages of planning and building. These pro- 


vide him with an unusual opportunity to recom- 
mend tlie proper ventilation to protect the 
health and welfare of the occupants, to review 
the need for process or special ventilation, 
hoods, safety showei-s, and fire extinguisliets, 
and to check for adequate means of egress. The 
occupational health engineer also serves as con- 
sultant to the space allocations committee of the 
university, advising on health and safety con- 
siderations in the assignment of building space 
for vai-ious shops and research projects. 

If it is to seiwe to its fullest capacity, a uni- 
versity occupational health program must be 
concerned with problems beyond those con- 
sidered strictly health matters sucli as fire pre- 
vention and disposal of solid and liquid wastes 
which are combustible or toxic or both. The 
occupational health staff does not necessarily 
hare to operate such programs, but should have 
an intimate working relationship with the per- 
sons responsible. 

In other institutions where environmental 
health is not intei'preted as broadly as at the 
University of Minnesota, to establish close- 
working relationships between the occupational 
health personnel and those responsible for other 
environnrental problems would be highly ad- 
vantageous. I urge those of you in the occupa- 
tional health programs of government agencies 
to visit the colleges and umversities in your 
area and offer to survey their facilities for oc- 
cupational health hazards. You will find that 
you can assist them with a number of problems 
and you may find tliat they can lielp you with 
some of youi-s. 


PoLHc IUmIUi Krporia 


oi released i>atients to determine the probabil- 
ity of thoir return to the hospital within speci- 
fied periods of time following release. The 
conference members agreed that each State 
should submit a protocol of cohort studies 
which it is conducting or plans to conduct. A 
committee will then review these protocols and 
prepare a study design, conforming to the four 
criteria above, which could be carried out by*' 
as many of the States as possible. Such a pro- 
tocol would be presented for consideration at 
the nest annual conference. 

Socioeconomic Studies 

The possibility was discussed of conducting 
studies which would relate the socioeconomic 
characteristics of patients admitted to psychiat- 
ric facilities to those of the general population, 
as revealed by the 1960 population census. 
Tire primary objective would be to determine 
the extent to which various socioeconomic 
groups use the different psychiatric treatment 
facilities within a State. 

It was hoped that some States would study 
the socioeconomic characteristics of those ad- 
mitted to aU types of psychiatz'ic facilities and 
that other States might at least carry out more 
limited studies on patients admitted to only 
specific facilities, such as public mental 
hospitals. 

One important aspect of the proposed so- 
cioeconomic study is the acquisition of basic 
information about each member of the patient’s 
family. Similar data about the general popu- 
lation is obtainable from the Bureau of the 
Census. With these two sets of data, one may 
analyze family composition in relation to ad- 
missions to psychiatric facilities and determine 
rates of admission among families with speci- 
fied characteristics. 

Death Rates 

Preliminary findings of a study of deaths 
among mental hospital populations were pre- 
sented. This study was based on data sub- 
mitted by the Model Reporting Area States in 
1955. It compared age-specific and age- 
adjusted death rates from various causes 
among mental hospital populations in specific 
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diagnostic categories with corresponding rates 
for the general population. The data indicated 
that the death rates were considerably higher 
in the hospital populations than in the corre- 
sponding general populations. 

One of the major difficulties this study faced 
was the choice of a suitable denominator for 
the computation of hospital death rates. Two 
types of rates were computed: a central rate 
using the a.verage number of resident patients 
as a denominator, and a terminal rate using an 
estimate of the number of patients under treat- 
ment dewing the year as a denominator. Each 
of these rates answers a slightly different ques- 
tion. The most serious disadvantage of the 
central rate is that in certain patient groups it 
could exceed unity. The disadvantage of the 
terminal rate is that the reporting of data on 
the aimual movement of populations in mental 
hospitals is not sufficiently complete to provide 
an adequate count of the number of patients 
under treatment during the year. 

A new study of mental hospital death rates 
Avas therefore proposed which would be con- 
ducted during a period centered around the 
1960 population census. Attention would be 
focused on only certain mental diagnostic 
groups and certain causes of death, and data 
would be collected over a 3-year period to 
insure stability of the resulting rates. Repre- 
sentatives of several States expressed interest 
in this study and it was agreed that details 
Avoidd be Avorbed out during the year. 

SlatisHcs in Conada and Great Britain 

Delegates from Great Britain and Canada 
described their mental health statistics pro- 
grams and compared their problems with those 
in the Model Reporting Area. They expressed 
the desire to obtain international comparability 
of mental health statistics, but it was generally 
.Agreed that the first step Avill he to obtain 
comparability within each country. 

Olher Problems 

In view of the interest in staffing patterns of 
mental hospitals, the conference recommended 
that the forms currently used for reporting per- 
sonnel data be revised so as to include fewer 
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1. No prior admission to any inpatient psy- 
clriatric facility. 

2. Prior admission to an inpatient psyclii- 
atric facility in the State ^stem, to which the 
patient is now being admitted, in the following 
categories: (a) State and county hospitals, 
(5) institutions for the mentally defective, and 
(c) psychopathic hospitals. 

3. Prior admission to other inpatient facili- 
ties as follows: (a) State psychiatric facilit 3 >- 
in other States, (&) Veterans Administration 
hospitals, (<?) private mental hospitals, and {d) 
all other inpatient psychiatric facilities, includ- 
ing psychiatric services of general hospitals. 

Under this definition, patients who have un- 
til now been considered first admissions be- 
cause their inpatient experience occurred in 
hospitals not listed in tlie register will be 
classified as having had prior admissions to 
such hospitals. This definition will provide a 
greater amount of information than the cur- 
rent one and will permit a more meaningful 
comparison of admissions to the State mental 
hospital systems. 

The committee on definitions also proposed 
that the definition of “transfer” be revised to 
take into account the increasing interchange of 
patients between hospitals for the mentally ill 
and institutions for the mentally defective. 
Transfers would continue to be defined as move- 
ments of patients between hospitals within a 
single State system without a break in custody, 
but the State system would be redefined to in- 
clude public mental hospitals (exclusive of 
Veterans Administration hospitals) and public 
institutions for mental defectives within the 
State. This proposal was also approved by 
the conference. 


Model Reporting Area States 


Kepresentatives from the following States 
are members of the Model Eeporting Area for 
Mental Hospital Statistics. 


Arkansas 

California 

Connecticut 

Illinois 

Indiana 

Kansas 

Kentucky 


Louisiana 

illchigan 

ilinnesota 

Nebraska 

New Jersey 

New York 

Oliio 


Oklahoma 

Pennsylvania 

Texas 

Virginia 

Washington 

Wisconsin 


Cohort Studies 

Eleven of the States in the Model Reporting 
Area submitted data showing the proportion of 
patients released from, dying in, or retained 
continuously in public mental hospitals witliin 
the fii’st 12 months following admission. Based 
on these data and on. statements submitted by 
each of the 11 States concerning the laws, poli- 
cies, and other factors wMch may affect admis- 
sion or release from the public mental hos- 
pitals in their States, a draft of a monograph 
was presented at the conference for discussion. 

The monograph had four major objectives: 
first, to illustrate the mechanics and difficulties 
of conducting a study that requires careful defi- 
nitions and analysis and the cooperation of 
11 independent governmental organizations, 
widely separated geogi’aphically ; second, to 
present data on the probabilities of release, 
death in the hospital, or continuous residence 
in the hospital for specified periods of time 
following first adinission in different State men- 
tal hospital systems; third, to discuss the prob- 
lems in interpreting interstate comparisons of 
these data; and fourth, to delineate the types 
of data, methodology, and special studies 
needed to obtain more meaningful interstate 
comparisons. Thus, considerable emphasis was 
placed in the monograph on the limitations of 
the data and the problems inherent in their in- 
terpretation. 

The conference members agreed tliat tlie 
monograph would be a valuable reference for 
2 )eople working in the mental hospital field, 
that the draft be submitted for approval to the 
commissioners of mental hygiene of the 11 
States, and that it be published as soon as pos- 
sible. 

A proposal was presented to the conference 
for a more detailed cohort study in which mem- 
bers of the Model Reporting Area might par- 
ticipate. Based on the experience gained in the 
monograph study, the cohort research would 
involve: (a) a more precise definition of tlie 
starting cohort in terms of previous pq,'cluatric 
care, type of commitment, and date of admis- 
sion; (&) stratification of patients in the cohort 

by marital status, age, sex, mental diagnosis, 
and urban and rural residence; (c) develop- 
ment of specific criteria for classification of 
patients at time of release; and (d) foilowup 
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Concepts in the Prevention of Hepatitis 


The following remarks on hepatitis are 
quoted from a panel discussion in the Proceed- 
ings of the Third Conference of the Industrial 
Council for Tropical Health, April lG-17, 1957, 
published by the Harvard School of Public 
Health this year. 

Dr. Geoi'I'ret Eds-vlu; I did not get a clear 
picture with regard to our working concepts of 
the prevention of hepatitis. I Imow perfectly 
well that any working concepts, other than the 
waterborne outbreak in Delhi and a few other 
similar bits of evidence, might be Just as vulner- 
able as some of the theories and practices that 
Dr. Thomas C. Chalmers outlined. But for 
something to go away with, I would like to pro- 
pose this if only in order to see it knocked down ; 
Assuming the control of hepatitis is essentially 
identical with the control of dysentery — that is, 
putting it in the simplest possible language, if 
it were a fecal disease, transmitted by water and 
other related mechanisms — could it be prevented 
by exactly the same types of sanitary ap- 
proaches? I have stated this arbitrarily, in or- 
der to provide a target, and I would be inter- 
ested in the comments of the panel. 

Dr. John K. Paul: I wish I could dispose 
of this in a few plain words. Let us assiune 
that the same principle may be followed. There 
are, however, a number of points that might 
be ditf event. For instance, you mentioned the 
epidemic in Delhi, India, where a member of 
our department was fortunate enough to be 
present. This alert person in the water supply 
division realized that sewage was getting into 
the water supply, so he did all the things he 
knew to prevent a catastrophe; namely, he 
stepped up the chlorine to — I can't give you the 
figures — levels which normally sliould take care 
of bacterial infections. I’m not sure that it 
would take care of everythmg, but this was 
singularly effective, it would seem, in prevent- 
ing any outbreaks of dysentery and t3'phoid in 
the city. 

AnywiTj-, the water supplj’ suddenly had be- 


come 50 percent sewage. The chlorination was 
effective in that there w'cre no outbreaks of 
tj'-phoid fever, but was singularly ineffective in 
pi-eventing hepatitis. It would seem as if this 
high percentage of chlorine had killed off’ most 
pathogens, if not all of them, but had not a 
lethal effect on hepatitis virus. 

The other feature that might possiblj’' be em- 
phasized, in which this might differ from the 
control of the enteric diseases we mentioned 
before, is that this is a virus highly resistant 
to heat. When it comes to boiling water or 
w'ashing utensils or cleaning mess kits, my 
guess — although no better than anjmne else’s — 
is that it does seem that a little more vigorous 
heat treatment seems to be indicated than would 
normally take care of other agents. 

Dk. Edsall : I am glad you brought out the 
quantitative differences. I didn’t phrase mj’ 
statement right. The qualitative differences 
were the same, but as you pointed out, quantita- 
tively we are dealing with a much tougher 
agent to kill. 

Dk. Rodney A. Yoell: Some of this has 
undoubtedly arisen or originated from the 
practice of doctors who give vaccinations for 
travel agencies. They use the multiple-dose 
vaccine. In other words, they buy the 10-dose 
typhoid and 10-dose cholera in bottles. I 
checked up about 20 of them, and only 3 were 
autoclaving their needles. I am wondering if 
something couldn’t be put in the serum or vac- 
cine as a warning or a pi-eventive. Apparently 
it gets into the vaccine and stays there, because 
these people get vaccinated, then they come to 
San Francisco, and just before they get to 
Japan, they have the virus. 

Chairhan John C. Snyder: I think you 
have called attention to the importance of ade- 
quate heat sterilization, and this really de- 
serves emphasis. I am sure that there are 
numerous examples that all of us could draw 
upon, pointing up this feature. 
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and more specific categories of personnel and 
data on turnover of personnel which would 
show the number employed at the beginning of 
a year, the number added during the year, the 
number leaving employment during the year, 
and the number employed at the ejid of the 
year. It was further proposed' that State per- 
sonnel officers assist in formulating the neces- 
sary classifications and definitions. 

Statisticians find that interpreting interstate 
comparisons of expenditure data is complicated 
by differences in accounting procedures among 
States. For this reason, a committee was ap- 
pointed to work with State finairce officers and 
tim Comicil of State Governments, wliicli is 
also considerably interested in clari:fying this 
matter in order to develop more meaningful 
reportmg of expenditure data. 

In a discussion of the interpretation of trends 
in the population movement of public mental 
hospitals, it was pointed out that existing data 
on population movement do not indicate the 
specific groups of patients in which changes 
are occurring, nor do they pennit an analysis of 
changes in relation to possible causative factors. 

With this as backgroimd, a proposed form 
was examined for the annual reporting of 


population movement according to age, sex, 
length of hospital stay, and two diagnostic 
groups: schizophrenia and diseases of the 
senium. This form permits an analysis of 
changes in population movement within groups 
defined shnultaneously by the four variables. 
While some of the representatives indicated 
that these tabulations would require changes 
in their existing procedures, most of tlietn 
agreed to prepare them on a trial basis after 
certain modifications in the form had been 
made. 

Regional Meetings 

A report was given covering the proceedings 
of tlie Third Midwest Conference on Mental 
Health Statistics, held in Lansing, Mich., on 
October 2 and 3, 1957. Tlie first tlmee )neetings 
of this group were aimed primarily at develop- 
ing hiterstate comjjarability of mental liospital 
data in the midwest. At the third meeting it 
was suggested that it would be desirable to 
conduct some small-scale research projects on a 
regional basis. Accordingly, a committee was 
ai>pointed to develop suggestions for such proj- 
ects and to present these plans at the next meet- 
ing of the group in October 1958. 


CDC Courses in Environmental Health 


The following courses in environmental 
health will be offered at the Communicable 
Disease Center, Atlanta, Ga., during 1958-59: 

Epidemiology and control of miikborne 
diseases. October 20-24. Review of epi- 
demiology, emphasizing its use in the control 
of miikborne diseases. Epideraiolog)' prob- 
lems will be presented to the class for solution. 

Milk pasteurization, controls. November 
12-14. Instruction in principles and control 
of milk pasteurization and demonstration of 
testing procedures, with the class responsible 
for the testing. Fieldwork ivill be performed 
on full-scale operating equipment. 

Milk sanitation — operational. February 
9-20. Comprehensive coverage of health and 
sanitation problems in the safe handling of 
milk and milk products, designed for public 
health personnel administering such programs. 


Epidemiology and control of foodborne dis- 
eases. May 25-29. A multidiscipline course 
emphasizing epidemiological principles in the 
control of foodborne diseases. The class ^riil 
work in groups and use a team approach to 
solve an epidemiological problem. 

No tuition or fees will be charged for these 
courses. Priorities for admittance must be 
restricted to qualified personnel because the 
size of each class is limited. All applications 
must be received at least 2 weeks before tiie 
course begins. 

Application blanks and further information 
may be obtained through local and Slate 
health departments, Public Healtii Service re- 
gional offices, or by writing to Chief, Com- 
municable Disease Center, Public Healt i 
Service, 50 Seventh Street, N. E., Atlanta 23, 
Ga. 
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Concepts in the Prevention of Hepatitis 


The followmg remarks on liepatitis are 
quoted from a panel discussion in the Proceed- 
ings of the Tliird Conference of the Industrial 
Council for Tropical Health, April 16-lT, 1957, 
publislied by the Harvard School of Public 
Ilealtli tins year. 

Dr. Geoffrey Eds.vll; I did not get a clear 
picture with regard to our working concepts of 
the prevention of hepatitis. I know perfectly 
well that any woi'ldng concepts, other than the 
waterborne outbreak in Delhi and a few other 
similar bits of evidence, might be just as vulner- 
able as some of the theoi’ies and practices that 
Dr. Thomas C. Chalmers outlined. But for 
something to go away with, I would like to pro- 
pose this if only in order to see it knocked down : 
Assuming the control of hepatitis is essentially 
identical with the control of dysentery — that is, 
putting it in the simplest possible language, if 
it were a fecal disease, transmitted by water and 
other related mechanisms — could it be pi'evented 
by exactly the same types of sanitary ap- 
proaches? I have stated this arbitrarily, in or- 
der to provide a target, and I would be intei'- 
ested in the comments of the panel. 

Dr, John K. Paul: I wish I could dispose 
of this in a few plain words. Let us assume 
that the same principle may be followed. There 
are, however, a number of points that might 
be different. For instance, you mentioned the 
epidemic in Delhi, India, where a member of 
our department Avas fortunate enough to be 
present. This alert person in the Avater supply 
dmsion realized that seAvage was getting into 
the AA’ater supply, so he did all the things he 
kucAv to prevent a catastrophe; namely, he 
stepped up the chlorine to — I can't gi\m you the 
hgures — levels which normally should take care 
of bacterial infections. I’m not sure that it 
would take care of everything, but tliis Avas 
singularly elYective, it would seem, in prevent- 
ing any outbi'eaks of dysentery and typhoid in 
the city, 

AuyAvay, the Avater supply suddenly had be- 


come 50 percent soAvage, The chlorniation Avas 
elfectivo in that there Avere no outbreaks of 
typhoid fever, but Avas singularly ineffective in 
preventing hepatitis. It would seem as if this 
high percentage of chlorine had killed off most 
pathogens, if not all of them, but had not a 
lethal effect on hepatitis virus. 

The other feature that might possibly be em- 
phasized, in AAdxich this might differ from the 
control of the enteric diseases we mentioned 
before, is that this is a virus highly resistant 
to heat. When it comes to boiling A\’ater or 
Avashing utensils or cleaning mess kits, my 
guess — althongh no better tbaix aixyone else’s — 
is that it does seem that a little more vigorous 
heat treatment seems to be indicated than would 
normally take care of other agents. 

Dr. Eds.vll; I am glad you brought out the 
quantitative differences. I didn’t phrase ray 
statement right. The qualitatiA'e differences 
were the same, but as you pointed out, quantita- 
tively we are dealing Avith a much tougher 
agent to kill. 

Dr. Rodney A. Yoell: Some of this has 
undoubtedly arisen or originated from the 
practice of doctors Avho give vaccinations for 
travel agencies. They use the multiple-dose 
A'accine. In other Avords, they buy the 10-dose 
typhoid and 10-dose cholei'a in bottles. I 
checked up about 20 of them, and only 3 Avere 
autoclaving their needles. I am Avondering if 
sometliing couldn’t be put in the serum or vac- 
cine as a Avarning or a preA^entive. Apparently 
it gets into the vaccine and stays there, because 
these people get A^accinated, then they come to 
San Francisco, and just before they get to 
Japan, tliey have the virus. 

CixAiRaLVN John C. Snyder: I think you 
haA^e called attention to the importance of ade- 
quate heat sterilization, and tliis really de- 
serves emphasis. I am sure that tiiere are 
numerous e-xamples that all of us could draw 
upon, pointing up this feature. 



Reflecting the profound changes in therapy of the past decade, treat- 
ment of tuberculosis patients is shifting from the specialized to the 
general hospital. According to a VA physician, the trend is to be 
encouraged, for general hospital treatment not only is feasible but 
may be conducive to improved care. 


Treatment of Tuberculosis 
in a General Hospital 

WILLIAM B. TUCKER, M.D. 


F or about 75 years tuberculosis patients 
requiring hospital treatment have received 
care primarily in hospitals specializing in the 
treatment of this disease, usually designated as 
sanatoriums. As the result of the impetus given 
the sanatorium movement in the Adirondacks, 
by Dr. Edward Livingston Trudeau, the public 
came to associate treatment of tuberculosis 
witli presumed benefits of the geographic loca- 
tion of sanatoriums. Ironically, it has now 
been established that it is not the geography or 
climate of such institutions that is beneficial, 
but other aspects of their treatment progi'ams, 
principally close supervision by those familiar 
with the disease and a certain degree of rest and 
regularity of routine. It is now apparent that 
the results obtained in sanatoriums could have 
been achieved quite as well in general hospitals 
or in specialized tuberculosis hospitals located 
in cities and associated with general hospitals. 

Recently, following profound changes in the 
treatment of tuberculosis, there has begun a 
trend toward care of tuberculosis patients in 

Dr. Tucker is director of the Tuberculosis Service, 
Veterans Administration. He presented this paper, 
with minor modifications, at the 9th Annual Con- 
ference of the Tuberculosis Institute of Chicago and 
Cook County, in Chicago, on March 20th, 1958. 


general hospitals.' The majority of sanato- 
riums, built during the great wave of providing 
tuberculosis beds in the early decades of this 
centui'y, remain geographically isolated to a 
considerable extent. Modern communications 
have narrowed the gap in distance and time be- 
tween sanatoriums and medical centers, but rela- 
tively few tuberculosis hospitals are integrated 
parts of centers providmg complete medical 
care. 

It is difficult to estimate how many patients 
now are receiving care for tuberculosis in ge 2 i- 
eral hospitals. The directory of tuberculosis 
hospitals and sanatoriums former’!}' published 
by the Rational Tuberculosis Association every 
3 or 4 years, which could be a source for such 
information, has not appeared with figures 
later than those for 1953. There are no plans 
for publishing another directory in the im- 
mediate future because the picture is changing 
so rapidly that any tabulation would be out of 
date before it came from tlie presses. 

Nevertheless, let us consider such figures as 
are available for the United States. By 
or 1954, the period of peak demand for tubei - 
culosis hospitalization, there -ivero 108,000 tu- 
berculosis beds in the United States. (In all 
these figures I am excluding beds for tubei cu- 
losis in mental hospitals or penal instifutiou-. 
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for in these the individuals would remain as 
charges regardless of tlioir tuberculosis.) At 
the turn of the century, when there were 200 
deaths per 100,000 population, there were less 
than 10,000 tuberculosis beds, or 1 bed for each 
18 aimual deatlis. By World War I the num- 
ber of beds had reached 50,000, a ratio of 1 bed 
for each 3 amnml deaths. Many of ns remem- 
ber the drive of the 1930’s and 1940‘s to have 
enough beds. for a ratio first of 2 beds per 
annual death, then 2.5, and finally 3, in all 
States. iVs progress was made in avoiding tu- 
berculosis deaths, the number of deaths declined 
from 165,000 early in the century to 100,000 in 
file middle 1920’s, to 50,000 in the middle 1940’s, 
and to 20,000 in the middle 1950’s (in spite of 
great population groAvth), and the ratio of beds 
to deaths finally reached 5 : 1 for the Nation and 
more than 10 : 1 in many States. 

During all of this period the majority of 
beds for tuberculosis wei’e in sanatoriums. In 
1953, 92 percent of the 108,000 beds were so 
located. 

Furtherraoi’e, the majority of the 9,000 tu- 
berculosis beds in general hospitals were there 
for certain specific limited purposes, not for 
routine long-term care. The Index of Hospi- 
tals and Sanatoria With Tuberculosis Beds, 
published by the Public Health Service an- 
nually in recent years, is sprinkled liberally 
with the following kind of footnotes for gen- 
eral hospitals listed as providing care of tuber- 
culous patients: diagnosis only, surgery only, 
diagnosis or short-term care only, temporary 
hospitalization only pending transfer, less than 
5 tuberculosis beds, all patients are ti’ansfers 
in for rehabilitation, takes only ambulatory pa- 
tients, and no specific number of beds set aside 
for tuberculosis. 

Because data for the United States as a 
whole are difficult to obtain in recent years, I 
shall turn to the experience of the Veterans Ad- 
ministration. Since World War II the VA has 
cared for approximately one-tenth to one- 
eighth of all the tubei'culosis patients of the 
country, roughly the same proportion as the 
, ratio of veterans to total population. In 1954, 
the year of peak demand, tliere were 14,200 
beds for treatment of tuberculosis in hospitals, 
excluding 2,300 for the care of the psj’chiatric 
tuberculous. Of these 14,200 beds. 8,200, or 


58 percent, were in tuberculosis hospitals, the 
remainder being in general medical and surgi- 
ciil hospitals. 

Prior to World War II a far liigher percent- 
age were in tuberculosis hospitals. The fortui- 
tous coincidence of the opening of a' number 
of new VA general hospitals with a greatly in- 
creased demand for tuberculosis care among 
veterans immediately after the ivar permitted 
the establishment of many units or sections 
for tuberculosis patients in general hospitals. 
Furthermore, the lessening of the demand for 
beds since 1954 has made it possible to effect 
adjustments generally favoring locations where 
more complete medical care is available. By 
1957, the VA had approximately 11,600 beds 
for tuberculosis patients (other than in mental 
hospitals) . Of these, 5,200, or 45 percent, were 
in general hospitals. The trend is continuing- 
in the VA, and it probably will not be manj- 
yeai-s before more than half of the veterans re- 
quiring treatment for tuberculosis in VA hos- 
pitals -udll receive it in general hospitals. 

These gi’oss figures, moreover, do not tell the 
whole story. Just as an increasing proportion 
of the care of the tuberculous is being provided 
in what are officially designated as general hos- 
pitals, so have officially designated tuberculosis 
hospitals in the VA increasingly become in fact 
general hospitals. TJiere is an almost contin- 
uous spectrum among the 173 VA hospitals, 
with respect to beds for tuberculosis, from 100 
percent for nontuberculous conditions to 100 
percent for tuberculosis. In fact, if the 4 VA 
“tuberculosis hospitals” in which more than 50 
percent of the patients have nontuberculous 
diseases are added to the VA’s general hospi- 
tals, these hospitals in 1957 cared for more than 
half the VA’s total tuberculosis patients (6,000 
out of 11,600 beds) . 

Reflection of Treatment Changes 

What does this changing picture with regard 
to where patients with tuberculosis are cared 
for reflect? 

It reflects the most rapid changes in the 
treatment of tuberculosis since it was estab- 
lished 75 years ago that tuberculosis is gener- 
ally a curable disease. Treatment methods 
haA'e changed drastically since the discovery of 
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specific drugs. Streptomycin iias been gen- 
erally available for 11 years ; isoniazid for less 
than 6. Yet it was not until about 4 j^eai’s ago 
that the clear superiority of prolonged drug 
treatment, replacing many other foons of ther- 
apy, was'established. 

Yearly eveiyone is aware of the declining 
demand for tuberculosis beds in the United 
States and of the closing of many sanatoriums, 
including Trudeau Sanatorium, tlie bellwether 
of them all, a few years ago. What is not so 
generally realized is that the number of indi- 
viduals requiring treatment has diminislied 
very little, or not at all, in recent years. In 
the Veterans Administration, for example, there 
was no deci'ease in the last 3 years in the nmnber 
of veterans admitted to VA hospitals for treat- 
ment of active tuberculosis : there was in fact a 
2 percent increase. During the same period 
there was a 16 percent decrease in the average 
number of patients hospitalized for tuberculosis. 
These apparently conflicting figures can be ex- 
plained only in one way : the same number of 
patients are being treated for a shorter period 
of time in the hospital on the average. In the 
VA the average has decreased from slightly less 
than a year to a little more than 8 montlis. At 
the same time, as has been true generally 
throughout the country, the percentage of 
deaths has decreased drastically, and the per- 
centage reaching “inactive” stage has increased, 
so it is clear that the shortening of hospitaliza- 
tion has not resulted in less effective control of 
the disease. 

I shall try briefly to characterize the clianges 
that have occurred in less than a decade. 

Bed rest used to be the sine qua non, the es- 
sential; today complete bed rest is employed 
only for the seriously ill patient, and much 
more freedom of physical activity within the 
hospital is permitted, and even regarded as 
beneficial. 

Collapse therapy, such as pneumothorax, 
thoracoplasty, and pneumoperitoneum, was 
once widely enrployed; today these procedures 
are relied upon less and less, with resectional 
surgery playing a more prominent role. 

Formerly the return from a period of se- 
verely restricted activity to a more or less nor- 
mal life was prolonged and gradual, usually 
extending, in the hospital and out, over a period 
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of several j’ears; furthermore, many individ- 
uals were advised permanently to change their 
occupation. In contrast, today the transition 
from liospital to full-time activity can be much 
moie rapid, and it is seldom that a change in 
occupation, even for manual laborei's, is 
indicated. 

The principal element permitting these 
changes has been the effective use of drugs. 
(TJie preceding applies' primarily to the care of 
patients with pulmonary tuberculosis. Pa- 
tients with certain other forms of tuberculosis, 
as of tlie kidneys or the bones, also fit this pat- 
tern, but need supporting consultant services to 
a greater extent.) 

IVlien we speak of general hospitals, we 
usually think of private hos23itals where the 
majority of care is for relatively acute medical 
or surgical conditions, requiring relativeh' 
brief j^eriods of hospital care. IVliat may not 
be generally realized is that in such ]ios 2 iitals 
ratlier drastic changes are occurring also. As 
our population gradually grows older, on tlie 
average, it is more susceptible to tlie diseases 
described as chronic, which require longer 
periods of medical care. The need for long- 
tei’m care has become so acute in many com- 
mimities that an entirely new movement, the 
home medical care plan, has arisen to mlievo 
tlie increased hospitalization demands, princi- 
pally for the more chronic medical conditions. 

Thus it is, in recent years, as a broad gen- 
eralization, that “acute” hos25itals have come 
to be more “chronic” in the care they 2 )rovicIe, 
while such a “chronic” disease as tuberculosis 
has come to be more “acute” in its hospitaliza- 
tion requirements. It is 2 Jrincipally because of 
this gradual merging in the function of these 
two tjqies of liospitals, formerly so divergent, 
that it is possible for general hos 2 iitals to con- 
sider caring for tuberculosis patients. 

Two other major trends in tlie field of tuber- 
culosis need to be mentioned. One is the in- 
creasing complexity of the medical care of tu- 
berculosis. More tuberculosis patients are in 
older age groups, susceptible to other diseases 
of the elderly, so that more access to siieciahzed , 
consultation services is required than forinerly. 
There is much more need for e.xten.-^ive laboni- 
tory work, not only that of tubercniosib bacte- 
riologj'; but also that associated with drug treat- 
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ment aiul with tho maiiugemout of relutecl 
noiitubcrculous conditions. And, as has been 
mentioned, there is need for access to tho now 
highly specitilized branch of surgery, thoracic 
surgeiy, cliiefly of the resective, or c.xcisional, 
type. In brief, the best cai’e of tho tuberculosis 
patient today can be given only where many 
diverse supporting medical and allied disci- 
plines can be brought to bear. These usually 
are available in general hospitals. They also 
have been brought successfully to many tuber- 
culosis sauatoriums through the extensive use 
of consultants. But clearly the gveater the geo- 
graphic separation the more difficult tliis 
integi-ation. 

- The other trend has to do with the number 
of physicians interested in the tuberculosis 
field. It is sad and ironic but true that for 
many decades a majority of the physicians 
caring for tuberculosis patients were those who 
themselves acquired the disease, recovered from 
it, and were advised to practice the more shel- 
tered brand of medicine to be found within a 
sanatorium. The control of the spread of tu- 
berculosis has been so great, fortunatel}^ that 
now far fewer physicians are placed in this 
position. IVliile accurate figures are not avail- 
able, it is my impression that the supply of 
physicians to care for tuberculosis has de- 
creased in recent years at a greater I’ate than 
the decrease in the number of patients 
hospitalized. 

The training of physicians has much to do 
with this decrease. Today it is rare that the 
internist completing his residency training 
elects to enter the field of tuberculosis per se. 
He often is interested in the field of pulmonary 
diseases, which includes tuberculosis, but he is 
usually unwilling to limit his practice exclu- 
sively, or even to devote a really large part of 
il, to the cave of tuberculosis. 

The.se and other facets of the changing pic- 
ture of tuberculosis make it almost inevitable 
that in the future an increasing proportion of 
tho care of tuberculosis patients will be in “gen- 
eral” hospital settings. 

Answers to ObiecHons 

It has been my experience, in discussing tho 
feasibility of caring for tuberculosis patients 
in general hospitals, for many individtials to 


think at first of tlic difficulties to be overcome. 
It lia.s also been my experience, in three sepa- . 
rate general hospitals, tliafc it can be satisfac- 
torily demonstrated, to hospital administrators, 
to boards, and to others, that tlie advantages 
are real and that potential disadvantages are 
not in fact as great as they may seem. 

One of the first problems to be mentioned, 
and perhaps the principal one, is contagion. 
Certainly tuberculosis continues to be a com-: 
mimicable disease. However, of a group of 
100 tuberculosis patients, today, with effective 
drug treatment, only 25 to 40 (depending on 
how serious is the disease among the patients 
admitted) are infectious at any time, instead 
of the vast majority, as formerly. Today the 
average tuberculosis patients become “negative” 
in 4 or 5 months or less after the start of treat- 
ment. Thus “isolation precautions” are not 
necessary for the majority of tuberculosis 
patients. Patients may be separated into “posi- 
tive” and “negative” groups by rooms or by 
wards, witli isolation precautions restricted to 
tlie former and }nuch more freedom permitted 
tlie latter. 

There is also the associated risk of hospital 
employees’ acquii’ing active tuberculosis. In 
tlie Veterans Administration, some 100,000 hos- 
pital employees receive regular X-ray examina- 
tions each year. Tlie new tuberculosis case 
rate among them has been declining progres- 
sively in all VA hospitals, but the important 
thing to report is that the risk is not greater, 
in the VA, in tubei'culosis hospitals than in 
general hos 2 ritaIs. Furthermore, among about 
60 general hospitals in the VA caring for tuber- 
culosis patients, in which the percentage of 
patients liospitalized for tuberculosis ranges 
from less than 5 percent to more than 40 per- 
cent, there is no statistically significant re- 
lationship between percentage of tuberculosis 
patients and rate of development of active 
tubei'culosis. There is some risk in working in 
any hospital, although tlie risk is declining, 
especially as the practice of X-raying hospital 
patients on admission, to detect the unknown 
infectious ca.se, spreads. Tlie essential points 
ai'c that the risk of hospital emirloyees’ acquir- 
iug tuberculosis is not gi'eater in general hos- 
Ijitals earing for tuberculosis f)atients tlian in 
general hospitals not caring for them and that 
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ifc is not less in general hospitals than in tuber- 
culosis hospitals. 

A separate study made in the Veterans Ad- 
ministration reveals that volunteers working 
in YA hospitals, whether with or without 
tuberculosis patients, run essentially no risk of 
getting active tuberculosis. Among 20,000 ex- 
amined last year, nob a single new case was 
found. 

A number of other problems in hospital 
management associated with the contagiousness 
of the disease deserve brief mention. It was 
once thought that many hospital facilities could 
not be used in common by tuberculous and non- 
tuberculous patients. It is now known that 
much less duplication is necessary tlian was 
formerly thought. Studies of libraiy books 
used by infectious tuberculosis patients have 
not shown that they are carriei-s of tuberculosis 
germs. Separate dishwashing facilities are not 
necessaiy if proper precautions are taken in 
preparing dishes for washing and the washers 
are properly operated. Separate dental and 
ear’, nose, and throat units do not need to be 
established if tuberculous and nontuberculous 
patients are treated at separate times and if 
instruments are carefully disinfected. Patients 
with infectious tuberculosis may safely be 
transported to the hospital laboratory facili- 
ties or to the X-ray department by cai-rying 
out simple and etfective isolation precautions. 
Letters written by tuberculous patients may 
safely be dispatched. With moderate safe- 
guards infectious tuberculosis patients may en- 
joy the privileges of hospital stores or canteen 
services. 

Tliese statements do not, of course, suggest 
that all isolation precautions may be aban- 
doned. Quite the contrary; they are made on 
the assumption that such precautions are car- 
ried out meticulously when indicated, for the 
“positive” patient. Wearing of gowns and 
masks, handwasliing, restriction of infectious 
patients to certain geographic areas, special 
techniques for disposal of infectious waste ma- 
terials, special handling of contaminated laun- 
drj^, and other special techniques continue to 
be needed. But it has been established that 
these measures do not introduce insuperable 
obstacles. And when these relatively minor 
inconveniences are balanced against the greater 


advantage to the tuberculosis patient of hav- 
mg direct and immediate access to all tlie facil- 
ities of the general hospital, inci'easingly there 
is recognition that the genez’al hospital can, and 
probably should, shave in the care of tuberculo- 
sis patients. 

One more aspect of hospital care for the tu- 
berculosis patient should be considered, that is, 
rehabilitation. First, as has already been im- 
plied, extensive rehabilitation is required not 
nearly to as great an extent as fonnerly; sec- 
ond, retraining of tuberculosis patients for 
new professions or occupations is now seldom 
indicated; and, third, “on-the-job” training, if 
indicated, can now occur after a relatively 
short period in the hospital, while the patient 
is still under close medical supervision on an 
outpatient basis and while he is continuing to 
take drugs. 

However, certain elements of what is com- 
monly called rehabilitation are still desirable 
for tuberculous patients. IVIiile necessarily 
hospitalized, they need (a) diversion, (5) an 
opportunity to study if they so desire, and (c) 
entertainment. Fortunately most of these 
needs can be supplied through the vohmtary 
services available to most general hospitals, and 
rehabilitation counselors in many States are 
glad to work with the staffs of local liospitals. 
In brief, the so-called rehabilitation needs of 
tuberculosis patients have now become less ex- 
acting and generally can be encompassed within 
the framework of tlie general hospital. 

Conclusion 

I have tried to describe broadly the changing 
pattern of hospital treatment for tuberculosis 
in the past decade; to indicate some of the 
i-easons why general hospital treatment for tu- 
berculosis is not only feasible but may be com 
ducive to improved medical care; and to indi- 
cate some of the problems. Nothing I have said 
is to be construed as indicating that e.xcellent 
care cannot be giveiz in a tuberculosis hospital 
or sanatorium specializing exclusively in tijo 
care of the tuberculous. It can be, but it is 
more difficult. What I have tried to, outline 
is the fe.asibility of the general hospitaPs par- 
ticipating in the treatment of tuberculosis 

patients. 
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I shall close by gaising a little into the I’uture. 
The time will come, I feel sure, when the aver- 
age, well-trained physician is as well trained in 
tuberculosis as he now is in cardiac or digestive 
disorders. The time will come, I am confident, 
when individuals with active tuberculosis— con- 
stantly diminishing in niunber— -can be cared 
for by such a well-trained physician in a gen- 
eral hospital, small or large, in their home 
communities. 

The time of course may come when we shall 


not have to worry about treating tuberculosis 
at all ! But I cannot envision that event in the 
predictable future. Tuberculosis remains tlie 
ISfp. 1 infectious disease in this country. I do 
believe that the general hospital will play an 
increasingly prominent role in its control, but 
only if the current sound medical and public 
health principles continue in foi'ce. Care in the 
general hospital will, for a time, supplement 
other tuberculosis control measures ; ultimately 
it may become the mainstay of our efforts. 


Seminars in Dental Public Health 


Seminar courses in public health dentistry 
for dentists employed full or part time in local 
public programs have been the major activity 
of the dental public health unit established at 
Harvard University in December 1956. An 
initial course, lasting from January through 
May 1957, consisted of 10 two-hour sessions. 
For the 1957-58 academic year, the course 
was expanded to 18 two-hour sessions over a 
9-month period. 

The Harvard dental public health unit is 
an outgrowth of efforts by the division of 
dental health of the Massachusetts Depart- 
ment of Public Health to provide assistance in 
public health dentistry for the more than 200 
independent local dental health programs in 
the State. Located at the Harvard School of 
Dental Medicine, the unit is directed and 
staffed by Harvard faculty members. It re- 
ceives financial support and consultative serv- 
ice from the State health department. 

Following an introductory session on pub- 
lic health, the course covers such subjects as 
biostatistics, epidemiology, fluoridation, nutri- 
tion, health programs in relation to cultural 
patterns, health education, organization of 
medical and dental care, and dental program 
planning. All sessions are held in the evening 
from 7 to 9 o’clock. In addition to the speci- 
fied number of lecture-discussion sessions, 
each course has included a visit to a water 
filtration plant. 

Trainees in the first course numbered 11. 


Nine were selected from among a group of 
local public health dentists and dental health 
directors, and 2 came from the Council on 
Dental Health of the Massachusetts Dental 
Society. All the participants were awarded 
certificates of satisfactory completion. 

Besides conducting seminars, the Harvard 
unit offers consultation on technical subjects 
related to dentistry for public health dentists 
in local programs and serves as a diagnostic 
and treatment resource for referred cases pre- 
senting medico-dental problems beyond the 
scope of local resources. 

The unit is directed by Dr. James M. Dun- 
ning, lecturer on public health dentistry at the 
Harvard School of Dental Medicine. Faculty 
members of both the University’s School of 
Dental Medicine and its School of Public 
Health have taken part in the seminars. 

Following this lead set by Massachusetts, 
the Hartford (Conn.) Health Department is 
currently planning, under the direction of Dr. 
Leonard F. Menezer, a similar seminar pro- 
gram to begin in January 1959. Letters have 
been written to the directors of each of the 
schools, hospitals, and clinics where dentists 
are employed to apprise them of the proposed 
undertaking and to enlist their cooperation. 
The Greater Hartford Area has some 11 agen- 
cies using the services of dentists, and the num- 
ber of dentists in these agencies may be as high 
as 50, 
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Housing Codes — The Key^lo Hous- 
ing Conservation. Volume 1. Code 
enforcement problems and recoin- 
lueridations. Volume 2. Minimum 
housing standards ordinance. Vol- 
ume 3. Administrative guide for 
local programs. 12, 70, and 5-J 
IHigex, rcspectivcli/. 

A study of housing codes and their 
administration in a reiiresentative 
sample of communities in Xew Vork 
State and elsewhere, sponsored and 
financed jointly by the New Vork 
State Division of Housing and the 
Urban Kenewal Administration of 
the Housing and Home Finance 
-A-geney, has resulted in this three- 
volume report. 

Following a summary of the study 
flnding.s in volume 1, volume 2 sets 
fortli a recommended ordinance 
establishing minimum requirements 
for e.visting housing. The ordinance 
1.S intended for enactment by the lo- 
cal legislative body. In. volume 3 
are recommendatious concerning 
methods of adoption, enforcement, 
and Inspection, 

A limited number of copies are 
available from the Bureau of Com- 
munity Development, State Division 
of Housing, 2T0 Broadway, Kew 
Vork 7, N. y. 

Primer for Paraplegics and Quadri- 
plegics. Patient Putilication Xo. 1; 
1931; 3S pages; 30 cents. 

The nature of paraplegia and the 
consequent adaptations of normal 
living that become necessary are de- 
scribed in simple terms. Clothing, 
diet, and excretory functions of the 
paraplegic are fully discussed. 

A eliapter prepared by the Office 
of Vocational Rehabilitation, De- 
partment of Health, Education, and 
Welfare, describes services offered 
paraplegics through State rehabili- 
tation agencies, giving the broad 
conditions of eligibility, a general 
outline of methods, and a discussion 
of employment prospects. 

This manual, the first of a series 
regarding specific disabilities, is di- 
rected to all persons di-tilJlcd bi- 


damage to the spinal cord and to 
their families. Copies may he ob- 
ttiined from the Institute of Physi- 
cal Medicine and Rehabilitation, 
New Vork Uuiversity-Believue Jled- 
iciil Center, 400 E. 34tU Street, New 
Vork 10, N. V. 

V^inial Disease and Human Health. 
Annals of the New York Acadoni; 
of Science.?; voj. 10, art. 3; June 3, 
lO.iS; pages 211-101; $3.00. 

A publication on comparative 
medicine that should prove useful 
to tile professions of the medical 
sciences, this series of 40 papers 
discusses diagnosis, control, and 
treatment of diseases which can be 
transmitted from lower animals to 
man. 

The monograph is the result of a 
conference held by tlie New York 
Academy of Sciences in collabora- 
tion with the Communicable Disease 
Center, Public Health Service, -At- 
lanta, Ga., September 11-13, 1057. 
AU papers were prepared by per- 
sons well versed in their respective 
specialties, and the publication was 
edited by James Lieberman, confer- 
ence ciiairman. 

Copies may be purchased through 
the Executive Director, New York 
Academy of Sciences, 2' East Sixty- 
third Street, New York 21, N. Y. 

Heal ill Stalislics From llie U. S. Na- 
tional Health Survey — The statisti- 
cal design of the health household- 
interview survey. PUS Publication 
No. 58'rA2; lOoS; 41 pages; 33 cents. 

The initial statistical design of 
the continuing healtli household- 
interview survey, which is a major 
phase of tlie program of the U- S. 
National Health Survey, is de- 
.scribed. Tlie book contains chapters 
on background and objectives;, sum- 
mary of structure of the household- 
iuterview survey, survey procedures, 
and sample design. 

There arc eight appendixes: il- 
lustration of content of initial basic 
liouseliold questionnaire, estimating 
equations, sampling ami mea.sure- 


ineut errors, stratification of pri- 
mary sampling units, the bamplliig 
allocation problem, illnstratiQn. of 
drawing PSU’s and houselmlds into 
the sample, randomizing assign- 
ments, areas, and weeks, and se- 
lected statistics about the surve.v. 

Nursing Resources — ^.4 progress re- 
port of the program of tlie Division 
of Nursing Resources. PITS Piibli- 
cution No. 551; 1053; 43 pages; 30 
cents. 

A eliart book with text, this 
brochure describes the changes that 
have occurred in the practice of 
nursing during the last few decades 
and how tlie Division of Nursing Re- 
sources is helping to solve some of 
tile problems created by tliese 
changes. 

The 20 charts illustrate various 
aspects of nursing, including the Na- 
tion’s supply of professional and 
iioiiprofe.ssional nursing iicr.soniie!, 
their distribution in the population, 
and their training and utilization. 

'School Health Ser\ices — A sclcclhe 
review of evaluative studies. C/iil- 
Jyen’s Bureau Pu&iicofion Yo. 3G2; 
1051; bg Bronson Price; liO pages; 
45 cents. 

Significant studies of school 
health services made during tlie last 
30 years are reviewed in tliis book. 
The purpose is to help research 
workers and professional workers in 
school health services evaluate cur- 
rent programs and determine fu- 
ture needs. 

The studies fail into five major 
groups, according to tlie methods 
employed: use of statistical rates 
as study criteria, health survey 
findings, use of expert judgment, de- 
veloping study samples and reex- 
arntiiing the children, and cvperl- 
iiieiita! research approaelie.s. Prac- 
tically ail tiie studies relate to 
liealtli services in the elei«eut.ir.v 
schools, where by far the greatest 
effort in scliool lieaith services is 
concentrated. 

Reljabiiitalion of Dcaf-BImJ Per- 
sons — A manual for professional 
workers. Tol. 1; J03S; 2iG pages; 
.$3.30 

Technical aspects of rehaliiiitali''n 
of tile deaf-blind are covered In tliis 
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berk'S of piipcra doaliug with.iivob- 
kiiis of couuiutnicatioii, social serv- 
ices, general healtk ami sigkt-kear- 
iiig, voeatioual adiustment, and rec- 
reation services for tke deaf-blind. 
Tim principal wetboils of coiiunu- 
nic.uiou with the deiif-bliud, incind- 
ing the recently developed iTiterna- 
tional Standard Manual Alphabet 
recommended for worldwide adop- 
tion, are described and evaluated. 

Prep.ared as an outcome of a 2- 
year study by the Industrial Home 
for tlie Blind and tbe Oflice of Voca- 
tional RebabiUtatiou, tbe manual 
will be followed by more detailed 
.and technical papers on tbe same 
general subjects. 

Copies may be obtained from tbe 
Industrial Home for the Blind, 67 
^Yillougbby Street, Brooklyn, N. Y. 

Bibliography o£ Medical Reviews. 
Xatioiiai Library of Medicine; Vol. 
3; lOSS; 205 pages; SJ.OO. 

References to approximately 2,8S5 
review articles, 585 of which are not 
duplicated in the Current List of 
Medical Literature, are contained in 
this third volume of the bibliog- 
raphy. 

The subject section follows the 
general pattern of the previous vol- 
umes, and the number of references 
cited in the review article is given in 
parentheses at the end of the refer- 
ence. In addition a detailed cross- 
reference structure and a complete 
aiiftor index are provided. 


eallh Statistics From the U. S. 
National Health Survey — -PrelinM- 
iiarj- report on disability, United 
Slates, July-September 1957, PH8 
Pullication 2fo. SS-’r^i; 1958; SO 
pages; SO cents. 

Estimates of person-days of re- 
stricted activity, including days peo- 
ple were confined to bed, stayed 
home from work, or only cut down 
on their usual dally activities, are 
presented in 7 general tables sup- 
ported by 3 gr.apbs and IS detailed 
tables. Explanatory text includes 
appendixes containing technical 
notes on metliods and definitions of 
terms. 

Tile number of persons with 
clirouic limitations of activity or 
mobility Is estimated by the degree 


of limitation. The data arc derived 
from continuing household inter- 
viewing c.arried on for the Public 
Healtlt Service by the Bureau of 
t^ Census. 

Research Puhlieulions t>f the Na- 
lioiuil Heart Inslitnlc — January 
1<)53-June 1958. PHS Publication 
I unnumbered) ; 1958; 110 pages; .)0 
cents. 

A listing of scientlllc papers and 
abstracts by staff members of the 
National Heart Institute, tiiis bibli- 
ography documents the more recent 
work in the conduct of their in- 
tramural research. 

The publications are listed chron- 
ologically by year, and alpbabeti- 
caily by senior autlior, under the 
name of the research unit in which 
the studies were performed. The 
listing thus provides, for scientists 
and others interested, a record of 
progress made through investiga- 
^t^s carried on at the institute. 

Slate Occupational Health Pro- 
grams. PlJ8 Publication No. 605; 
1958; U pages; SO cents. 

Abstracts of State program plans 
for occupational health are grouped 
by States and regions. This book- 
let also summarizes major health 
needs and administrative problems 
pertinent to occupational health, as 
expressed by State program direc- 
tors. Selected administrative in- 
formation for each State, including 
placement of responsibility for oc- 
cupational health in the health de- 
partment and staff assigned to the 
program, is shown in tabular form. 

Plans prepared by the majority of 
the States cover a 2-year period be- 
ginning with fiscal year 1957. In 
some States air pollution control ac- 
tivities were included, but these are 
described in tlie abstracts. 

The Training Program of the Na- 
tional Institute of Menial Health, 
1947-1957. PUS Publication No. 
003; 1958; 65 pages. 

A comprehensive review of tl>e 
training program at the National 
Institute of Mental Health during 
the first decade of operation, this 
report covers its basic philosophy, 
a survey of accomplishments during 


tile iiast 10 year.s, a detailed descrip- 
tion of the training program in 1957 
and 195S, and an appraisal of men- 
tal health training needs during the 
ne.xt 6 years. 

Tlie report also contains a histori- 
cal account of the development of 
the program and an analysis of the 
rcheardt feliow.sliip and career iti- 
vestigator programs. In addition, 
11 appendixes provide comprehensive 
analyses of the expenditures for the 
various training programs with com- 
plete information about the relative 
proportion.^ expended for teaching 
^^grsonnel, trainees, and other items. 

Indians on Federal Reservations in 
the United States — A digest, Port- 
land Area, PHS Publication No. 
615, parti; 1058; 50 pages. 

Brief summaries of selected in- 
formation about each Federal Indian 
Reservation in three States of the 
Portland Indian Health Area — 
Idaho, Oregon, and \S''ashington — 
comprise this digest. 

Tbe population groups, their social 
characteristics, including homes, 
education, and income sources, and 
their health status and services are 
discussed. Included also is a de- 
scription of the location, ownership, 
and topography of the reservation 
land. 

Successive parts of this digest will 
be published, each pertaining to a 
jurisdictional area of the Division of 
Indian Health, Public Health Serv- 
ice.- 

^ . 

Public Health Nursing Service to 
Families — coUection of case 
studies. PHS Publicatmi (unnum- 
bered) ; 1958; 1 pages. 

Case studies from official health 
agencies have been compUed, to illus- 
trate the variety of cultural, racial, 
and economic groups served by pub- 
lic health nurses and the diversity 
of services provided. Each of the 
19 presentations includes a brief de- 
scription of the family unit, a sum- 
mary of its medical problems, and a 
transcript of the nursing notations. 

Although this monograph was pre- 
pared primarily as an aid for teach- 
ing public health nursing concepts 
and practices to student and gradu- 
ate nurses, it should be useful also to 
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public health nursing supervisors 
and administrators in evaluating the 
comprehensiveness of nursing eare, 
analyalng the usefulness of the nurs- 
ing record, and demonstrating pro- 
gram aceoniplishments. 
f' 
k 

Gxxide lo Russian Medical Literature. 

PuWcatiQii Ho. BOZ; 1B5S; 
edited by Scott Adafus and Frank 
B. Rogers; 89 pages; Ifi cents. 

Prepared to assist investigators 
unfamiliar with the indexing, ab- 
stracting, and bibliographic services, 
this book contains chapters on 
western sources of inforioatioa 
about Russian medical literature, 
on the Russian systems for indexing 
and abstracting, on translation ac- 
tivities and services, and on the col- 
lections of Russian medical litera- 
ture In the National Library of 
Medicine. Three translations of 
Russian papers on medical libraries 
and the medical printing industry of 
the U.S.S.B. are also included. 

The guide was prepared coopera- 
tively by the National Library of 
Medicine and the National Institutes 
of Health, 

The Nation’s Health FaeiHties — Ten 
vears of the Hill-Burton hospital 
ind medical facilities program, 
1946-1956. PBS Publication Ho. 
'16; ISSS; by Leslie Morgan Abbe 
tnd Atma Mac Baney; 181 pages; 
'A.Z5. 

Rrogress in planning and con- 
itrueting health facilities with Fed- 
‘ral assistance through the Hill- 
Jurton program is reviewed. The 
tatus of each type of health facility 
eported by the State plans is given 
s of July 1056. These plans in- 
lude nearly ail types of health fa- 
ilities in the Nation except Federal 
acuities and doctors’ and dentists’ 
nivate offices. 

Much new analytical material, 
larticularly for general hospitals in 
netropolitan areas, general hospital 
service regions, and psychiatric 


units in general hospitals, is in- 
cluded, For convenient reference, 
the book also has limited data for 
January 1, lOss, in a supplement to 
the appendix. Eleven charts and 
45 tables aypeae throughout the 
book. 


care -which farm families buy and 
their expenditures for each. 

Average family expenditures and 
aggregate outlays are tabulated by 
region and geographic division, and 
variations are analyzed. The report 
also examines the relation of health 
care expenditures to selected socio- 
economic factors ; economic class of 
the farm, age of the operator, total 
living expenses, and family size. 


Sewage and Water Works Construc- 
tion, 1957. PBS Publication Ho. 
608; 1058; by William S. Abbott, 
Kenneth H. Jenkiyts, and Blsie CHb' 
son; 15 pages; 20 cents. 

Construction contract awards dur- 
ing calendar year 1957 for sewage 
treatment plants, collecting sewers, 
and water systems are contained in 
this report The tables present data 
arranged by States, population 
groups based on community siz% and 
contract size groups. 


Directory of State and Territorial 
Health Autliorities, 19S8. PBS 
Publication Ho, 15; 1958 revision; 
90 pages; So cents. 

Revised as of May 195S, this direc- 
tory lists by State the name of each 
health department, the officer in 
charge, the principal organizational 
units within the department, and 
the names of officials directing those 
units. Included also are officials of 
other State agencies directing grant- 
in-aid programs of the Public 'Health 
Service and of the Children’s Bu- 
reau grant program for crippled 
children’s services. 

Personnel of the Public Health 
Service in charge of functions close- 
ly associated with State health de- 
partments are listed in the appendix. 


Fanaers' Expenditures for Health 
Care in 1 955. Agriculture Informal 
tion BuUeiin Ho. 191; by Alvin L. 
Bertrand and Donald G. Bay; 
1958; 33 pages; 25 cents. 

Data collected la the survey of 
farmers’ expenditures in 1935, con- 
ducted by the Department of Agri- 
culture and the Bureau of the Cen- 
sus, indicate the items of health 


Bibliography of Space Medicine. 
PBS Publication Ho. Oil {Publio 
Sealtii Bibliography Series Ho. 
21 ) ; 1958; 1/9 pages. 

Almost 400 references have been 
selected for this bibliography from 
the indexes and catalogs of the Na- 
tional Library of Medicine and from 
leading aviation, aviation medicine, 
and astrouautical publications. 
They are arranged in broad subject 
classes, in inverse chronological or- 
der, and alphabetically by author. 
The subjects include sealed cabin 
probiems, acceleration and decelera- 
tion, fractional and zero gravity, 
cosmic radiation, survival problems, 
psychological and social problems, 
ground crew problems, and estra- 
^^torestrial aspects. 

'l^gliHghis of Heart Progress, 
1957. PBS Publication Ho. 59$; .{7 
pages; 35 cents. 

Detailed, yet understandable to 
the layman as vrell as the profes- 
sional, this booklet describes pro- 
gram developments and research 
studies conducted and supported by 
the National Heart Institute during 
1957. 

Research findings on 20 subjects 
in such major heart disease cate- 
gories as atherosclerosis and coro- 
nary heart disease, high blood pres- 
sure, and heart failure are reported. 
Surgery and new knowledge and 
methods are discussed in the re- 
maining 27 items. 


Vilal SialisU'cs of the L’niJctl Stales, 
1956 — Mortalhy data. HOVS Pub- 
lication, vol. If: 535 pages; $',AS, 
Twenty tables of final detailed 
mortality data for 1950 are pre- 
sented in this volume. The material 
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is tabulated according to places of 
oceurreace and residence, month of 
occurrence, color, race, sex, age, and 
cause for persons in the United 
States, each State, metropolitan and 
nonmetropolitan counties, each 
county, and certain cities. 

Volume 11 of this annual' publica- 
tion is published prior to volume I. 

^Heahli ln>iurancc Coverage by 
Age and Se,v, September 1956. Re- 
search and Staiistics Note No. 13; 
Nay 21, 1958; G pages. 

II. Cliaraclerislics of the Popula- 
tion with Hospitalization Insurance, 
September 1956. Research and 
Statistics Note No. 1’,; Mag 27, 
1958; 7 pages. 

III. Health Insurance in the Popu- 
lation 65 and Over. Research and 
Statistics Note No. 17; June 11, 
1958; 9 pages. 

IV. Hospital Utilization by Persons 
bisured and Uninsured in Septem- 
ber 1956. Research and Statistics 
.Vote No. 19 ; June 23, 1958; 9 pages. 

V. The Relationship of Marital 
Status to Hospital Utilization and 
of Insurance Ownership to Methods 
of Paying for Hospital Care, Year 
Ending September 1956. Research 
<t»d Statistics Note No. 25; July 
2S, 1958 ; 9 pages. 

A series on the extent of health 
insurance protection in the United 
States prepared by the Social Secu- 
i^ity Administration, these five notes 
3re based on replies to questions 
® ded to the. Current Population 
ourvey. 

The data have been analyzed by 
age, sex, race, and marital and la- 
nr status. Differences between the 
Uninsured, the insured, and the en- 
ptipulation in these demo- 
graphic characteristics are exam- 
ined. Income data are Included in 
the note dealing with the aged. 
Copies of the notes may be ob- 
ulned from the Division of Pro- 
sram Research, Social Security Ad- 


ministration, Department of Ilealth, 
Ddneation; and AVelfare, Washlng- 
^ 25, D. 0. 

VD Fact Sheet, 1957. PUS Pub- 
lication No. S.'il; loss; l-'ith revision; 
23 pages. 

Basic statistics on venereal dis- 
ease ' incidence, prevalence, and 
treatment are provided for persons 
interested in public health and ve- 
nereal disease problems. 

Other statistics relate to the esti- 
mated annual cost of uncontrolled 
syphilis, mortality and insanity 
caused by syphilis, health depart- 
ment easefiuding activities, morbid- 
ity by age, effect of syphilis on preg- 
nancy, and incidence of reactions 
to penicillin in a venereal disease 
clinic population. 

This Information supersedes any 
previously published data. 


Refuse Collection and Disposal — An 
annotated bibliography, 1956—1957. 
PIIS Publication No. 91 (Public 
Health Bibliography Series No. 4. 
Supplement O) ; by Edward R. Wil- 
liams; 4S pages; 35 cents. 

The references comprising this 
supplement have been annotated to 
facilitate the exchange of informa- 
tion in both the research and op- 
erational phases of refuse sanita- 
tion, They are arranged in sections 
which correspond to the various ad- 
ministrative and operational phases 
of the entire field of refuse collection 
and disposal. 

"i^^imunicable Disease Center — Re- 
port of activities. PHS Publication 
No. 599; 1958; GO pages. 

A synthesis of the major activi- 
ties of the Communicable Disease 
Center for the fiscal year 105G, this 
report describes the scope, nature, 
and interrelationships of the Cen- 
ter’s cooperation vi'ith States and 
Territories to provide assistance in 
epidemics and natural disasters; 
consultations, demonstrations, and 


program reviews; and laboratory 
services. 

The book is arranged along the 
broad categories of the Center’s pat- 
tern of operation. The major por- 
tion is devoted to field and labora- 
tory investigations of diseases. 
Training activities are outlined un- 
der four specific headings. 

Proceedings, 1957 Annual Confer- 
ences — Surgeon General, Public 
Health Service, .and Cliief, aiil- 
dren’s Bureau, with Slate and Terri- 
torial liealth officials. PHS Publi- 
cation No. 580. loss. 90 pages. 

The proceedings cover addresses 
and actions 'at the three 1957 con- 
ferences of the Surgeon General and 
the Chief of the Children's Bureau 
with the State and Territorial 
health officers, mental health author- 
ities, and hospital and medical facil- 
ities survey and construction, 
authorities. 

Recommendations and resolutions 
of the participating State and Terri- 
torial officials pertain to such sub- 
jects as mental health, medical facil- 
ities, home accident prevention, pa- 
tient care in nursing homes, rehabil- 
itation, air pollution, and implica- 
tions of the social security programs. 


This seciion carries announcements of 
new publications prepared by the Pub- 
lic Health Service and of selected publica- 
tions prepared by other Federal agendas. 

Unless otherwise indicated, publleotions- 
for which prices are quoted are for sola 
by the Superintendent of Documents, U. S. 
Government Prinlina Office, Washington. 
25, 0. C, Orders should be accompanied 
by cosh, check, or money order and should, 
fully identify the publication. Public 
Health Service publications which do not 
carry price quotaiions, as well as single 
sample copies of those for which prices 
are shown, can bo obtained without 
charge from the Public Inquiries Branch. 
of InformoiTon, Public Heollh. 

Service, Washington 2j. P. ic. 

Ihe Public Hedith Service hoes not sup- 
ply publications other than its own. 
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THE EXPERIMENTAL TRANSmSSION OF POLIOMYELITIS 
TO THE EASTERN COTTON EAT. SIGMODON HISPIDUS 
HISPID US 

By Charles AiiMSTRONd, Senior Surgeon, Division of Infeclious Diseases, National 
JnsUtute of Health, United States Public Health Semes 

Througlv the courtesy of Dr. Max Peet, of the Department of 
Surgery, Univereity of Michigan, we received on August 28, 1937, a 
sample of brain and cord from an IS-year old boy, one of several 
bulbar cases of poliomyelitis which occurred at Lansing, Alich., 
during that sum m er. A strain of virus was recovered from the 
material which has now been through 15 monkey passages and which 
clinically, and pathologically as reported by Surgeon R. D. Lillie, is 
apparently a strain of poliomyelitis. Neutralization tests with this 
virus have not been done. 

On November 8, 1937, several species of rodents, including a cotton 
rat received through the courtesy of Dr. A. Packchanian, of the 
National Institute of Health, were inoculated ivith a fourth monlcey 
passage of the virus. The cotton rat remained apparently well until 
the twenty-fifth day, when it appeared nervous and tremulous. On 
the following day it was paralyzed in both hind legs and was sacrificed. 

Pathologist R. D. Lillie, who has made aU the pathological studies, 
reported “polioencephalitis.” Eleven cotton rats were inoculated 
with -this strain of poliomyehtis virus during the winter of 1938, of 
which rat No. 9, inoculated on February 14, became paralyzed in 

both hind legs 29 days later. Brain and cord emulsion was passed 

to rat No. 13 and symptoms appeared on the sixteenft^day..- ^ 
foUo^vingJdavALar".J:r:as.p8ral-£L --‘I — '-L- 


SEPTEMBER 22, 1939, pp. 1719-1721 
In this paper Dr. Charles Armstrong reported the first successful transfer 
of the Lansing strain of poliomyelitis to rodents. Later (December 29, 
1939, pp. 2302-2305) the strain was passed from tlie cotton rat to the 
white mouse. 
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Investigations of Staphylococcal Infection 
Acquired in Great Britain’s Hospitals 

R. E. O. WILLIAMS, M.D. 


In his brief account of the tuork on staphylococcal 
infection in British hospitals during the past 10 
years. Dr. Williams offers the following observa- 
tions: 

“Practically all the staphylococci responsible 
for epidemics are resistant to penicillin and most 
are resistant to other antibiotics as well. It is pos- 
sible that by now selection by antibiotic treatment 
has increased the proportion of virulent strains as 
well as of antibiotic resistant strains, hut 1 do not 
think there is good evidence that the resistant 
strains of today are fundamentally more virulent 
than the sensitive strains of yesterday. If the use 
{or misuse) of antibiotics has increased the inci- 
dence of staphylococcal cross-infection, this is more 
likely to be due to our reliance on drugs instead of 
asepsis for preventing infection rather than to any 
malign effect of the antibiotics in selecting espe- 
cially virulent staphylococci. If there were no 
cross-infection, the development of drug resistance 
would have a relatively limited importance.” 

I T IS convenient to stait a review of British 
investigations on tlie liospital spread of 
staphylococcal infection by recalling the work 
of Dovenish and Miles (i). They studied a 

Dr. Williams, director of the Streptococcus, Staphy- 
lococcus, and Air Hygiene Laboratory. Public 
Health Laboratory Service, London, England, de- 
livered this paper at the National Conference on 
Hospital-Acquired Staphylococcal Diseases held in 
Atlanta, Ga., on September 15, 1958. He wishes to 
acknowledge the benefit derived from numerous dis- 
cussions with colleagues, especially Drs. R. Blowers, 
R- A. Shooter, 0. M, Liduell, and M. Patricia Jevons. 

<3, No. Jl, IVo>cin!icr 1938 


series of postoperative infections in a surgical 
unit and were able to trace them quite clearly to 
the introduction of staphylococci, at the time of 
operation, by one surgeon who was a healthy 
nasal and skin carrier. This study ivas import- 
ant not only because it showed the potential 
danger of a healthy cai’rier of staphylococci but 
also because it was the stimulus for a gi’eat deal 
of basic work on the frequency with which the 
cocci Avere carried by normal adults (2, 3) . 

There was in Britain a great deal of interest 
in hospital infection during the war years. At 
that time the hemolytic streptococcus was re- 
garded as the impoitant cross-infecting organ- 
ism, and there were at first only sidelong 
glances at the staphylococcus. The streptococ- 
cus offered a simpler problem than the staphylo- 
coccus has proved to be, even without consider- 
ing antibiotics, because its rarity in fresh 
wounds and relative rarity in the respiratory 
tract made it immediately clear that cross-infec- 
tion, not self-infection, must be involved. The 
work during the war Avas important in shoAving 
that streptococcal cross-infection of surgical 
Avounds could be controlled by closing channels 
of contact infection, by no-touch dressing tech- 
niques, and by the maintenance of an aseptic 
routine in the Avards as rigorous in its Avay as 
those already regarded as standard in the oper- 
ating theater {Jf.). 

For the protection of most Avounds from 
streptococci, attention to contact infection 
seemed to suffice. But with burns this was not 
enough, and Colebrook (d), in pioneer Avork 
at Birmingham in 1950, supplemented tlie no- 
touch dressing technique with chemoprophy- 
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THE EXPERIMENTAL TRANSRHSSION OF POLIOMYELITIS 
TO THE EASTERN COTTON RAT. S/G3IODON HISPIDUS ' 
HISPID US 

By CuAiiLES AuMSTnoNO, Senior Surgeon, Division of In/ecHous Diseases, National 
Inslilute of Health, United Stales Public Health Service 

Through tho courtesy of Dr. Max Feet, of the Departiacnt of 
Surgery, University of Michigan, wo received on August 28, 1937, a 
sample of brain and cord from an 18-yoar old boy, one of several 
bulbar cases of poliomyelitis which occurred at Lansing, Xlich., 
during that summer. A strain of virus was recovered from the 
material which has now been through 15 monJrey passages and which 
clinically, and pathologically as reported by Surgeon R. D. Lillie, is 
apparently a strain of poliomyelitis. Neutralization tests with this 
virus have not been done. 

On November 8, 1937, several species of rodents, including a cotton 
rat received tlirough tho courtesy of Dr. A. Packchanian, of the 
National Institute of Health, v/ere inoculated with a fourth monkey 
passage of tho virus. The cotton rat remained apparently well until 
the twenty-fifth day, when it appeared nervous and tremulous. On 
tho following day it was paralyzed in both hind legs and was sacrificed. 

Pathologist R. D. Lillie, who has made all the pathological studies, 
reported “polioencephalitis.” Eleven cotton rate were inoculated 
udth-this strain of poliomyelitis virus during the winter of 1938, of 
which rat No. 9, inoculated on February 14, became paralyzed in 
both hind legs 29 days later. Brain and cord emulsion was passed^ 
to rat No. 13 and symptoms appeared on the sixteenth^^—- 
following, dav-.l.b^r-.'r.fts, pjjalTri:. — LI---"-"*''*' 


SEPTEMBER 22, 1939, pp. 1719-1721 
In this paper Dr. Charles Armstrong reported the first successful transfer 
of the Lansing strain of poliomyelitis to rodents. Later (December 29, 
1939, pp. 2302-2305) the strain was passed from the cotton rat to the 
v’hite mouse. 
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These figures are high enough, but to them 
must be added the quota from epidemics in 
■which the attack rates may be much higher. 
The only measure we have of the frequency of 
such epidemics is the number of incidents from 
which staphylococci are seirt for type identifi- 
cation. In 1957, the Staphylococcus Reference 
Laboratory at Colindale, London, received 
specimens from 30 outbreaks with 10 or more 
patients affected. The laboratory serves an 
area with a population of 13i/t million, and it 
is sent material only from a proportion, per- 
haps a small proportion, of the epidemics that 
occur. 

Ror do wound infections and infant sepsis 
exhaust the list of staphylococcal infections 
that are acquired in hospitals. Pneumonia is 
certainly not uncommon: we observed 5 cases 
of pneumonia in the course of a surgical ward 
epidemic having 17 cases of wound infection 
and an attack rate of about 2 percent in tlm same 
ward in a subsequent 8-month period free from 
epidemics { 10 , 11 ). Urinary infections and 
skin lesions among adult patients are also seen. 

Postoperative staphylococcal diarrhea has 
been observed in a nmnber of hospitals, both in 
sporadic cases and in epidemics (75), but the 
incidence is too low to obtain a general attack 
rate. 

Iir some epidemics, particularly those due to 


staphylococci of phage type 80/81, skin infec- 
tions among the staff’ are very common ( 13 ) . 

Air Hygiene in the Operating Room 

The institution of the “wound book” for re- 
cox'ding the incidence of postopei’ative sepsis 
led Shooter and his colleagues to an elegant 
study on air hygiene in the operating room (5) . 
Over a period of 8 months, 9 percent of clean 
sui’gical wounds developed postoperative sepsis, 
and the staphylococci fi'om these patients fell 
into many different phage types. The operat- 
ing room was at the top of the hospital and its 
ventilation was such that air was sucked into 
the x’oom fi'om the adjoining cori-idors and 
ultimately from the waxxls. It seemed likely 
that this air stream carried staphylococci from 
the wai'ds into the operating I’oom, where they 
could enter the wounds. Tliis idea was coxx- 
finned when adjustment of the ventilation to 
pi'ovide a positive pressm’e of air within the 
operating room was followed immediately by a 
decreixse of from 9 to 1 percent in the incidence 
of sepsis apparently due to theater infection. 
There was also a striking reduction in the num- 
ber of bacteria fomicl in tlie air of the opei-atiiig 
room. 

Blowers and his colleagues (7/) had earlier 
studied an operating room in a thoracic surgi- 
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Iiixis and tho use of an air-conditioned room 
for performing the dressings. 

iVfc about the same tune jMiies and I were 
investigating infections in small industrial 
wounds (6‘) . Sepsis was usually due to staphy- 
lococcal infection, and the staphylococci wei'e 
vor^' commonly those carried on the patient’s 
skin before the infliction of the wound. We 
thought that in these small wounds streptococci 
indicated hospital infection, staphylococci self- 
infection. 

Any idea that this distinction woidd prove 
generally true was soon shattered when it was 
observed that penicillin-resistant staphylococci 
were becoming increasingly common in surgical 
wards, and that tho resistant strains differed in 
phage type from the sensitive strains previously 
infecting tho patients and probably did not 
arise as variants of them (7). The fact that 
staphylococcal cross-infection in the Avards be- 
came evident Avhen the staphylococci had ac- 
quired the mark of drug resistance has led 
some to think that cross-infection is a new phe- 
nomenon, characteristic of the drug-fast strains, 
I do not think there is any reason to believe 
tliis, although reliable statistics of incidence 
for pre-antibiotic days, as for the present, are 
dillicult to find and to interpret. 

Prevalence of Hospital Infection 

Determination of the prevalence of hospital 
infection is the first question that faces us to- 
day. Generally, the incidence of sepsis caimot 
be satisfactorily discovered from a review of 
ordinary hospital case records. Several hos- 
pitals have therefore devised special sepsis 
records. Tho surgical unit at St. Bartholo- 
mew’s Hospital hi London keeps a “wound 
book” in the operating room (8). In this book 
all operations are recorded and it is noted 
Avbether the wounds are healing satisfactorily 
or developing sepsis. 

Elsewhere similar records have been kept in 
the wards (9). Many hospitals have systems 
for reporting cases of infection to the labora- 
tory or to an infection control officer, usually 
the hospital’s medical bacteriologist, whose 
function it is to beep a special ivatch on all 
aspects of infection throughout the hospital. 

It is our feeling that systems that simply re- 


quire notification of cases of infection are less 
likely to give complete records than those that 
demand recording of the outcome, whether in- 
fection develops or not. Most hospitals now 
, have an infection control committee, which in- 
cludes representatives of all the important de- 
partments Avitliin the hospital, and in many 
cases also includes the medical officer of health 
of the district in Avhicli the hospital is situated. 

The development of these systems is relatively 
new, and little information has yet been pub- 
lished on the prevalence of staph 3 'lococcal in- 
fection, For this reason the Public Health 
Laboratoiy Service in England and Wales has 
instituted a survej' of postoperative infection in 
.selected hospitals in different parts of the coun- 
tiy. All clean operations performed by one 
surgical team in eaclx hospital Avill be observed 
for 1 .year, and the mode by which wounds heal 
will be assessed joint!}' bj’ tlie surgeon and the 
bacteriologist. Preliminary results from three 
hospitals, for example, sIioav from 5 to 9 
percent of clean surgical woixnds developing 
staplyloeoccal infection with clinical seijsis 
(B. ilooro and R. J. Hendei-son in personal 
communications). The rates for some of the 
other hospitals are mostly about 5 percent. 

A number of surveys have also been made 
of the incidence, apart from epidemics, of skin 
sepsis in newborn babies. We made one such 
stud}' in a maternity hospital 2 yeai-s ago and 
in a 6-mouth period found that 15 percent of 
the babies developed some staphylococcal lesion 
(conjuctivitis or skin sepsis) before discharge. 
Dr. M. H. Hughes, in an unpublished survey in 
a hospital in South Wales, found an incidence 
of 14 percent, but lower rates have been ob- 
served bj’- othei-s. The incidence of breast ab- 
scess is very difficult to determine because the 
disease so often develops after the iJatient’s dis- 
charge from the hos|jital (even when this is 
at the 10th to 12th day as it is in Britain) and 
is treated fay a different jxhysiciaa. Hughes 
found an incidence of 1 percent, and otlieis 
have reported veiy similar rates (B. Wil- 
kinson in a jjei'soual comniimication, 1958). 

It seems that, even apart from recognized 
epidemics, 5 percent or more of clean operation 
wounds and 10-15 percent of newborn babies 
develop septic lesions due to staphylococci. 
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such nurse who started outbreaks in several 
wards in which she worked. 

In our own studies in a surgical ward at St. 
Bartholomew’s Hospital { 10 , 11 ), we thought 
that we could distinguish particular patients 
who were actually or potentially dangerous. 
For example, it seemed very likely that a sharp 
epidemic in 1956 was started by a patient with 
a staphylococcal pneumonia; he was probably 
the source of several ward infections and he 
may well have infected the member of the sur- 
gical team who became a carrier and certainly 
mfected many patients at operation. 

In later studies, we recognized, a number of 
patients w’ho rvere especially apt to disperse 
their staphylococci. In some cases there seemed 
to be a good reason for this aptitude, such as 
urmary infection with incontinence or pneu- 
monia with a tracheotomy. But the individual 
who contaminated air to the greatest degree 
was a healthy carrier. 

We were so impressed by the ability of some 
infected patients to disperse their staphylococci 
that we rigorously isolated in a separate room 
any patient mfected by w-hat appeared to be a 
dangerous staphylococcus, ■which we provisio)i- 
ally took to be one resistant to tetracycline. 
The physical isolation was, of course, supple- 
mented by a A'ery strict isolation-nursing tech- 
nique, great cai-e being taken that no material 
that had been near the patient was used in the 
ward without sterilization. On 6 separate oc- 
casions in 2 years of this regimen we have been 
able to isolate all patients with septic lesions 
as well as healthy carriers laiown to be infected 
with supposedly dangerous types. Only once 
did infection spread to another patient, prob- 
ably because of a breakdown in the isolation. 
On one occasion when we isolated the septic 
patients but bad insufficient space to isolate all 
the carriers, tw'o secondary cases occurred ; the 
strain was of phage type 80, which is knowm 
to be very communicable. 

Tim isolation nursing of infected surgical 
patients has in general been curiously neg- 
lected ; yet, when we see the extent to which in- 
fected patients can contaminate the ward, it 
surely seems ridiculous to nurse them among 
patients with susceptible wounds that have to 
ho redressed dail}\ One of the most valuable 
contributions that hospital administrators can 


make to the solution of cross-infection may well 
be the provision of really adequate isolation 
facilities in all Avards, suificiently equipped to 
simplify the routine of isolation nursing. 

Spread of infection in Maternity Wards 

Although infection is commonly introduced 
into a maternity ward by a nurse wdio is a 
carrier, it seems clear that subsequent spread is 
often from one baby to another. In seeking 
the route of this si^read, some have stressed the 
umbilical stump as a reservoir. It recently be- 
came fashionable to leave the stump uncovered, 
and it Avas easy to shoAV that in these circum- 
stances the stiunp became contaminated with 
staphylococci as or more quickly than the nose. 
Jellard { 26 ) found that if the umbilical stump 
Avas painted daily AAuth an antiseptic dye, the 
staphylococcus seemed to spread less readily 
through the nursery. Her studies, hoAvevei-, 
were confined to the rate at Avhich newborn 
babies acquired bacteria. Gillespie { 27 ) has 
had a similar experience Avith the use of a hexa- 
chlorophene dusting powder for the umbilicus. 
Cook, Parrish, and Shooter { 28 ) studied a vari- 
ety of nursing techniques for their effect on the 
rate of nasal colonization. Although they 
could not reduce the rate gi’eatly by any method, 
they found the best to be the reservation of in- 
dividual clean gOAvns for the nurse’s use when 
handling each baby, coupled Avith the applica- 
tion of antiseptic dye to the umbilical stump. 
We have recently found that air disinfection 
Avith ultraviolet irradiation had no effect on the 
nasal colonization rate, but that daily bathing 
Avith soap containing hexachloroj)hen6 might be 
of some use. Forfar and MacCabe { 29 ) could 
detect no effect on the incidence of minor sepsis 
Avhen the nurses in one of tAVo nurseries gave 
up Avearing special goAvns and masks. 

Environmental Contamination 

To the bacteriologist, the ease Avith Avhich 
staphylococci can be isolated from ward dust 
and from bedding and curtains is inescapable. 
It seems inconceivable that such heavily con- 
taminated material should not be a reservoir 
for the spread of infection to patients. This 
thought has prompted many attempts to elim- 
inate the contamination. The avooI blanket 
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cal unit in which suction ventilation led to the 
contamination of air in the operating room 
with ward staphylococci. As a consequence of 
these studies and of the still earlier work of 
Bourdillon and Colebrook {15), it is now ac- 
cepted that when operating rooms are built 
witliin the hospital, they need to be ventilated 
under positive pressure to exclude contami- 
nated air issuing from the hospital. The rate 
at which the air witliin the room is changed 
must also bo great enough to imsure tliat any 
contamination liberated at one operation is 
cleared before the next operation is commenced. 
This usually implies a rate of 10-20 air changes 
per hour. Blowers has been investigating the 
best ways of getting the required rate of air 
changes with the least expenditure of energy, 
and he has shown that it is advantageous to 
bring the air in at tiie coiling in such a way that 
it tends to descend througli the room in a piston 
fashion, rather than by inducing turbulent mix- 
ing (see cliart). This piston ventilation can bo 
achieved bj’’ proper design of the air inlets and, 
in some circumstances, by using the incoming 
air as the principal source of heating for the 
room. Tlio change from turbulent mixing to 
downward displacement may liavo another ad- 
vantage. IVitli a really steady piston effect it 
may bo possible to protect the sterile area to 
some extent from contamination dispersed by 
the staff even within the operating room. 

In several reports, Blowers has stressed how 
the number and activity of the staff in the op- 
erating room affect the bacterial count of the 
air. lie showed, in one instance, that trahiing 
the staff to avoid all unnecessary movement re- 
duced the count as much as improving the 
\'entilation did {16, 17), though the source of 
contamination in the two cases is different. 
Blowers’ observations and the recent work of 
Hare and his colleagues {IS, 19) on the dis- 
persal of staphylococci from contaminated 
clothing of nasal and skin (especially perineal) 
carriers of staphylococci stress the importance 
of a rule that all persons working in the operat- 
ing room should change all their clothing 
(which is nob by any means general in Britain) 
or should wear some special protective suit as 
suggested by Duguid and Wallace {W). 

The operating I’oom air can be contaminated 
by ward staphjdococci not only by air streams 


from tile ward but also by blankets and the 
like used to cover the patient on his journey to 
the operation. It is best that the patient be 
covered with sterilized material sent to the 
ward from the operating room. If he has to be 
transferred from the operation table directly to 
his bed, this should not be done within the op- 
erating room itself. 

Carriers in the Operating Room 

Airborne infection in the operating room is 
probably not uncommon, but probably it is not 
often responsible for epidemics of sepsis. Sev- 
eral epidemics of opera thig-room sepsis have 
been traced to staff members who were danger- 
ous stapliylococcal carriers. In some instances 
the carrier had a septic lesion as did the sur- 
geon described by McDonald and Timbmj 
{21 ) ; in others the carrier was apparently 
quite healthy {1, 22). Knowing how wide- 
spread the staphylococci are on the skin of any- 
one with a septic lesion and knowing the fre- 
quency of accidental glove- 2 nincture during 
surgery, it is not surprising that a surgeon with 
a boil infects tlie patients on whom he operates. 
Tlio healthy carriers present a much greater 
jiroblem, because we Icnow that some 50 to 70 
percent of all hospital staff carry staphylococci 
in the nose and 20-10 jiercent carry them on the 
skin. Why then do they not cause epidemics 
more often ? It may be that some carriers are 
qualitatively different from others; the surgeon 
described by Devenish and Miles {1) seems to 
have been a particularly pz-ofuse carrier on the 
skin of his forearm. Or it may be that the 
staiffiylococcus has to be viimlent : the carrier 
described recently {10) certainly had a 
staphylococcus of more than average virulence, 
as judged from its behavior in the ward. 

Carriers in the Wards 

The peculiar ability of some individuals to 
sizread their staphylococci has also been recog- 
nized as responsible for the spread of infection 
in wards. In maternity departments there have 
been several outbreaks of infection {23, 24) in 
which a single nurse who was a carrier of the 
epidemic type of staphylococcus seemed to be 
responsible for many cases of infection, and 
Jellarcl {25) has recently referred briefly to one 
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patients who tloveloiied postoperative sepsis, 
and 7 of them were nasal or slcin carriers of 
staphylococci before the operation. One might 
think that when we reach the stage at which we 
can attribute so much of the postoperative in- 
fection to the patients’ own preoperative sta- 
phylococci we may be nearing our goal. But 
we need to beAvare, for patients Avho ai-e in 
hospitals for any time before an operation often 
become nasal carriers of the hospital staphylo- 
coccus (57) and this hospital strain may be the 
one that infects the wound. 

The records of the staphylococci sent to us at 
Colindale for typing reveal an interesting fact 
on the frequency of carriers among the staff. 
In I years we typed material from staff and 
patients in 94 separate epidemics. Altogether 
about 18 percent of the stafi carried the type of 
staphylococcus that was locally epidemic, but 
there was a striking difference betAveen epi- 
demics due to staphylococci of phage group 1, 
with some 25 percent of the staff who were 
carrier's, and those of other phage groups, Avith 
3-13 percent camera (see also 55). The no- 
torious type 80 (or 80/81) did not differ in this 
respect from other types in phage group 1. 
Apart from type 80, Avhich occurs in ail sorts of 
hospitals, phage group 1 strains are not often 
epidemic outside maternity hospitals. The re- 
sults suggest that Avidespread nasal carriage 
of the epidemic strains among hospital staffs is 
not common enough to justify general nasal 
disinfection as a routine and that it is moi-e 
likely to be releAmlit in maternity hospital out- 
brealvs than in outbreaks in surgical Avards, un- 
less the infecting strain is type 80. 

Chemoprophylaxis and chemotherapy of the 
Avounds liaAm been widely used, but too rarely 
precisely assessed ; and only in the management 
of burns has a serious attempt been made to 
integrate antibiotic treatment with the work on 
the prevention of cross-infection (55) . There 
is a great need for more detailed Avork to dis- 
cover just Avhat can be preA'ented by prophy- 
laxis, and to Avhat extent treatment can, at least, 
prevent an infected Avound from being a dan- 
gerous source of cross-infection. 

Epidemic Types of Staphylococcus aureus 

It used to be thought that all strains of 
cougulase-positire staphylococci AA’ere similar in 


virulence, but this idea can certainly be held no 
longer. On the other hand, the X'eceut Avorld- , 
wide spread of one type IcnoAvn as SO, or 80/81 
(or 52/44A/4:2C/47C, and the like), has led 
some to think that it is only this strain that is 
important and strains of all other types can be 
neglected. This idea is likeAvise quite unten- 
able. 

Our studies in the surgical Avards emphasized 
the different capabilities of different strains of 
staphylococci. From all sites in the Avard, in 
an S-month survey, some 186 different strains 
of Staphyloeoccics aureus Avere isolated, but 
only 13 of these caused disease, and only 3 
caused disease in more than 1 pjatient. Some 
strains seemed to liaAm remarkably little viru- 
lence. One Avas present in the air of the AA'ard, 
often in large numbers, for 6 months, but never 
caused a secondary case of sepsis and only 
colonized 3 patients’ noses. Airother was pi'es- 
ent in tlie Avard for 8 months Avithout causing 
any secondaiy cases of sepsis, although it colon- 
ized the noses of 5T persons. In contrast, the 
strain present in the same Avard in the preAdous 
year caused 34 cases of wound sepsis and other 
disease in a 2-month jjeriod. It Avas Avide- 
spread in the air and dust, but it colonized only 
two noses. 

I have made an analysis of the phage types 
of staphylococci from septic lesions sent to 
Colindale io the 4 years ISaF-ST. Altogether 
AA'e had 1,131 independent strains (counting all 
the strains from any one epidemic as one 
strain), 638 fi’ora surgical units and 493 from 
maternity units. A great many different types 
could be recognized, but some 20 types or 
groups of closely related types were each repre- 
sented by 10 or more strains. Among the 1,131 
independent strams, 178 Avere, in the particular 
time and place, epidemic strains, and 69 per- 
cent of these were found in no more than 7 
types. Type 80 had the highest proportion of 
epidemic strains. This type was equally com- 
mon in nAaternity and surgical units; but other 
coimnon epidemic types were 52A/79 and 71 in 
maternity units and 7.5/77, 47/53/75/77, and 
7/47/53/54/75 in surgical units. 

In Britain, as elsewhere, type SO has spread 
rapidly in the last few years; at Colindale Ave 
liad specimens from 5 or 6 epidemics in each of 
the 3 years 1954-56, and from 21 epidemics in 
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offers the greatest problem, for dust and fluff 
are readily dispersed from its surface, and or- 
dinarily it is laundered at too low a, tempera- 
ture to Ivill staphylococci. Indeed washing is so 
luiianful to blankets that it has commonlj' been 
practiced as rarely as possible. 

As a legacy from earlier work on strepto- 
coccal infection we had the method of oil im- 
pregnation of wool blankets to prevent dispersal 
of the bacteria, without killing them {30). 
Later Blowers and Wallace (51), following 
earlier worlc by Eountree and by Barnard, de- 
vised a simple method for disinfecting wool 
blanicets during laundering, using a nonionic 
detergent for washing and a cationic detergent 
for disinfection. This process, which effec- 
tively kills staphylococci— though not Psemlo- 
monas fyocyama or 3[ycol)tu}tcrium tuherou- 
losts — and whicli does little harm to the 
blankets, has been quite widely adopted. Other 
methods are also being investigated by which 
wool blankets can be disinfected safel}'. 

But clearly a blanket that could withstand 
the laundry temperatures used for linen and 
cotton material would have great advantages. 
Blowers, Potter, and Wallace (33) tested three 
materials: loose woven cotton, thick toweling, 
and Terylene, all of wliich can be boiled. Both 
cellular cotton and the toweling make good 
blankets and can be recommended. 

It is therefore perfectly possible to provide 
patients with sterilized bedding, but it is still 
not Iniown just how much good wo may expect 
to do by this. The effect of sterilized bedding 
on the air contamination in the wards has been 
tested somewhat, but there is very little work 
yet on the incidence of sepsis. Nevertheless, 
the general view seems to be that it is unde- 
sirable to harbor in the ward a large pool of 
staphylococci on blankets and curtains and that 
their regular disinfection is likely to reduce 
the incidence of sepsis. 

We have made several studies of the bacterial 
content of the air of a surgical ward (Jl). We 
found a basal level of about 0.1 particle con- 
taining Staphylococcus aureus per cubic foot. 
]Much\igher counts (0.5 to .5.0 particles per 
cubic foot) were found, even during relatively 
quiet periods in the ward, when one of the pa- 
tients was an active disperser, but such high 
counts were not constantly associated witli the 


occurrence of cases of sepsis due to spread 
within the ward, although it is true that a peak 
occurred whenever spread took place. 

Treatment of the Carrier State 

Ihe inanimate hospital is an enormous reser- 
voir of staphylococci derived from infected pa- 
tients and from carriers, but staphylococci do 
not multiply in dust or on bedding and it seems 
more rational to attempt to control dispersal 
by an attaclc on the breeding places rather than 
on the resting places. Gould (33, 34) has made 
a series of studies of the antibiotics and dis- 
infectants applied to the nose to eliminate the 
carrier state. He finds that applying a cream 
containing, for example, 0.5 percent neomycin 
and 1 percent chlorhexidine (Hibitane) for 7 
to 14 days rids most carriers of detectable nasal 
stajjhylococci for aperiod of a few weeks. This 
method used by several workers has often been 
successful for treating nurses who have be- 
come carriers during an epidemic (33), but 
some carriers seem to be quite resistant to this 
form of treatment, even though their bacteria 
are sensitive to the antibiotic in vitro. Gould 
and Allan (30), working on the assumption 
that hospital infection with staphylococci was 
derived from carriers among the staff', treated 
all the staphylococcal nasal carriers on the staff 
of a small hospital with a tetracycline cream 
for 1 week and found that the incidence of hos- 
pital infection decreased strikingly during the 
period following this treatment. On the other’ 
hand, Gillespie (3/) has proceeded on the as- 
sumption that the patients are (or become) 
nasal cari-iers and infect their own wounds. He 
therefore applied an antibiotic cream to the 
patients’ noses from the time of their admission 
to the ward and throughout their staj', and the 
frequency with which staphylococci were iso- 
lated from open wounds fell from about 15 to 
about 3 percent. The incidence of clinical sepsis 
was not reported. 

Clearl}’’, these two concej)ts need further 
study. In our first year’s work in the surgical 
ward at St. Bartholomew’s, Dr. Shooter .and I 
could find no evidence that the wound infec- 
tions were derived from either the patients oi 
the staff’s noses; infection seemed to be frojn 
one infected patient to another. On other 
hand, during the past year we have studied 15 
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Mped by a laboratoiy test of virulence so that 
the potential initiators of epidemics could be 
isolated. Otherwise, it seems that our only 
hope is to regard all persons, whether surgical 
patients, babies, or staff, with staphylococcal 
lesions as having virulent strains, and to treat 
them in strict isolation as one would cases of 
infectious disease. It Avould also be wise, when 
possible, to isolate known carriers of strains 
resistant to many antibiotics. The hospital also 
needs to have a recording system sensitive 
enough to recognize quickly any increase in the 
prevalence of infection, and someone with clin- 
ical authority to scrutinize the records and 
initiate the investigations that may be able to 
stem an epidemic. 

Of general preventive measures, the aseptic 
handling of patients should receive the great- 
est stress. Every staff member’s approach to 
the patient must be informed by a realization 
of the infectiousness of staphylococcal infec- 
tion. Everything taken from the infected pa- 
tient must be sterilized, and all material used 
for the treatment of all patients must not only 
be sterilized but must be kept sterile right up 
to the time tliat it is used. The provision of 
proper facilities and equipment is an essential 
contribution from the administrators; the 
rapid and detailed recognition of the infecting 
bacteria is the duty of the laboratory ; but there 
are no gadgets and no drugs or vapors that can 
relieve the people who handle the patients of 
their perennial responsibility for handling 
them aseptically. 
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195 ( . Thirty percent of all the strains that we 
had from septic lesions in 1957 proved to be 
type 80, although this figure may be somewhat 
inflated by the general interest shown in this 
particular type. But even now, quite extensive 
epidemics due to other phage types are being 
seen. 

Practically all tlie staphylococci responsible 
for epidemics are resistant to penicillin and 
most are resistant to other antibiotics as well. 
It is possible that by now selection by antibiotic 
treatment has increased tlie proportion of vir- 
ulent strains as well as of antibiotic resistant 
strains, but I do not think there is good evi- 
dence that the resistant strains of today arc 
fundamentally more virulent tlian the sensitive 
strains of 3 ’esterday. If the use (or misuse) of 
antibiotics has increased the incidence of 
staphylococcal cross-infection, tivis is more 
likely to be duo to our reliance on drugs instead 
of asepsis for preventing infection, rather than 
to anj' malign cilect of the antibiotics iu select- 
ing especially virulent staphylococci. If there 
were no cross-infection, the development of 
drug resistance would liave a relativel}’ limited 
importance. 

Conclusion 

Althougli some progress seems to liave been 
made in understanding what happens in hos- 
pitals, it is clear that much remains to bo done. 
In tlie laboratoiy, especially, factors related to 
virulence need to be explored and in the wards 
all the numerous measures tliat are advised for 
the prevention of cross-infection need to be 
more precisely tested. For it is certain that if 
we prescribe too many rales their observance 
will be neglected. 

In my opinion tliere is no one way in which 
stajjhj’lococci spread in a liospital, and there is 
no one propliylactic method by which spread 
can be prevented. The routes of infection are 
numerous and probably often devious, and the 
precautions needed are many and often com- 
plex. 

Staphylococcal hospital infection is an m- 
fectious disease, witli this subtlety, that while 
most staphylococci are, when given tlie best 
opportunity, able to produce septic lesions, 
relatively few of them seem able to produce 


epideinics. Probably all hospitals have their 
endemic level of staphylococcal infections, 
while some, from time to time, suffer epideinics. 
Our preventive measures have therefore to 
minimize the endemic level, to prevent the 
emergence of epidemics, and to terminate epi- 
demics when they occur. 

It seems probable that an epidemic is usually 
started when an especially virulent staphylo- 
coccus is introduced into a hospital by someone 
who is able to disperse it readily. If we are 
prepared to tiy, it should not be too difficult to 
recognize people who. are likely to disperse the 
bacteria, but we have at present no satisfactory 
measure of tlie virulence of staphj’lococci other 
tlum the retrospective record of what a particu- 
lar strain has achieved. Tliere is some correla- 
tion of epidemicity with phage type, but we 
know of many introductions of well-known vir- 
ulent types into hosjiitals witli no subsequent 
spread. Perhaps tliis means that thej’^ were not 
being dispei-sed sufficiently, or veiy Itelj' tliere 
mu 3 ’ be variations of virulence within the type. 
The combination of two factors, virulence and 
dispersal must be present,- but we must hope 
that these two, altliougli necessarj', are not suffi- 
cient. Our preventive measures ought to be 
such that we can limit the spread of virulent 
strains, even from the profuse dispersers. 

WJien an ejjidemic has started, the best ap- 
proach to control it is to attempt tlie elimina- 
tion of the epidemic strain from the liospital. 
This means, first, definition of the type of 
staplij'lococcus that is causing infection in the 
patients, and, second, a search for carriers of 
this tj'pe in the liospital personnel or patients. 
Sometimes such a search will reveal the one 
dangerous carrier whose exclusion terminates 
the epidemic. Often the search will reveal 
several carriers. Even though it may be pos- 
sible to judge from epidemiological analysis 
that one is important in an eifidemic of any 
severitj', it is worth treating or excluding all 
of them. These searches, with the examination 
of fomites and the typing of all staphylococci, 
will often exceed the facilities of the hospital 
laboratory. Outside agencies, such as public 
health laboratories, should be equipped and 
i-eadj' to help in these investigations, and their 
help should be readily sought by the hospitals. 

The prevention of outbreaks would be gi-eatly 
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Prevention of chronic disease, services for long-term patients, and 
social programs related to their health were discussed at a recent 
meeting held by directors of State chronic disease programs and the 
Subcommittee on Long-Term Illnesses and Aging of the Association 
of State and Territorial Health Officers at the University of Michigan, 
Ann Arbor. Of the 20 papers delivered, 4 have been selected for 
publication here in slightly revised form. 


Progress in Control of Chronic Disease 

DAVID SEEGAL, M.D., and ARTHUR R. WERTHEIM, M.D. 


T he JIEDICiyLi profession’s awareness of 
the preventive aspects of chronic illness is 
just coming of age. Much has already been 
written and said about this subject ; many com- 
mittees and public health agencies have pressed 
home salient points; and the current state of 
our Imowledge m the field has been treated 
comprehensively in the volume, Prevention of 
Chronic Illness, issued in 1957 by the Commis- 
sion on Chronic Illness. The impetus of past 
efforts now finds expression in the general 
acceptance of the belief that clu’onic disease 
represents the most important problem facing 
medicine today and in major bi-eabthroughs in 
the primary or secondary preventiorr of certam 
long-term diseases. (Iir primary prevention, 
the occrmrence of a disease is averted; in sec- 
ondary prevention, the progression of a disease 
from its early, rmrecognized stage to a more 
severe stage is halted.) 

In discussing chrorric diseases with physi- 
cians and nredical students we furd there is a 
common tendency to coirsider as chronic only 

Dr. Seegal is professor of medicine. College of Phy- 
sicians and Surgeons, Columbia University, and 
director, Columbia University Research Service, 
Goldivater Memorial Hospital, New York City. Dr. 
lYertheim is associate professor of medicine at the 
college and attending physician at Goldivater. Dr. 
Seegal presented this paper at the symposium. 
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those long-term diseases not yet subject to spe- 
cific treatment or to primary or secondary pre- 
vention. This attitude naturally fosters a 
iressimistic outlook. 

Man’s memory can be short and the physician 
is irot exempt from this frailty. In the field 
of aerrte diseases, our students have to be re- 
minded that in Hew York City alone there were 
166 deaths from yellow fever in 1822, 5,071 
deaths from cholera in 1819, and 552 deaths 
from tj'phoid fever in 1911. 

The physician’s memory of the advances in 
preventiorr and control of some long-term ill- 
nesses is beclouded and often dominated by our 
present inadequacies rather than by our past 
accomplisliments. Unwittingly, he gives too 
little thought to the chronic diseases which are 
now preventable or controllable. These diseases 
represerrt scientific battles already won even 
though the strategy and tactics of the clinician 
and the public health officer are still required 
to implement the measures for their control. 

Just what are these diseases? In 1949, my 
associates and I compiled a list of representa- 
tive chronic diseases that were largely controll- 
able, partially controllable, or uncontrollable 
(see table 1). 

Some changes in classification might be made 
at this date, and some additions should be made. 
For example, i-etrolental fibroplasia should be 
added to the largely controllable gi'oup; dental 
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Sanitary Engineering Courses in Radiation and Water Analysis 


A course in sanitary engineering aspects of 
nuclear energy will be conducted at the Robert 
A. Taft Sanitary Engineering Center, Public 
Ilealtlr Service, in Cincinnati, Ohio, December 
1 through 12, 1958. Designed for engineers 
and scientists in public health, especially those 
in supervisory posts, the course covers the 
broad aspects of radiological health. 

The program opens with a discussion of 
radiation fundamentals and instrumentation, 
then focuses on radiation protection, nuclear 
reactor operations, and measurement and 
evaluation of environmental radiation con- 
tamination. 

During the same 2-week period, the center 
will give a course in chemical analyses for 


water quality, for graduate chemists and pro- 
fessional people with e.xtensive background in 
water supply and water pollution control. 

Among subjects covered are: measurement 
of strength and elfect of o.xygen-demanding 
wastes; investigation of toxic industrial 
wastes, including the determination of toxicity 
through bioassay; characterization of syn- 
tlietic organic wastes; water supply problems; 
and survey and administration, including 
basic data program. 

Applications may be obtained itom the 
Chief, Training Program, Robert A. Taft 
Sanitary Engineering Center, 4676 Columbia 
Parkway, Cincinnati 26, Ohio, or from a 
Public Health Service regional office. 
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Progress in the Control of Heart Disease 


which attracted the physician's attention and 
caie. Today the “beginnings” of long-term 
disease are being revealed to the doctor because 
of painstaking clinical, physiological, biochemi- 
cal, pathological, and epidemiological studies. 
This new knowledge must perforce accelerate 
the rate of development not only of thera- 
peutic but also of preventive measures. 

Evidence now indicates the need for reap- 
praisal of the concept that the so-called degen- 
erative diseases of middle life are initiated 
about the age of 40. The average age of onset 
and the minimal age of onset of clinical illness 
{symptoms or signs) for a few of these disor- 
ders are shown in table 2. Although organ 
failui’e may be geirerally manifested in middle 
age, the data support the belief that some 
chronic illnesses may be recognized in early life. 


Table 2. Approximate age of onset of clinical 
symptoms of some representative chronic 
diseases 


Disease 

A\ erage 
ago 

Minimal 

age 

Gout 

1 

10 

6 


32 

9 


50 

26 


38 

10 

LTiMinecS cirrhosis 


o 

^luUinlo scleroKi^; 

28 

\ 

o 


Certainly this belief v ould apply to those con- 
genital diseases in which genetic factors are ob- 
vious. There are a gi-oup of diseases in which 
the hereditary influence is less clearly defined; 
nevertheless many observers hold that genetic 
factors play a role in such disorders as hyper- 
tension and coronary atherosclerosis, for 
example. 

Be that as it may, recent additioirs to our 
knowledge support the opinion that the begin- 
nings of a number of important chronic ill- 
nesses of middle and late life can be detected in 
early life (see table 3). 

In some of the entities listed in table 3, it 
has been established that the early subclinical 
stage may exist for years prior to the develop- 
ment of overt clinical disease. Screening pro- 
grams would detect the defect. When possible, 
preventive measures could then be brouglrt to 
‘bear. 

For example, the avoidance of obesity has 
been suggested as a useful primary preventive 
measure for siblings of diabetic patients. These 
reconnnendations are particularly advisable for 
such individuals when they liave decreased glu- 
cose tolerance. The eflicacy of a restricted 
carbohydnite diet in such patients to prevent 
clinical diabetes mellitus is now being explored. 

Gamma globulin administration has pioved 
to be a useful measure in preventing reciiiTent 
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caries, paralytic poliomyelitis, certain forms of 
ghuiconia, and some instances of the nephrotic 
syndrome might be added to the partially con- 
trollable group. 

Clinical findings during the past few year's 
indicate that the malignant phase of primary 
hypertension may also be added to the list of 
partially controllable chronic diseases. Low 
sodium diets, sympathcctoni)’-, and, more re- 
cently, the antihypertensive drugs have ex- 
tended tlm lives of some hypertejisive patients. 
However, data on the influence of these forms 
of treatment on tire uncomplicated phase of pri- 
mary hypertension are less convincing and at 
present do not justify its addition to a list of 
therapeutic successes. Although atherosclerosis 
•appears in the group of uncontrolled chronic 
diseases, extensive laboratory, epidemiological, 
and clinical investigations suggest that a break- 
through may not bo too far distant. 

These advances have occurred in recent years. 
In my student days, oiir teaciiers told us tliere 
M'ere no otl'cctivo methods to control signifi- 
cantly such long-tenn diseases as diabetes mel- 
litus, pernicious anemia, tuberculosis, any form 
of congenital lieart disease, sprue, cirrhosis of 
the liver, Addison’s disease, or rlieumatic fever. 
That pictnvQ has changed and is continuing to 
cliange favorably. 

These facts seem worthy of reempliasis be- 
cause of some recent divergent opinions. .tU- 
though the former Surgeon General of the Pub- 


lic Health Service, Dr. Leonard A. Sclieele, lias 
expressed the view that the solution of critical 
problems in chronic disease is much nearer than 
is generally recognized, his optimism is not 
slnu'cd bj>’ all. Dr. Lowell T. Coggeshall, for 
instance, luis been quoted as stating that ‘‘'prog- 
ress against chronic illness and disability is dis- 
appointingly slow,” 

In our view it has been surprisingly rapid. 
For example, witness tlie progress made in the 
control of heart disease since the turn of the 
century. The accompanying cliart lists the 
eight chief causes of past and present cardiac 
disorders. The deflected an-ows symbolize in- 
creasing control in 0 of the S diseases; hyper- 
tension and atherosclerosis remain. 

As a fourth-year medical student, I remem- 
ber seeing a child who was believed to have 
three disorders of the heart : a congenital lesion 
which I think was a patent ductus arteriosus, 
inactive rheumatic lieart disease, and Strepto- 
coccus viridans endocarditis. 

I wonder ivliat would have liappened if, at 
that time, I had asked my instructor whether 
each of these three diseases woidd be amenable 
to prevention or control during my lifetime. 
My guess is that my name would have turned 
up on the dean’s desk with a request for a psy- 
chiatric e.xamination. 

Another aspect of prevention is the age of on- 
set of many chronic diseases. In the past it 
was chiefly the “endings” of chronic illness 


Table 1. Slatos of chronic diseases, 1949 

Largely controllaWo 

j Partially controllable 

1 Largely uncontrollable 

Diabetes mcllitus 

ByphUis 

Hyperthyroidism 

>Iysedeina 

Hyperparathyroidism 

Sprue 

‘VUcoholic'' neuritus 
Pellegra 

Beriberi 

Scurvj' 

Rickets . 

Hookworm infeatation 
Malaria 

Amebiasis 

Thrombocytopenic pur- 

Congenital heart disease 
Addison's disease 

Certain neuroses and psycho- 
ses 

Acromegaly 

Hemopliilia 

Bronchiectasis 

Trypanosomiasis 

Tuberculosis 

Osteomyelitis 

Rheumatoid arthritis 
AIvnsthonia gravis 

Familial periodic paralysis 
General paresis 

Disseminated lupus erythem- 
atosus 

Cretinism 

Diabetes insipidus 

Gout 

Coeiiac disease 

Lung abscess 

Hay fever 

Erythremia 

•Actinomycosis 

Rheumatic fever 

Asthma 

Myotonia congenita 
Epilepsy 

Bacterial endocarditis 

Certain congenital defects 
Certain neurological dis- 
eases 

Certain psychoses 

Certain neoplasms 

Chronic glomerular nepli- 
itis 

Hypertension 

■Arteriosclerosis 

FamUial hemolytic jaun- 
dice 

Pernicious anemia 
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Spiposiiim on Chronic Disease 


Public Health and Chronic Disease 

THEODORE J. BAUER, M.D. 


D uring the past lO years the responsibil- 
ity of State and local health departments 
to participate in conti'ol of the chronic diseases 
has been adequately established. During this 
period private physicians also have recognized 
their responsibilities to the chronically iU, and 
have made many notable contributions to early 
treatment and rehabilitation in order to lessen 
the severity of complications. 

The most encouraging phenomenon during 
the decade of progress now ending has been the 
way in which private physicians and public 
health workers have accepted the fact that no 
definite means for preventing many of the 
cln-onic, norunfectious diseases has yet been de- 
veloped. Instead of being discouraged or dis- 
mayed by this fact, teams of private physicians 
and health officers have turned to the practical 
task of extending activities and seiwices de- 
signed to prevent or minimize disability in 
chronically ill patients and to prevent prema- 
ture death. 

A tremendous long-range research program 
has also been organized in this coimtry, aimed 
at munasldng such secrets as the causes of car- 
diovascular diseases, cancer^ and mental illness. 

No one over 40 is free from some degree of 
disability caused by either an inherited weak 
link in the chain of organ systems or by the 
ravages of premature but otherwise to-be-ex- 
pected physiological decline. 

-Vs Dr. Enrico Greppi, president of the In- 
ternational Gerontological Society, said at tire 
fourth congress of the society, held in Merano, 
Italy ( J uly 1957) ^ “Old age can be considei’ed a 
disease consisting of deficiencies and illnesses.” 

Dr. Bauer , an Assistant Surgeon General, is deputy 
bureau chief. Bureau of State Services, Public 
Hcallk Service. 
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Dr. Greppi estimated the avei’age age of onset 
of this “disease” to be 45. 

Since evei-y individual then has a built-in 
“time bomb,” wlrich must cause Ms eventual 
destruction, it would seem futile to attempt to 
prolong “life” indefinitely, if by “life” we mean 
the mere act of existence. Instead, we should 
accept the physiological and theological prem- 
ise tlrat mortal life is meant to end and con- 
centrate our primary attention on the preven- 
tion or postponement of disability. We should 
aim at maintaining as long as possible a pro- 
ductive state of adjustment to a necessarily im- 
perfect existence. 

This concept or approacli to the problem of 
chronic ilhiess frees us from the stultifying in- 
hibitions unwittingly imposed upon us by per- 
fectionists. Many types of cancer and heart 
disease are admittedly stiU incurable, but this 
should not slow down our efforts aimed at early 
detection of such diseases. We can help many 
by such work; we can help no one by refusing 
to undertake such work. Our duty is clear. 

We can move ahead against the chronic dis- 
eases one by one now. We can move ahead now 
against that complex of chronic diseases loosely 
lumped under the heading “aging.” We can 
apply now what Ave loiow about secondary pre- 
vention and rehabilitation, at the same time 
that scientists are pursuing their research into 
the fundamental nature of chronic diseases. 

We are aware of the difficulties experienced 
by public health workers in State and local 
health departments in launcliing new programs. 
They are often handicapped by lack of funds' 
by lack of pereonnel, and by a lack of under- 
standing of their problems on the part of the 
public, legislatures, and occasionally even 
physicians. 

Howei’-er, judging by the progress already 
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sepsis ill patients with agammaglobulinemia ov 
hypogammaglobulinemia. Early caselinding is 
necessary if available preventive ineasni’es are 
to be instituted. 

Primary' prevention is not yet possible for 
most diseases listed in table 3, but early case- 
finding will serve as a stimulus for further 
investigation. Some measures already at hand 
have not yet been tested adequately. For ex- 
ample, since penicillamine has been rejiGrted to 
be an agent for the removal of copper from 
patients with Wilson's disea.se, it might be 
worth a trial during the precursory phase of 
he 2 )atolenticular degeneration to prevent in- 
creased levels of copper in tissues and thereby 
possibly influence favorably the course of the 
disease. Furthermore, it would bo of interest 
to learn the results of long-term probenecid ad- 
ministration in those siblings of patients with 
gout who IniA-e hyperuricemia. Long-term pro- 
grams have been instituted to study the elFect 
of mild antihypertensive drugs in individuals 
with a family history of hypertension and who 
have a hyperreactive arteriolar A’nscular tree. 

The course of action is clear. Disease can be 
detected in some instances before chronic illness 
is clinically manifest, and widespread efforts to 
di.scover individuals in these subclinical stages 
of disease are necessary. Progress is being 
made in the development of measures both for 
lu'imary 2 Jre%'ention of disease and secoudaiy 
prevention after the disease is evident. 


Table 3. Common precursory findings in some 
representative chronic diseases 


Common precursory 
findiiu^s 

Clinical dkease 


Gout 

Rena! calculi 

Diabetes mellitus 
Pernicious anemia 
Recurrent sepsis 
Hemochromatosis 
Gastric carcinoma 
: Primary hypertension 
Congenital anomalies 
Rheumatic fever 

Pulmonary emphysema 
Carcinoma of the 
intestine 

Chronic respiratory 
infection 

Bronchogenic carcinoma 


Decreased glucose toiemnee.. 




Vascular hyperreactivity 

Prenatal viral infections 

Streptococcus hemohjticus 
pharyngitis. 

Cystic fibrosis of the pancreas 
Heavy cigarette smoking 


Conclusions 

Primary and secondary 2)reventive measures 
for chronic diseases are being discovered ajjd 
used with encouraging frequency. 

Primary jjrevention is effective in such rep- 
resentative diseases as syphilis, tuberculosis, 
malaria, rheujnatic fever, pellagra, amebiasis, 
certain forms of neoplasm, and a wide variety 
of illnesses associated with industrial agents. 

Secondary prevention can be practiced to 
lessen the delayed pathology and disability 
which results from, for example, mimanaged or 
mismanjiged syphilis, tuberculosis, rheumatic 
fever, pellagra, pernicious anemia, diabetes mel- 
litus, and hyperthyr-oidism. 

Eijidemiological, clinical, and experimental 
studies on such matters as the relation of cig- 
arette smoking to lung cancer and tire role of 
dietary fat in hiuiian atherosclerosis are now 
opening 2 :)ossible avenues for prevention not 
commonly appreciated 20 years ago. 

A critical review’ of existing knowledge indi- 
cates tliat iji tlie great majority of instances the 
f»resence of chronic disease long antedates the 
appearance of clinical illness. 

This is obvious in hereditary disorders. For 
exami)le, hyi^eruricemia is jiresent years before 
tlio appearance of clinical gout, and cystinnria 
exists long before the development of renal 
calcnlosis. 

A sbnilar “silent” or “latent” period exists 
in other long-term disorders (not commonly 
considered genetically influenced) such as hy- 
f)ercholesterolemia prior to the development of 
clinical atherosclerosis, lieavy smoking before 
the appearance of bronchogenic carcinoma, 
pernicious anemia before the development of 
jiastric carcinoma, and serum iron excess prior 
to the emergence of clinical hemochromatosjs. 

Although there is a wide range in the years 
in wliich clironic illness is first recognized, 
tliei’e is abundant evidence that careful clinical 
study will disclose the incipient stage of many 
chronic disorders at a much eai’lier age than 
is generally appreciated. 

Since preventive ineasui’es, if available, exert 
optimum effects in the early and often re%eis- 
ible phases of chronic disease or illness, it is 
a matter of high priority to use preventive 
measures as early as possible. 
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to bo the primary responsibility of local health 
departments. This responsibility includes col- 
lection of significant data needed for public 
education leading to public acceptance of ini- 
portant ne^v local health services. 


The Public Health Service is proud to be 
able to work with State and local health depart- 
ments in making the vital transition from the 
control of infectious diseases to the control of 
noninfectious diseases and accidents. 


FDA Screening for Unsafe Food Additives 


Chemicals used in food processing must be 
proved safe by the industry before they can 
be sold for use in foods, under an amendment 
of the food and drug law enacted September 
6, 1958. 

Previously, the Food and Drug Adminis- 
tration bad to prove sucli a chemical unsafe 
after the food was on the market and then 
bring court action to stop its sale. 

Under the new law, ’ivhich takes effect in 
March 1959, the manufacturer or promoter of 
the new additive must test it for safety in 
animals and submit test results to the Food 
and Drug Administration. If that agency is 
satisfied, it ivill issue a regulation specifying 
the conditions necessary for use. Those ad- 
versely affected by an FDA order may peti- 
tion for a public hearing. An order emerg- 
ing from such a hearing is subject to court 
review. 

In addition to chemicals intentionally added 
to food, the law covers substances ivhich may 
be expected to become components of a food 
or to affect its characteristics and which are 
not generally recognized as safe for their in- 
tended use. 

For substances in use before January 1, 
1958, and not generally recognized by e.xperts 
as safe, industry has been given 18 months 
to present safety data in the absence of ad- 
verse evidence. 


The law further prohibits additive use that 
would promote deception of the consumer or 
result in adulteration or misbranding. The 
amount of the additive fixed for use by FDA 
regulation will not be higher than the level re- 
quired to accomplish the chemical’s purpose. 

The Food, Drug, and Cosmetic Act, enacted 
in 1938, when there were relatively few chemi- 
cal food additives, required the Food and 
Drug Administration to discover the use of 
“poisonous or deleterious” additives in proc- 
essed foods and to prove them injurious be- 
fore action could be taken to protect the con- 
sumer. Since then, kno^vledge of food proc- 
essing chemicals and the number of additives 
have advanced considerably. Testing of new 
additives by the Food and Drug Administra- 
tion, normally requiring at least 2 years, be- 
came unrealistic in the face of a flood of new 
products both in use and under consideration. 

Another aspect of the 1938 law was that 
any amount of toxicity sufficed to disqualify 
any chemical which could not be sho^vn to be 
“required in production” or “unavoidable 
under good manufacturing practice.” This 
was also unrealistic. Now the Food and Drug 
Administration evaluation of the safety of an 
additive requires considering among other fac- 
tors the conditions of use, amounts used, and 
other related additives which may be used. As 
a result, many useful chemicals will be per- 
mitted if they are safe when used properly. 
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made iu chonic disease control these handicaps 
can be ovorcome, perliaps slowly, but the}’ can 
be overcome. That is the important thing. 

Tlio $3 million increase iu general health 
grauts-in-aid to States, made available by Con- 
gress for distribution by tJie Public Health 
Service, is encouraging evidence that public 
recognition of tlio importance of the chronic 
disease problem lias broadened. With these 
funds, health departments can begin demon- 
strating to the i^ublic the value of secondai-y 
prevention and rehabilitation. Once soundly 
conceived local projects are developed with 
Federal and State assistance, local citizens 
themselves will accept the I'csponsibility for 
seeing that such ^n'ojects are continued. 

Wliat types of projects can bo started? Fol- 
lowing are several examples that already are 
underway in certain States: 

1. In one large midwestern city a substantial 
local appi-opi'iation recently was made to im- 
prove diagnostic facilities for children with 
rheumatic fever and to pi’ovido a mechanism 
for the antibiotic, prophylactic treatment of 
the disease to prevent the development of rheu- 
niiitic Jieart diseiise, 

2. In a large eastern State, the State health 
department has obtained clironic disease funds 
for local distribution. Tliese funds, plus Fed- 
eral funds, are being used to stimulate and 
partially support for 3-ycar periods a host of 
locally conceived projects sucli a.s screening pro- 
grams in hospitals, establishment of rehabilita- 
tion services, development of homo care or home 
nureing programs, diabetes detection, and alco- 
holism cljjucs. 

3. In California, a local liealth officer is co- 
operating Avitli the local welfare department 
and medical society in providing certain pre- 
ventive medical services for persons wlio apply 
for old-age assistance. He is applying a modi- 
fication of an old adage: “A peimy for preven- 
tion is worth ten dollars for cure.” 

The list of such projects is almost endless: 
glaucoma detection, meals-on-wheels for home- 
Lund oldstei-s, nutrition consultation for the 
chronically ill, and cytological screenhag ex- 
aminations for cervical cancer. 

We are aware that no matter how badly a 
local public health sendee is needed, no matter 


how logical the service may appear to be, and 
no matter how tangible the benefits from such 
a service are, the service will not be accepted 
overnight. Adecpiate education must prepare 
for the introduction of such programs. Tlie 
skeletons of many worthwhile local chronic dis- 
ease projects litter tlie public healtli trail—the 
skeletons of projects which were offered to local 
people who were psychologically unprepared to 
accept them. 

There is one wortlnvhile activity that State 
and local health officere can engage in which 
mil tend to prepare people for new local 
ciu-onic disease projects. It is an activity that 
is sometunes neglected in our haste to get 
projects underway. I refer to the need to de- 
termine on a comm imity wide basis the types of 
illness which exist and the quantitative and 
qualitative importance of these illnesses. Al- 
though it is widely recognized that the diagno- 
sis and treatment of persons afflicted with a 
nouinfectious disease is the primary respon- 
sibility of private physicians, nevertheless 
private pirysicians do not have the means at 
their command to determine public health 
priorities for a community. 

It is true tliat tire advice of local and State 
public health councils and advisory committees, 
in wliich private pliysicians play an important 
role, must be sought in establislring public 
liealtli priorities. Still, the data collection and 
analysis upon whicfi the establishment of pri- 
orities depends must be accomplished by the 
State or focal agency designated to do this job, 
namely, State and local health deirartments. 

Should a local fiealth department determine, 
as a result of a community health analysis, that 
heart disease is tlie number one health problem 
in the community, then it would not only be 
logical but essential for the local health officer 
to present the px’oblem of lieail; disease as he 
sees it, in all of its ramifications, to the local 
medical society. The health officer at that time 
can pledge tlie assistance of his staff to the 
local medical society in developing or adminis- 
tering any project they may agree upon. 

Although the diagnosis and treatment of the 
jiatient with a noninfectious disease continues, 
as always, to be the jjrimaiy I’esponsibility of 
private physicians, the diagnosis and treatment 
of “conununity illnesses” continues, as always, 
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not by the chroiucally sick. Tliese views leacl 
to the greatest luisconcepbioii of all — that good 
care for the chronically sick is cheap. 

These erroneous impressions have arisen be- 
cause M'o have tried to lump together all chronic 
disease in the same way that we generalize 
about all acute disease. The dilRculty lies in 
the fact that, for medical care purposes, acute 
Ulness has only one stage while chronic disease 
lias several. These are, first, the active or acute 
phase which requires definite diagnosis and the 
application of definitive therapy, and, second, 
the rest of the natural course of the disease. 

l^Hien we discuss medical care needs, facili- 
ties, persoimel, and costs we must specify 
whether we mean the active, acute, first phase, 
with its great demands for highly skilled physi- 
cians and many other professional and techni- 
cal people and resources, or the second phase, 
with its lesser demands on facilities and per- 
sonnel and, therefore, longer cost. 

IVhen a chronic disease hospital has low per 
diem rates, 1 of 2 circumstances prevail: if 
the patients are really sick enough to require 
hospital care, then they are not getting the 
kind of medical care they require; if the pa- 
tients are getting the care they need at this low 
cost, then their needs must be primarily nurs- 
ing or custodial, and the use of tlie term “hos- 
pital” is misleading. High-quality, intensive 
hospital care for the active phase of chi'onic 
illness costs at least as much as care for the 
acutely sick. The reason is clear. In order 
to determine or apply definitive therapy it is 
necessary to establish an accurate diagnosis. 
The diagnosis of chronic illness requires the 
most complex laboratory facilities, the widest 
range of procedures, and the most difficult and 
e.xpensive X-ray examinations. For example, 
tile X-ray procedures for diagnosing lobar 
pneumonia and fractures of the long bones are 
simple compared with those necessary to diag- 
nose a congenital abnormality of the heart or a 
tumor of the brain. 

Diagnosis, particularly in older people, is 
iilso difficult, because often more than one im- 
portant diagnosis is involved. It is not uncom- 
mon that a patient with a tumor of the bowel 
niay also have atherosclerosis, hypertension, or 
other such complications. 


The same complexity prevails in the applica- 
tion of definitive therapy. When a healthy 
person is suddenly struck down wdth an acute 
ilhiess, the treatment is often obvious, and the 
patient’s undiminished resources can be relied 
upon to help liim thi-ough the period of acute 
stress and illness. 

But a patient with chronic disease is likely 
to be older and more debilitated and beset by 
complicating conditions. For example, op- 
erating for carcinoma of the bowel on a patient 
in liis fifties or sixties requires particular care in 
the use of anesthesia because the patient’s vital 
capacity may be less than it once was. His 
heart and blood vessels are not as supple as they 
were, and this must be considered wdien it is 
necessary to replace body fluids. Injudicious 
use of blood and fluids can lead to acute heart 
failure in a patient undergoing such major 
surgery. 

In our experience at Montefiore Hospital 
with the complicated surgery needed by pa- 
tients with chronic disease, whether it be sur- 
gery of the lungs, abdomen, or heart, we find 
it essential that physician anesthetists be used 
because such operations are ahvays difficult and 
the patient’s hold upon life is so delicate. 

The need for the most expert skill applies 
equally to the surgeon, the internist, and every- 
one in the specialties and srrbspecialties of med- 
icine. Chronic disease batters and beats its 
victims. All too often we first see the patients 
when the disease is well along, or on a sec- 
ond or third or even tenth or twelfth hospital 
admission. Their persons, their tissues, their 
spirits must be handled by the most gentle and 
the most proficient. 

The requirements of great skill also extend to 
nursing. Without good nursing, a patient 
%vith a neurological disease or a fractured hip 
can become a patient wdth bedsores or infec- 
tions which threaten his life or at least his 
well-being. The nurse’s responsibilities include 
maintenance of the patient’s nutrition, carry- 
ing out complex treatments, participating in 
the reliabilitation of the patient,' utilizing the 
special relationship to encourage the patient in 
the difficult adjustment to serious ilhiess, and 
many more such vital ta.sks. These make the 
care of the sick, debilitated patient with 
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HEALTH and medical care resources 

X and facilities generally available in our 
country were developed in response to the de- 
mands of acute illness. It is now inevitable 
and desirable that these same resources bo di- 
rected toward the demands of chronic illness, 
which has become the mam preoccupation of 
those in the public licaltli and medical care 
fields. In determining the changes in philos- 
ophy and facilities which our medical resources 
must undergo to deal with this new problem, it 
may be worthu'hilo to contrast the cliaractcris- 
tics of the acute illnesses which have occupied 
ns in the past with those of the chronic illnesses 
which will occupy us in the future. 

The most obvious characteristic of acute ill- 
ness is dramatic onset. The healthy individual 
develops signs and symptoms sucli as sharp 
p.ain, high temperature, or coughing of blood 
which make clear to the patient, to the family, 
and to the physician that serious illness is 
present. In acute disease the length of illness 
is usuallj' brief, most often measured in d.ays, 
and the illness is marked by a crisp, definitive 
end point. Most often the patient makes a 
complete recovery, returning to good health 
and the activities, pur-suits, and responsibilities 
which characterized Iris life before the acute 
illness. The characteristics of most serious 
chronic diseases are so different as to be almost 
the obvei-se side of the coin. 

The onset of many of the chronic diseases is 
so insidious that often the individual will not 
clearly recognize that there is anything seri- 
ously wrong with him. There is no qualitative 
relationship between the presenting symptoms 
and the severity of the underlying disease. 

Dr,. Cherkasky is director of Montefiore Hospital 
for chronic disease. New York City. 


Diabetes is a ver^’^ serious illness whose sequelae 
are disabling and often deadly. We are all 
familiar with the damage to the cardiovascular- 
system which leads to heart disease, kidney 
failure, gangrene of the extremities, blinclne^, 
and other complications of diabetes, and yet it 
is commonly stated that more than a million 
Americans who have the disease are not aware 
of it. The reasorr is obvious; the initial symp- 
tours may present such small deviations from 
the rrormal that neither the patient nor his 
family knows tlrat anything is seriously wrong. 
By defiirition the duration of chronic illness 
is measured not hr days but in weeks, months, 
and year-s. Again irr distinct contrast to acute 
ilhrcss, chronic disease usually does not have 
a sharp end point witlr complete recovery; 
more ofterr disability and handicap remain for 
life. 

The problems that face the individual, his 
family, and society in the care of the chroni- 
cally ill are due to insidious onset, long dura- 
tion, and disability. 

Medical Problems 

To determine the kinds of hospital and re- 
lated facilities required for the care of the 
chronically sick, we should closely examine the 
irredical, nur-surg, and other areas of patient 
need. The view of chronic disease held by the 
general public and even by some physicians is 
colored by a number of misconceptions such as ; 
chronic disease is indolent; not much can be 
done for a chronically sick person; the chroni- 
cally sick can be cared for in lesser facilities; 
not as much or as high-quality doctors’ care is 
needed for the chronically sick as for the 
acutely sick; the most costly and complex re- 
sources are needed by the most acutely sick and 
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you w!io aro coiieefiicd with planning for the 
care of tlio chronically ill in a community close 
your eyes and dream this dream : Your commu- 
nity has no facilities for these people, and you 
can have any you believe necessaiy. 

IVe all Icnow that we will wake to the reality 
of facilities in the wrong place or of the wrong 
kiml, and we must work and live within this 
reality. However, tliis exercise of imagination 
has concrcte value. It is essential that the plan- 
ners in every community have a blueprint, a 
dream, in keeping with the town’s own cultural 
characteristics, needs, and resources, to show 
tliem where they should be going. Then as op- 
portunities present themselves, tliey can jnove 
toward this ideal with a logical, planned 
program. 

YHiat are the facilities a community needs to 
care for the chronically^ sick? 

1. A good general hospital with a broadened 
philosoply, providing not only doctors’ care 
and nursing service but the sendees of social 
workers, and facilities for recreation, rehabil- 
itation, and occupational therapyn In this hos- 
pital patients are not classified as acute or 
chronic but are cared for as their needs match 
the hospital’s resources. 

Tlie hospital patient is a patient who re- 
quires definitive diagnosis and definitive ther- 
apy. Any patient who does not fit these cri- 
teria must be cared for elsewhere. This prac- 
tice will insure that the hospital bed is used for 
ds stated purpose. In effect hospitals should 
be, in toto, intensive care imits. This can be 
brought about only by providing other institu- 
tions to which patients can be transferred when 
they need medical and nursing care less ex- 
tensive and intensive than that provided in the 
modem general hospital. 

2- A home care progi’am for those patients 
I'dio still require medical, mirsing, and related 
care but who no longer require the sireciaiized 
resources of the hospital. In the Montefiore 
Hospital home care program we have, by de- 
sign, selected only patients who are quite sick, 
*iud for them we emphasize the role of the 
physician, the nuise, and the social worker in 
caring for them. We have recently imder- 
taken, in conjunction Avith the Beth Abraham 
Home, a custodial institution, a somewhat dif- 


ferent type of home care program for custodial 
patients. Tlie emphasis and major cost of this 
program center aroimd housekeeping and 
horaemaking services i-ather than doctors and 
medical care. 

3. Tlie nursing home, preferably on the 
grounds of the hospital and certainly under 
the hospital's auspices for medical care and 
medical care supervision. This is a facility 
where patients, after completing the active 
phase of hospitalization, stay for days or iveeks 
and receive tlie nursing care and, it is hoped, 
the aggressive rehabilitation designed to re- 
turn them to the community. 

4. A custodial institution for people wlio no 
longer belong in a hospital and yet cannot be 
cared for at home because of disabilities, handi- 
caps, or social situations. This institution em- 
phasizes nursing care and meets the daily*' needs 
of severely liandicapped people. It would be 
desirable if it were on or near the hospital 
grounds, and certainly its medical care program 
should be under the supervision and direction 
of tlie general hospital. 

5. jYi adequate outpatient department for 
those people avIio are sick but who can travel 
from their homes to the hospital. This activity 
should provide the kind of medical supervision 
and attention which will not only treat the im- 
mediate medical problems of these people but 
also Avill tend to keep them out of institutional 
facilities. 

Sommary 

Chronic disease in its active, acute phase re- 
quires the high-quality, complex diagnostic and 
therapeutic facilities of the general hospital. 
Beymnd this phase lies a varying period when 
lesser but continued medical, nursing, and re- 
lated care is needed. A liome care program, an 
outpatient department, a nursing home, and a 
custodial institution, preferably on the hospi- 
tal's physical premises but certainly under its 
auspices, are required to meet these needs. Such 
broad responsibility should be assumed by tlie 
hospital because its medical and related re- 
sources are organized and available in a manner 
that can rarely be duplicated by lesser medical 
care facilities. 
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chronic illness the greatest challenge that nurs- 
ing, Avith its skills, nndei-stunding, ami com- 
passion, has ever beeji called upon to face. 

Readjusting 

A serious difilcnlty ucconipanj’iaglongillness 
and disability is the impact of the illness upon 
the patient’s relationships Avith his family and 
Avith society, lilosfc families do not have cither 
the financial or emotional resources to Avith- 
stand the onslaught of chronic disestse Avithout 
help, IVo must recognize that chronic illness 
not outy tends to panperizo our families but 
also bus a destructiA'c cllect upon tiie family 
structure. Therefore, avo jnust deal Avith tlie 
personal and familial emotional and social 
abeiTations AAdiich accompany cA’ery serious 
loA\g-tevm illness. 

Hero is a typical e.vamplo of tlicso difficulties. 
A oO-year-old man, tlic head of a family and 
the brejidAviimcr, dcA'olops abdominal SAunp- 
toms, goes to the hospital, is operated on, and 
is found to lu'u'e a cancer of tlie boAA'oI Avith 
some spread. This man not only has his life 
threatened by illness, but after his period of 
hospitalization, lie is going to be handicapped 
and ill for the remainder of his life. Instead 
of being the leader and provider he AA'ill liaA-e to 
be cared for and provided for. 

This is not only a pei-sonal catastrophe, but 
a catastrophe for tlie entire family. His Avife 
has to assume responsibilities Avhicli he for- 
merly bore. His children, for whom he had 
great hopes and aspirations, am no longer con- 
tinue AA’ith their schooling but must help the 
f anrily in its difficulties. One day he is a father, 
husband, leader, producer, giA’-er; seA'eral Aveeks 
later the entire social structure built up oA-er 
a long period of time has been shattered. 

Anyone avIio has cared for the chronically 
sick has seen patients Avhose greatest lack of 
AA’ell-being, Avhose suffering and discomfort 
came, not from the physical pain and the illness 
AA'hich might ultimately destroy them, but from 
the disordered situation Avhich the illness has 
produced within the family. 

We physicians concerned Avith hospital and 
medical care cannot narroAvly define our re- 
sponsibilities as Ave might like to. We must 
define our responsibilities to fit the patient. 


Since the social and emotional effects of long- 
term ilhiess are vital to the Avell-being of the 
patient, the family, and the community, aa'o 
must conceni ourselves with tliis kind of pi-ob- 
lem just as effectively and aggressively as Are 
do Asitli organic tnedical problems. The social 
worker Avith her special training and skills can 
effectively join Avith the physician to meet this 
unportant patient need. The general liospital 
Avill haA'e to broaden its philosophy and re- 
sources to deal Avith this aspect of illness. 

Special skills are needed in medicine, physi- 
cal medicine, psychiatry, social AA-ork, mu-sing, 
A'ocational rehabilitation, speecli therapy, and 
many other areas to enable the patient to make 
the ma.vimum use of his remaining physical, 
mental, and emotional resources. This concept 
of patient cai-e lias recently gained recognition. 
Every geiAeral hospital, nursing home, and 
iiome care program should undertake the re- 
habilitation actiAUties appropi-iafe to its pa- 
tient population. 

Among tbe many other actiAdties tliafc Ave 
iuust undertake in caring for patients witli 
chronic illness is occupational therapy. This 
can be a veiy important tool if it is utilized 
in an intelligent maimer and is integrated Avith 
other medical care. It is sad to realize tliat the 
fii-st e.xtended period of leisure AAdiich some peo- 
ple liave ever had has been enforced by serious 
illness. In our oavu e.\'perience Are haA'e found 
that skilled occupational therapists, warm, 
interested, and Avilling to find out Avhat kind of 
person the patient is, AA'liat his interests are, 
and the directions in which his talents or de- 
sires lie, can help patients to find the AA-ell- 
springs of creativity which e.xist within so 
many people imlmoAvn to themselves or others. 
This discovery adds a neAV dimension to the 
sick person’s life and makes him feel pi'oduc- 
tive and Avorthwhile. 

Other services, such as recreation, vocational 
training, counseling, and job placement, are 
also required. 

Community Program 

In all communities we face the need to mod- 
ify, change, and add to existmg resources, fa- 
cilities, and services so that Ave can adequatel}' 
serve the chronically sick. I recommend that 
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others are to uiicloistaucl his results, ifc also calls 
for an “ungrooving” of the specialist. 

The Health-Related Fields 

In the broadest sense, anything that enables 
an individual to maintain a satisfactory level 
of health may be considered health related. It 
is advisable at this point, however, to limit 
discussion to economic and social services that 
are quite obviously health related and that can 
be readily integrated with those personal and 
family health maintenance programs that form 
the true basis for the public health of the 
community. 

Cormselmg and group work, employment 
after retirement, housing, and community or- 
ganization are vitally importarrt health-related 
sendees, but two important factors underlie 
all of them in our approach to better public 
health. 

One of these is education of the public, es- 
pecially through adult education, without 
which forward movement in each specific serv- 
ice would probably have been much slower 
than it has been. 

The other is our countiy’s means of provid- 
ing income through employment and through 
its social security system. Private and gov- 
ernment enterprise seeks to enable the individ- 
ual by means of his own resources to assume 
the responsibility of his own health and his 
family’s, even through the lean years of retire- 
ment. 

Social Security Programs 

Conditions of employment, including the 
wage level of the general population, play a 
distinct role in maintaining the health of 
"orkers and their families. These conditions 
aie tempered by the degree to which woi'kers 
appreciate their health needs since for many 
lealth is a strictlj' personal matter. This is 
another way of saying that money without im- 
derstanding of how it can best be used is not 
enough. 

It is increasingly apparent that management 
and labor are sensitive to the impact of work- 
ing conditions upon the health of workers, over 
and beyond the safety ineasiu’es that are ad- 


mittedly health related. The growing concern 
about industidal health and about plans for 
services to reduce the costly inroads made by 
chronic illness on productivity indicates the 
direct relationship between jobs and economic 
and individual health. 

This concern is most practically expressed 
in the partnership of government, business, and 
industry in the IsTation’s social security pro- 
grams. These undeniably provide the most ef- 
fective bulwmrk we have in maintaining the 
health of workers and retirees. The achieve- 
ments by 1957 of the past generation in social 
security can be looked upon with justifiable 
satisfaction, even pride, by everyone. The in- 
terdependence of privately and publicly sup- 
ported programs of economic and social se- 
curity and public health programs does not 
require elaboration, although voluntary agen- 
cies may ovei'look at times the fact that their 
selectivity is possible only because the public 
services are in operation. 

It has been said that the public assistance 
program is one of the best means of finding 
cases of acute or chronic illness. This is 
probably true of both the disability and the 
old-age and survivors’ insurance phases of 
social securit}’-, although their lack of direct 
social service may make casefinding a some- 
what minor component of the program. 

The beneficiaries of these services have as a 
rule lo\v or mai'ginal incomes. A large ma- 
jority of them are middle-aged or older people, 
and they are ready victims of illness. Until 
there is a closer working relationship between 
security programs and community health serv- 
ices (both voluntary and public), we shall not 
realize with sufficient understanding that for 
children and older adults inadequate living and 
health facilities are sources of the increasing 
incidence of chronic ailments. The income of 
the older adults usually fails to provide proper 
housing, decent environment, proper nutrition, 
or adequate medical care when and as needed. 
It may be truthfully said, however, that more 
is done in providing medical treatment than 
in underwriting the other factors that might 
help to prevent the present, extensive need for 
treatment. 

The results of huge expenditures of scientific 
effort and funds for the development of the 
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T he fact that health-relutccl services is a 
topic at this symposium is tangible ovitloiicc 
that among those concerned with liealth there 
is recognition of the fundamental Icinsliip of 
health services and those services more com- 
monly regarded as social or economic in pur- 
pose. This is a long step forward toward the 
time wlieji the healtli and welfare of a human 
being and of the public of which ho is an inte- 
gral part will be literally indivisible. 

This is not to deny that there are sicknesses 
of the body and mind tiiat arise from idiysical 
causes accidental to or inherent in the environ- 
ment. To trace and correct these causes is the 
traditional concerir of i)ublic health personnel. 
iiowe\'er, sicknesses arising from social situa- 
tions created by an uncongenial environment 
are more prevalent than ever before and have 
little direct relationship to the traditional focus 
of public health service. If wo endorse the 
premise that the commiuiity’s level of health 
cun only be accurately measured by rating tlie 
level of health of each of its members, then 
the correction of socially induced illnesses be- 
comes a logical matter for the attention of 
those developing or administering public health 
programs. 

If this premise is sound, the real questions 
are how and through whom these economi- 
cally and socially induced illnesses can be dis- 
covered and corrected. Since the basic unit of 
our work is the human being, the general cur- 
rent thinking (but not current practice) sug- 

Miss Randall is a consultant on services for the 
aging for the Community Service Society of New 
York, and vice chairman, National Committee on 
the Aging, National Social Welfare Assembly. 


gests that treatment of the whole man is essen- 
tial to the attainment of desired results or their 
nearest approximation, according to the means 
at our command. 

It is perliaps tz’ite to comment that the com- 
plexity of organized society, and the rapidity 
by which that complexity is constantly being 
compounded, is often at the root of tlie indi- 
viduaFs difficulties. It is even more trite to 
point out that well-directed and well-balanced 
teamwork is required if the interrelationship 
of these services and interests is to be demon- 
strated. 

The team winch comes into existence 
through our accepting the concept of a close 
relationship between social and health services 
consists of health and socioeconomically 
trained personnel, and, incidentally, the indi- 
vidual and his family. The task of the pro- 
fessional members of that team is to bring 
together as best they can the skills of the par- 
ticipants Avhose specialties have been splintered 
from the originally comprehensive and central 
core of treatment. 

With the growing number of specialties in 
health and health-related fields, it is no longer 
possible for one person to he equally well 
versed in all of them. But it is possible to be 
aware of the potential that resides in tlieir 
combination for preventive and better patient 
care and for public health. Witliout merging 
skills, the potential is obscured or lost. 

In our day, it is the chronic or long-term M- 
ness or invalidism induced by sucli illness, with 
its health, social, and economic ramifications, 
that professional medical personnel are called 
upon to diagnose, understand, and treat. This 
may call for further specialization, but, if 
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strains created by tliis complexity, some glim- 
raer of imclerstanding of these attitudes be- 
comes an essential component of liealtli and 
social security programs. 

If as one clolegato to a governmental session 
forcefully commented, “Try to got a doctor to 
go to the home of an old chronic ! It’s ijure 
nonsense to talk about it. Doctors just don’t 
and won’t go !” If this is true, whatever the 
reasons, doctors must come to depend on team- 
work with social worker’s and public health 
nurses. For their success in working with peo- 
ple derives from a clear and sometimes intimate 
acquaintance Avith physical, psychological, and 
economic conditions in the home. 

Today the public health nurse is the pro- 
fessional person most frequently visiting the 
home of chronically ill people. Generally, she 
IS the one aaIio is most welcome because of her 
easily under-stood and readily accepted service. 
If Avays can be f oruid to use her special skills at 
the outset of counseling, caseAvork, or gr’oup 
work, Ave are more certain to find, as Ave have 
in the agency Avith which I am connected, that 
as health problems are minimized or resolved 
social situations have a Avay of being resolved 
or of resolving themselves more quickly. 

iluch has beerr said and A\n’itten on tire pre- 
ventive aspects of gr-oup Avork iir clubs and day 
centers Avith older people. Perhaps some of 
these claims can be substantiated. Experience, 
hoAvever, cogently indicates that pi’ofessionally 
dhected clubs and ceirters are seriously handi- 
capped and limited unless they have direct ties 
with counseling, caseAvork, or health services. 
Ihe handicap stems usually from the need for 
help on physical and merrtal health problems; 
the staff is often unable to advise these people 
or to refer them correctly. 

All this seems to point to the nece.ssity for a 
greater emphasis on the physical and mental 
health aspects of social work, particularly in 
the family and group Avork agencies, and a 
greater emphasis on the social aspects of health 
Work for health personnel. 

As some of us Avatch service programs for 
older people, of Avhom many are handicapped 
hy chronic illness or invalidism or are likely 
candidates for similar handicaps, the need for 
0- Avorking liaison hetAveen the branches of 
comprehensive care” is distmctly higlilightecl. 


With' the current shortages of trained person- 
nel in all fields of service, probably the most 
Avo can expect or ask for is that the desirability 
of such teaiuAVork he recognized through the 
appointment of consultants from the field of 
health in social agencies and from social serv- 
ices in health agencies. 

Postretiremenf Employment 

If Ave consider postretirement employment 
desirable, Ave must fimd some Avay of making 
employers and employees aAvare of the Avorking 
conditions that are conducive to maintaining 
health at a level necessary to meet the require- 
ments of the daily job. We must also learn more 
about an individual’s health potential so that 
Ave may look for positive possibilities of em- 
ployment. If it is a fact that Ave are reaching 
our later years in better health than our fathers 
or their fathers did, let us hope that health 
personnel can help us capitalize on this fact 
through the employment of older and retired 
AA'orkers. 

There is at present a vague, but probablj’- not 
baseless, notion that with better financial un- 
derpinning of I’etirement, older persons are less 
apprehensive about it and more willing to 
accept it, especially if retirement has been 
planned for. But we have a long Avay to go 
before retirement is fully Avelcomed and an 
equally long Avay to go before it is sufficiently 
underwritten to overcome the need many older 
people have of Avorking mainly for the money 
tliey can earn, regardless of psychological or 
social motivation. 

Society must also cope Avith the “right to 
Avork” at anj' age, for the worker’s sake and 
perhaps for the sake of society as a Avhole. 
This topic is so controversial I shall only com- 
ment that employment program for the 
elderl}' must be closely allied Avith a constantly 
Avatchful health program of preA^ention, treat- 
ment, and restoration. The last of these has 
not so far been as readily available to older 
people, either Avorkers or nouAvorkers, as actual 
circumstances Avarrant. 

IVliereas older people are exceptionally a’uI- 
nex’able to the consequences of acute disease, Ave 
are finding they are also capable of an encour- 
aging degree of restoration if given the benefit 
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Salic vaccine ^yel•o dramatic; it would be won- 
derful if there could be an equally dramatic 
demonstration of what similar amounts of 
money and scientific effort might do to prevent 
or minimize the high incidence of malnutri- 
tion. Thousands of malnourished children 
and older adults are susceptible to acute or 
chi’onic disease, bxit exist on assistance grants 
and insurance benefits that, with all the will 
and skill to spend wisely, are just not enough 
to encompass their health needs. 

With the new national priblic assistance 
grants that permit some States to take advan- 
tage of funds to provide more adequate medical 
care for recipients of public assistance, there 
will bo s2)otty improvement. But with low 
levels of basic assistance in many areas, little 
moi'e will be accomjilished than ex post facto 
treatment. Strong bodies that resist more 
readily the inroads of acute or chronic illness 
will not bo built. The jjrogram, moreover, Avill 
not heli> the beneficiaiy of social insurance 
whoso funds are suilicient to make him in- 
eligible for even consultation regarding his 
health needs, but are insiiflicient to enable him 
to pay for proper care. Bdiat is vital in all 
this is the growing opportunity and necessity 
for teamwork among the arms of public .serv- 
ices at every level of government and among 
olHcial agencies and voluntary social and health 
services at the local level. 

iifoney, or the lack of it, is only one factor 
in the health situation. Hence the Public 
Health Service’s development of the Chronic 
Disease Program offers a service of tremendous 
value that jjublic and voluntary social agen- 
cies should promptly seize upon. The present 
possibility of educating the public about the 
known causes of illness, the effects of untreated 
illness, and the wisdom of taking advantage of 
the vastly improved knowledge of illness is 
without past parallel in most communities. It 
is a matter of record tliat lectures and discus- 
sions that attract the largest number of adult 
listeners and uiterested participants pertain to 
health and the prevention or treatment of ill- 
ness. Matters of income maintenance run a 
close second. The necessity of learning to 2>ro- 
tect health and income is engaging more of the 
time, efforts, and funds of private persons and 
organized groups than ever before. 


Individuals and social agencies, however, 
need a better understanding of health and iU- 
ness and the effect of the latter on their work. 
Health agencies have a similar need to under- 
stand the meaning of individual attitudes and 
family culture and their impact upon physical 
and mental health. 

Informal and formal groups offer an un- 
usual oirportimity for the dissemination of 
health information; the phenomenal growth of 
adult education programs should be taken ad- 
vantage of without delay. 

Counseling, Casework, and Group Work 

In recent years the direct personal relation- 
ship befnveen an individual and the social 
worker whose primary concern is the well- 
being of that individual has also gone through 
some changes. It is now divided into two 
phases: counseling and casework. This de- 
velopment seems to imply that counseling is 
either the threshold for casework or a rather 
diluted form of the intensive process that 
characterizes casework. IVlietlier or not this 
is an accurate analysis, we find more and more 
people, particularly the middle-aged and older 
people, seeking “counseling” on health matters 
in all kinds of service agencies. Much more 
must be done in training and in the develop- 
ment of mutual imdei'staucling betAveen health 
and social services if such counseling is to he 
sound. 

Grouji Avork, m social service, helps people 
adjust to each other by coming to grips with 
their needs as they are modified or aggraA’ated 
by the needs of others and by obtaining indi- 
vidual satisfaction through group action. 
With older people, this phase of social work 
is u-sed extensively, with varying success, in 
“golden age” clubs and in day centers. 

In coimseling, caseAvoi’b, and groiqj Avork it is 
essential to know the person as he is in a 
A'-ai’iety of settings and relationships (as a 
famil}’’ member, Avorker, and citizen at large) , 
and as he thinks he is. There can be a real 
difference between the tAvo. 

Of all the settings, the most important js the 
home; for here attitudes about health as about 
other mattei-s originate. As living becomes 
more and more complex, as the fix*mjie»s o 
family ties yields to some of the stresses and 
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whoso mtijoi- objective is better service to the 
individual. Ultimately these measures should 
improve the quality of care in institutions as 
well as in homes, when the home-care programs 
are expanded. 

As one observes the changing purpose of hos- 
pitals and homes for the aged and the changes 
in the actual use of them (nursing homes, for 
example, are now established as a part of the 
coiunumity’s medical care facilities), one has 


an almost overwhelming sense of the immensity 
of the task of community education and organ- 
ization that lies ahead bef ox’e we find the chron- 
ically ill patient in the right place at the right 
time. 

Sincerely interested leadership promises a 
brighter future, especially if all the “relatives” 
of the health field join with it in order to work 
toward an earlier approximation of the goal of 
comprehensive health care. 


Medical Research Expenditures in 1970 


Expenditures for medical research in this 
country can and should be tripled to reach a 
billion dollars a year by 1970, a group of 
special consultants to the Secretary of Health, 
Education, and Welfare said in a recent report. 

The special consultants, 10 prominent medi- 
cal educators and industry research executives, 
were appointed in 1957 by the Secretary to 
advise him on long-term needs in medical re- 
search and medical education. Dr. Stanhope 
Bayne-Jones, formerly dean of Yale University 
School of Medicine, was chairman. 

The consultants warn, however, that such an 
expansion of medical research will require a 
major increase in the number of physicians 
and other scientists — from 20,000 now to 
45,000 in 1970. To make possible this in- 
crease in research staff and at the same time 
to provide a sufficient number of physicians to 
give adequate care to the expanding popula- 
tion, additional educational facilities will be 
needed, they indicate. 

According to present estimates, there %vill be 
only 19,000 additional physicians and scien- 
tists for medical research during the next 12 
years, 6,000 short of the estimated 25,000 ad- 
ditional workers needed, the report states. 


The consultants believe that “it xvould not 
be in the public interest for the number of 
physicians in the Nation to fall below the ratio 
of 132 for 100,000 jxersons.” This ratio has 
remained fairly constant over the past 30 
years. 

To maintain this ratio, they assert, would 
require construction of from 14 to 20 new 
medical schools at a cost of between $500 
million and $1 billion. This expenditure for 
medical school construction would be on a 
much larger scale than has heretofore been ' 
contemplated. 

As the consultants point out, however, even 
if these large funds are made available im- 
mediately, the ratio of physicians to popula- 
tion will fall before 1970 because of the usual 
lapse of 10 years from the time a school is 
planned until the first class is graduated. 

If the Federal Government continues to pro- 
vide about half of all funds for medical re- 
search, Federal expenditures would increase 
from 8186 million in 1957 to approximately 
$500 million by 1970, the consultants estimate. 
Industry’s share in 1970 would be more than 
$300 million, and contributions of private 
philanthropy would amount to $100 million. 
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of rehabilitnfcion. Hence an unbiased partner- 
ship among managcmentj labor, employment 
counselors, and healtii agencies assumes higli 
priority for enudoymont practices in the period 
currently designated as “retirement years.” 

Housing 

Wliero and how people live unquestionably 
helps to determine tlio status of health tJiey can 
maintain. The public health services have long 
been engaged in evaluating the sanitation and 
environmental factoi'S ivldch advei'sel}' affect 
health. Their concern not only for those facili- 
ties designed to house special health services 
but for housing accommodations in Avhich peo- 
ple live assumes greater validitj'' as more people, 
especially the chronically ill, continue to re- 
main at home when sick. 

If wo take only the fact that about 95 out of 
100 older people live in their own homes, either 
alone or in families, and relate that to the fact 
that the proportion of persons limited b}' 
chronic ailments is higher in the upper age 
brackets, it is not dillicult to estimate the im- 
portance of any program of home health care 
and the attention that must be paid to the aj)- 
propriateness of the homo itself. 

Whereas good family relationships are fun- 
damental to propriety, the actual physical ac- 
commodations and their proximity to available 
services should bo given equal consideration, 
whether the housing is under private, quasi- 
public, or public auspices. Princijiles of archi- 
tectural design such as public health agencies 
propose for health facilities to reduce hazards 
and to be useful even for those with oi’tho- 
pedic handicaps may be applicable to private 
housing. 

Certainly, in any large multiple dwelling as 
well as in individual homes accommodations 
that enable the chronically ill to remain at 
home have economic and social values that ap- 
pear to merit serious thought. 

The advice and help of health persomiel are, 
or should be, an integi-al factor in such plan- 
ning. As we look ahead to more extensive 
public housing programs for the elderly this 
becomes self-evident. But most conferences 
bog down on questions relating to the services 
and kinds of living quarters that are desirable 
and functional for the elderly under clianging 


health circumstances. It is not a question of 
what, or how much of what, should be included 
in proposed or future housing plans for ade- 
quately accommodating the sick or infirm; we 
are confronted with the immediate issue of 
what should be done for those who have lived 
in housing developments long enough to be now 
among the aged. The housing and the tenants 
have aged together. 

Community Organization 

As we consider the community in which the 
chronically ill live and realize how great the 
gap is between facilities, services, and oim 
knowledge about who the chronically ill are and 
what their demands are, it is easy to become 
discouraged. 

Yet there is a trend (and perhaps the needs 
of the chronically ill are partially responsible) 
whicli is quite encouraging. This is the move- 
ment for the gradual merger of health and wel- 
fare lilanning agencies. Citizens are showing 
greater interest as more and more families are 
faced with problems for the solution of whicli 
neither services nor facilities exist, to say noth- 
ing of funds. 

In these community movements there is a new 
realization that no single group in the commu- 
nity can be exempt fi-om participation in both 
planning and action. Management and labor 
and professional personnel from all govern- 
mental and volimtary agencies and disciplines, 
including the church, and mterested laymen 
will all be involved since all are directly af- 
fected. There is still the troubling tendency to 
specialize in disease entities or in groups defined 
by age and other distinctive characteristics, but 
even in specialized agencies (for example, the 
heiirt associations and commissions for the 
aging and aged) there is an intense awareness 
of the need for being a part of the local, State, 
and national community wide approaches to the 
prevention and control of chronic illness. 

Another encouraging sign is the trend to 
bring together, at least as affiliates, the various 
institutional programs of diagnosis, treatment, 
and restoration that serve the chi’onically ill. 

It will be still more encouraging when social 
service agencies are more definitely coordinated 
with and are promoting this type of affiliation 
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A refined method of estimating numbers of future births, based on 
age-parity specific rates, is used to obtain two series of birth projec- 
tions for the period 1956-65. 


Short Range Birth Projections 

JOSEPH SCHACHTER, B.B.A., DEWARD E. WAGGONER, Ph.D., and PASCAL K. WHELPTON, B.A. 


E stimates of the number of births that 
will occur during the next 10 j^ears are of 
considerable importance for effective program 
plaimmg in areas of public health, social wel- 
fare, economic activity, and conrmunity facili- 
ties. In response to the need for such data, 
various methods have been developed for esti- 
mating the number of future births on the basis 
of alternative assvunptions as to fertility 
trends. These estimates are generally called 
projections. TVhile they do not j)urport to 
predict the future, projections are usually de- 
signed to provide alternative birth series repre- 
senting the range of reasonable possibility. A 
large element of judgment is, of course, in- 
volved, but a Icnowledge of fertility trends and 
an understanding of the current demographic 
situation are basic factors in the quality of the 
results. 

Of the various methods for making birth 
projections, the one most widely accepted uses 
age-specilic birth rates to measure fertility 
(I, 2 ). This rate is defined as the number of 
births to mothers of specified age per 1,000 
women in the corresponding age group. Time 

il/r. Schackter and Dr. Waggoner are assistant chief 
and chief, respectively, of the Natality Analysis 
Section, National Office of Vital Statistics, Public 
Health Service. Mr. Whelpton is director, Scripps 
Fourulation for Research in Population Problems, 
Miami University, Oxford, Ohio. The paper is 
based on one presented at the meeting of the Popu- 
lation .'issociation of America, Chicago, May 4, 
1958. 


series of these fertility i-ates are extrapolated 
on the basis of alternative assumptions as to 
future trends. A parallel series of estimates 
of the projected female i^opulation in the repro- 
ductive ages is obtained by “aging” the present 
population the required number of years and 
adjusting for anticipated mortality and net im- 
migration. The projected rates are then ap- 
plied to the projected numbers of women to 
derive estimated numbei’S of births. 

A logical refinement is introduced into the 
foregoing procedure by the substitution of the 
age-parity specific birth rate as the fertility 
measure. This rate is a birth probability, hav- 
ing as its denominator the luunber of women 
of specified age at the beginning of the year who 
are subject during the year to a birth of speci- 
fied order. The numerator represents the niun- 
ber of these women who experience a birth of 
this order during the observation year. Thus 
the age-parity rate identifies the female popu- 
lation at risk of pregnancy not only in terms 
of the women's ages but also the order of birth 
to which they are subj ect. The age-specific i-ate, 
of course, does not take explicit account of this 
latter variable. 

In the proposed method of j)rojection the 
birth probabilities are extrapolated and applied 
to successive cohorts of women cla.ssified bj'- age 
and parity. The end product is a series of birth 
frequencies classified by single years of age of 
mother and by birth order. We have applied 
this procedure experimentally to obtain two 
series of birth projections for the period 
IbaC-fw, based on available fertility data 
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A 2-duy orientdtlou course In at- 
luospherlc pollution presented by the 
University of North Oatollna lit 
Chapel nUl in cooperation with the 
North Carolina State Board of 
Health has kicked off the State’s 
first clean air inventory. A 0-inonth 
statewide study will be carried out 
under a Piibllc Health Service grant. 


« 


» 


New York State Health Connnls- 
.‘<ioner Hllleboe last July asked the 
State Attorney General to bring 
legal proceedings against more than 
700 hotels aud camps that had not 
obtained iiermits to operate. Under 
the law, a .sanitary permit i.s re- 
quired for every "temiiorary resi- 
dence” in the State. 


« 


» 


' .Uniost 3,000 jibysicaliy liaiidicaji- 
ped workers are employed by the 
Department of Uealtb, Kducaflon, 
aud Welfare, in a total payroll of 
OJ.OOO. 


Dr. Leonard Greenberg. New York 
Clt}’’s commissioner of air pollution 
control, urges city motorists to 
maintain vehicles so as to combat 
visible e.vhaust smokes. A leallet 
on the subject, prepared by his of- 
fice, can be obtained from the De- 
partment of Air Pollution Control, 
15 i’ark Uow, Neu Yox'k 3'-, N. Y. 

« » 

Two .amendments to the New York 
public health law require that firms 
and institutions apply to the State 
Health department for permits to 
deal in, or dispense, narcotics after 
July 1, 105S. Each licensee is re- 

.luired to pay a §25 fee. and to regis- 
ter blemually starting April 1, lOGO. 
Hospitals, laboratories and dispen- 
saries must pay §10 fees and ar 

also subject to biennial leglstration. 


Uli;h\Yay accidents are gaining 
recognition a.s the principal cuiiso of 
death and disability among juigra- 
tory agricultural workers. 

The Toledo, Ohio, Diocesan Coun- 
cil of Catholic Women has prepared 
aud distributetl a 2-page pamphlet in 
English and Spanish on safety sug- 
gestion.s-, based on the new ICO rcs- 
uUitions-. 

^ligrant workers may operate 
their out-of-state regi.stcred motor 
vehicle.s in Maryland for e.vtendable 
periods of 90 days provided they 
first obtain a permit from an office 
of the Maryland Department of Em- 
ployment Seeiirity and conform with 
otlier reiiuiroments reguhiting the 
use of vehicles trausiiortiiig seasonal 
farm tabor, the distance between 
crop and destination (not to o.veeed 
35 miles), and the insurance cover- 
age of vehicles (inlnlnmm of §10,- 
()00-,§20,000 PI and .§5.000 PD). 

Pennsylvania’s transportation reg- 
ulations, similar to the ICC’s, require 
owners of out-of-state vehicles used 
to transport seasonal crop workers 
to olitain a siiecial permit. Yohicies 
must also be officially inspected. 


3Iore than 25,000 copies of the 
leaflet, Food Facts vs. Food Falla- 
cies, have been distributed since it 
was prepared in April 195T for the 
Department of Health, Education, 
aud Welfare to warn against quack- 
ery in nutrition. 

« » 

Three demonstration projects in 
Indianapolis, Kansas City, and Cin- 
einmiti will show what can be done 
ill tlie aliove municipalities for those 
with “per.sonal adjustment problems 
ivhieh prevent them from uiaintaia- 
ing employment.” The Office of 
Vocational Rehabilitation is paying 
the hulk of expenses. 

.1 project at the Indianapolis 
Goodwill Industries gives prefer- 
enoe to physically disabled persons 
with emotional problems. Goodnill 
aud the Indiana Mental Health As- 
sociation will share $50,000 cost for 
the first year of a 3-year program. 


« 


« 


.Vn all-out program of home in- 
siiectlon by fire departments would 
cut fire deaths ns much as 30 per- 
cent, according to Percy Bugbeo, 
general manager of the National 
Fire Protection Association There 
were 6,405 accidental deaths by fire 
in the I'nitod States during 1050. 

« » 

In 1000, according to the Health 
Information Foundation, nonwhite 
infants could expect to live 33 years. 
By 1955, their life expectancy in- 
creased to C3.2 year.s, still T years 
less than the average for whites. 


.1. series of publications on air pol- 
lution, poisoning, and library re- 
sources have been issued by the 
division of occupational health, 
'Texas State Department of Health, 
in Austin. 'Their titles are; 

Ordinances and Legislation Be- 
lated to Air Pollution, OH-20, De- 
cember 1957; Current Trends aud 
-tpiiroach to .lir Pollution Problems 
in Texas, On-20A, January lOSS; 
The Problems and Effects of Air 
Pollution, OH-20B, January 1958; 
Communities and Counties in Texas 
Where Accidents Involving Use and 
Transportation of .Itomic Materials 
Might Ooour, OH-25, Ajirii J03S. 

Poison Control Centers: Recom- 
mended First ,\id Measures, OH-24B, 
June 195S; Poison Control Centers 
Located in ’Texas, OH-24.\, June 
195S. Economic Poisons Currently 
Recommended by Texas Agricultural 
Extension Service, and Organisms 
Against Which Recommended, OH-G- 
1 (superseding OITO), March lOog 
Important Economic Poisons, OH- 

3-1 (superseding on-3), March i03S; 

Poison Control Centers: Toxicology 
I„form.-i£ion, 011-24, April 193S; and 
Occup.a tional /’H' 

19-1 (siipersediug OH-IJ), April 

195S. 
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Births in millions 


Figure 2. Actual and projected numbers of births, United States, 1940—65. 



3. Have a slope of zero iir 1960. 

The following general equation was used to 
fit the curves to each of the series of obsei’ved 
data; 

v^-=ax‘-\-hx-\-c . 

where -y® denotes the computed rate correspond- 
ing to the abscissa x (year— 1950) . Here a, 6, 
and c are constants to be determined for each 
series in accordance with the conditions pre- 
viously stated, which lead to the expressions: 

1=0 \ z / x=o 

i)=-20a 

e= 69.750,-1--*-+ J? 

where Y, is the observed rate in the year 
1950+a', and d/^=a-=-2aj-i- 69.75. 


Separate equations conforming to the con- 
ditions set forth above w'ere computed for each 
of the series of age-parity rates and mathe- 
matically extrapolated to 1960. As a visual 
check on the goodness of fit, freehand curves 
were also plotted and extrapolated, and the 
results were compared Avith those obtained 
mathematically. In a few cases the freehand 
curve appeared to provide a more reasonable 
basis for projection purposes, and these were 
so used. But in general, the mathematical re- 
sults wei-e foimd to be suitable. Age-parity 
rates Avere then derived algebraically for each 
j'-ear 1956 to 1960, and the rates for the latter 
year Avere used also for the 1961-65 period. 

Cohort Survival 

The next step in the projections Avas tiie ap- 
plication of the projected rates successively 
eacli year to tiie numbers of Avomen of corres- 
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through Ihoo and on alternative assumptions as 
to future fertility. All birth data are adjusted 
for under-registration. 

Projection Series A 

Age-parity speciiic birth rates for the period 
1950-55 were furnished by "inielpton, together 
with figures showing tiro estimated distribution 
of the female population as of January 1, 1955, 
by single year of age and by parit}'. These 
data aird a detailed discussion of their rraturc 
will bo preseirted in his forthcouriirg fertility 
monograph, which revises and e.\pands an 
earlier pubiicatiorr on tire subject {$). The 
birth rates were formed into time series 
for each age-parity group and e.xamined to 
determine their trends iir receirt yeai-s. Ther-e 
were about 240 such series, some of wliich are 
illustrated irr iiguro 1. Irr general, tiro trend 
showed air upward movement during the G-year 
period but at a declining rate. 

Figure 1. Age-parhy rates for third births to v 


Fertility Assumptions 

^ For extrapolation purposes, various assump- 
tions couldj of course, be made as to tire future 
direction of fertility trends. A reasonable pos- 
sibility, however, was that these curves would 
level off by 1960 and remain at that level rurtil 
1965. This hypothesis formed the basis for 
series A, the first of two illustrative projections. 
A second series, series B, was also prepared, 
based on the assumption that the 1955 age- 
parity rates would remain the same in each of 
the years 195G-65 (fig. 2) . 

To appl}' S 3 ’sfcematically the fertility assump- 
tions underlying series A, a second-degree 
equation wms fitted to the 1950-55 age-parity 
rates, tire curve of which would satisfy the fol- 
lowing conditions : 

1. Form a least-squares fit to tire data for 
1950-55. 

2. Pass through the aritluiietic mean of the 
1954 and 1955 rates at the ordinate midway 
between those for the 2 j'eai’s. 

»en 25-29 years of age, United States, 1950-65. 
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grants to the total number of births during the 
projection period is small. For 1960, births 
to immigrants represent only 1.7 percent of 
the estimated total, and for 1965 less than 3 
percent. 

Adjustment of First-Birth Estimates 
iln analysis of first-birth and marriage fig- 
ures during the postwar period shows a high 
linear correlation (.96) between the two vari- 
ables, with a lag of 1 year. It is believed that, 
if this relationship is utilized, some further re- 
finement is introduced into the projections of 
first birtlrs for 1956-58. Since annual marriage 
data are presently available only through 1957, 
it is not possible to carry out the adjustment 
of first-birth projections beyond 1958. 

The followmg regression equation for the 
relationship between marriages (Z) in year M 
and first births (F) in year d/ -f 1 was derived 
for the period 1918-55 : 

Y - 668,000 + 0.3128Z 
The adjustment of first births by siirgle years 
of age of mother in the original projections to 
the estimate of first births based on marriages 
was made on a pro rata basis. The revised fig- 
ures differed only slightly from those obtained 
by the use of parity rates; the amount of ad- 


Table 2. Cumulative birth rates ^ for cohorts of 
women surviving to 1955 and 1965, conti- 
nental United States 


4ge (years) 

1955 

rate 

1965 

Series A 
projection 

Series B 
projection 

Rate 

Percent 

increase 

over 

1955 

Rate 

Percent 

increase 

over 

1955 

15—19 

06 

S65 

1. 71S 

2, 191 
2, 318 
2, 263 
2, 233 

95 
907 
2, 163 

2, 889 

3, 051 
2. 889 
2,616 

-1. 0 
11. 8 
25. 9 
31. 7 
31. 8 
27. 7 
18. 5 

100 
923 
2, 062 
2,821 

3, 006 
2, 860 
2, 638 

1.2 
6. 7 
20. 0 
28. 6 
29. 7 
26. 6 
18. 1 

25-20 

30-31.. : 
35-39.. 

10-14. ' 

'15—47 


‘ dumber births per 1,000 women. 

for 1955 based on actual figures; d.ata 
r lJuo derived from birth projections. 


Table 3. Estimated percent childless among 
cohorts of women surviving to 1955, 1960, 
and 1965 ^ 


Age (years) 

1955 

Series A 
projection 

Series B 
projection 

1960 

1965 

1960 

1965 

15-19— 

92. 2 

91. 9 

92. 3 

92. 0 

92. 0 

20-24 

50. 1 

16. 2 

46. 2 

48.2 

48. 2 

25-29 - 

24. 2 

19. 4 

17. 5 

20. 0 

19. 2 

30-34 - 

15. 7 

13. 7 

11. 1 

13. 8 

11. 4 

35-39 

17. 1 

11. 6 

10. 1 

11. 8 

10. 4 

40-44 

20. 7 

15. 9 

10.7 

15. 9 

10. 9 

45-47.- — 

22. 5 

20. 0 

13. 7 

20, 0 

13.7 


‘ 1955, actual; 1960 and 1965, projected. 


justment averaged about 1 percent per year 
for the 3 years. 

Results 

On the basis of series A assumptions, total 
live births increase from 4,104,000 in 1955 to 
4,446,000 in 1960, and then climb more rapidly 
to reach a figure of 4,994,000 in 1965 (table 1). 
First birtlis, after an initial rise from 1,138,000 
in 1955 to 1,164,000 in 1957, drop off slightly in 
1958 and 1959. Thereafter, however, the num- 
ber climbs steadily to 1,345,000 in 1965. 

Second births decline for the first 6 years of 
the projection period (from 1,104,000 in 1955 
to 1,075,000 in 1961), then turn upward during 
the next 4 years, and by 1965 number 1,150,000. 
All higher-order births increase consistently 
during the 10-year span. The following figures 
show the relative increase of birth-order fre- 
quencies from 1955 to 1965 implied by projec- 
tion series A: 


Live Pcrcont 

'birth order increase 

Total 21. 7 

First IS. 2 

Second 4 . 2 

Third 9, 4 

Fourth 

Filth 

Sixth 

Seventh 87. 5 

Eighth and over s 


An interesting aspect of tlfis birth projection 
tecluiique is that it permits the derivation of 
ciunulative fertility rates and estimates of the 
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ponding parity and age. Tho method used 
Avas that of cohort surAdval. This refers to 
tlie shifting of a population at a giA-en date 
forward in time, making alloAA'ances in each 
age cohort for attrition due to mortality and 
for adjustments in its parity composition. As 
each cohort adA'ances from one year to the next, 
its parity distribution changes to reflect its fer- 
tility experience in the previous year. The 
process iuAmlves an iterative series of succes- 
sively linked computations. 

Mortality and Migration 
Mortality projections Avere needed to com- 
pute the proportion of each population cohort 
surviving from one year to the next during the 
1056-65 period. The necessary surAuval fac- 
tors Avere furnished by Thomas N. E. Grevdle, 
assistant chief actuary, Social Security Admin- 


istration. They reflect assumptions of “me- 
dium” mortality during the 10-year period, 
that is, a moderate continuation of the pres- 
ently declining mortality trends. 

Account Avas taken separately of the number 
of births to the net immigrant population dur- 
ing the 1956-65 period. Estimates Avere ob- 
tained from the Bureau of the Census of female 
immigrant population projections by age for 
the 1957-60 and 1961-65 periods. Erom these 
data estimates of annual net immigi’ation were 
derived. The cohort suiwival method Avas used 
to obtain the age distribution of each year’s 
complement of immigrant females in each of 
the remaining years of the projection period. 
To the cumulative totals of immigrant females 
in each year 1956—65 Avere then applied the 
age-specific fertility rates derived for the geii- 
eral population. The contribution of immi- 
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Table 5. Series B birfh pro|ecfioti resulls for the United States, 1956-65 " 




Live birth order 


Year 

Total 

1 

2 

3 

4 

5 

6 

7 

8 and 
over 





Number in 

thousands 



1955= 

4, 101 

4. Ill 

1, 138 

1, 104 

800 

462 

2i9 

265 

271 

294 

306 

316 

323 

333 

340 

347 

354 

139 

149 

159 

167 

177 

187 

195 

203 

210 

217 

223 

SO 

86 

92 

98 

104 

no 

117 

123 

129 

134 

139 

132 

137 

144 

152 

161 

171 

182 

193 

205 

217 

229 

1956 

1,117 

1. 075 

802 

480 

1957 . 

4,121 

4, 159 

1,107 

1,052 

801 

496 

1958 

1, 108 

1, 034 

798 

508 

1959 

4,201 
4,259 
4, 330 

4, 41S 

1, 118 

1, 024 

794 

517 

1960 

1, 137 

1,022 

791 

524 

1961 

1, 162 

1,028 

791 

530 

1962 

1, 196 

1, 041 

793 

536 

1968 

4, 518 
4,633 
4, 762 

1, 232 

1,061 

800 

5-=2 

1961 

1,274 

1,320 

1,086 

810 

548 

1965 

1, 116 

824 

556 










Rate per 1,000 women 15-44 years old = 

1955 2 

116. 2 

32. 2 

31. 3 

22. 6 

13. 1 

7. 1 

3. 9 
42 
4 5 

4. 6 

4. 9 

5. 1 

5.3 

6.4 
5. 5 

2. 3 

3. 7 

3.9 
4.0 
4 2 
4 4 
4 7 
4 9 
5. 2 
5.4 
5.6 

5.9 

1956 

116. 0 

31. 5 

30. 3 

22 6 

13. 6 

7. 5 
7. 6 

2. 4 

1957 

115, 5 

31.0 

29. 5 

22. 5 

13. 9 

2. 6 
2.7 

1958 

115. 4 

30. 7 

28.7 

22. 1 

14r 1 

8. 2 

3959 

115. 7 

30. 8 

28.2 

21. 9 

14. 2 

8. 4 

2. 9 

3. 0 

3.2 

3.3 
3. 4 
3. 5 
3. 6 

1960 

116. 5 

31. 1 

28.0 

21. 6 

14. 3 

8. 6 

1961 

117. 6 

31. 5 

27. 9 

21. 5 

14. 4 

8. 8 

1962 

117. 9 

31. 9 

27.8 

21.2 

14 3 

8. 9 

1963 

118. 8 

32. 4 

27. 9 

21.0 

14 2 

8. 9 

1984 

120. 0 

33.0 

28. 1 

21.0 

14 2 

9. 0 

6. 6 

1965 

121. 7 

33.7 

28. 5 

21.0 

14 2 

9. 0 

5. 7 




1 








* Based oa assumption that rates in 1 956-65 will remain at 1955 level. 

>Ratef based on Whelpton’s population estimates, which differ slightly from those prepared by the Bureau 
of the Census and used in National Office of Vital Statistics publications. 


percent of the official counts (table 4). With 
regard to birth order, the largest difference in 
1956 -was 2.7 percent, and the imweighted avei*- 
age difference for all birth orders, ignoring 
signs, 1.1 percent. The situation was similar 
with respect to age of mother. The largest 
difference was 2.8 percent, and the avex'age 
difference, 1.5 percent. Virtually all the pro- 
jected birth-order and age-of -mother totals for 
1956 correctly reflected the direction of the true 
change from 1955. National data for 1957 by 
age of motber and birth order have not yet 
been tabulated. It is recognized, of course, 
that 1- or 2-year projections, however made, 
are much more apt to approximate the actual 
counts than projections 5 or 10 yeai’s ahead. 

PfoiecHon Series B 

A second projection, series B, was com- 
puted on the basis of the fertility assumption 


that the age-parity birth probabilities during 
the period 1956-65 would be the same as in 
1955. The mortality and migration assump- 
tions are the same as in sei’ies A. The results 
ai’e shown m tables 2, 3, and 5. 

Series B births in 1956 and 1957 are below 
the numbers actually occurrmg in these yeai'S, 
and present indications are that they will fall 
short of 1958 experience. Should there be a 
downturn in fertility during the remaining 
years of the projection period, however, series 
B projections may provide a closer approxi- 
mation of the birth situation during the fii-st 
half of the 1960 decade than series A. In ad- 
dition to its usefulness as a “low” series in 
bracketing possible future natality experience, 
series B serves two other purposes. It throws 
light on the question of the extent to which 
population and parity factors would result in 
a rise in the number of live births despite a 



percentage of women at various ages wlio ai'e 
childless. The cumulative fertility rate is tlie 
number of births per 1,000 survivors of each 
cohort. This measure is useful in relation to 
questions regarding the extent to which family 
ske is increasing'. For example, table 2 shows 
that in 1955, women aged 45-47 years had a 
cumulative fertility rate of 2,233 births per 
1,000. The corresponding age group, accord- 
ing to the fertility assumptions of series A, 
will have a rate of 2,046 per 1,000 in 1905. 

It is recognized, of course, that the foregoing 
figures represent the extension of current high 
levels of fertility. These high levels may be 
due to the fact that relatively more women are 
marrying, are doing so at a younger .age, and 
are completing their families eaidier in life. To 
the extent, therefore, that the current situation 
is attributable to these factors, the result may 
be primarily a change in the timing and spac- 
ing of children in relation to the mother’s age 
and the duration of marriage rather tlian a 
largo increase in the total number of children 
she will ultimately bear. 

Table 3 shows the estimated percentages of 


women who u-ere childless at specified ages in 
1955 and the corresponding percentages iiTlOOo, 
based on series A projections. According to 
these figures, a much smaller proportion of tlie 
women surviving to the end of their child- 
bearing period will be childless in 1965 than is 
presently the case. In 1955, 23 percent of the 
women reached the end of their reproductive 
span without having a live birth. For women 
reaching age 45 years in 1965, the correspond- 
ing proportion would be 14 percent. The lat- 
ter figure is only p.artially dependent upon the 
birth assumptions of series A. The women 
who will reach ages 45-47 years in 1965 had 
already experienced such high first-birtii rates 
by 1955, at which time they were aged 35-37, 
that only 15 percent were still childless. Hence, 
regardless of their fertility experience during 
the next 10 years, they will h.ave a substontially 
lower rate of childlessness in 1965 than the cor- 
i-esponding age group a decade earlier. 

It is possible to compare series A projections 
for 1956 .and 1957 with figures now available 
for these years. Insofar as the totals are con- 
cerned, the projected figures are within 0.3 


Table 4. Comparison of projected birth figures ^ for 1956 with final tabulated data for that year 


Classification 

Number of live births 

Percent 

Projected 

Actual 

difference ^ 

. 

Total - 

4, 204. 000 

4, 218, 000 

0.31 




Birth order 

1. 147, 000 

1, 166, 000 
1, 109, 000 

-1.6 

-.8 


1, 100,000 

Tiiird . - - 

818,000 

821, 000 

— . 4 
+ 1.7 
+ 2.7 
+ 1. 3 

0 

0 


491, 000 

; 483,000 

263, 000 
149, 000 I 
87, 000 
139, 000 


270, 000 


151, 000 


87, 000 


139, 000 





Age of mother (years) 

10-14 -- 

7,000 

7,000 
530, 000 

1, 342, OCO 

1, 1-14, 000 
736, 000 

0 


515, 000 

— 2. D 


1, 314, 000 

1, 142, 000 





756, 000 



370, 000 

362, uuU 



94, 000 




5, 000 




1 Projections based on assumption that 1950-55 trends in age-parity rates will level off by i960. Both projected 
and actual numbers adj'usted for undeMegLstration. 

3 Actual figure is base in computation. figures is 4,301 000 

•NTnvv Por 1957 only provisional figures are available. The 1957 total, accordi g , • , 

or SceKher fhan the projected total of 4,287,000. 
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Cockroaches as Vectors 


Recent publication of Medical and Veteri- 
nary Importance of Cockroaches by Lewis M. 
Roth and Edwin R. Willis (Smithsonian Pub- 
lication No. 4299, 1957) has raised the ques- 
tion as to whether the cockroach is being neg- 
lected as a vector of infectious disease. It is 
well that the question is raised, because con- 
ventional assumptions in public health work 
deserve periodic appraisal and challenge. 
That the authors make no solid case for more 
energetic suppression of the cockroach as a 
disease vector does not detract from the utility 
of their work as a compendium of informa- 
tion that -was formerly scattered to the far 
ends of the library shelves. 

Cockroaches are recognized as mechanical 
transmitters of various pathogens, and because 
of this and their general obnoxious character- 
istics they have been and rvill continue to be 
the object of individual and community con- 
trol efforts. The data presented only confirm 
this situation. 

Roth and Willis have outlined the habits, 
habitats, and dispersal of cockroaches and the 
association of cockroaches with viruses, bac- 
teria, fungi, protozoa, and helminths. They 
review bites and allergic responses, accidental 
invasion of man, cockroaches as human food, 
cockroaches in medicine and folklore, and dis- 
eases incorrectly attributed to cockroaches. 
They compare the significance of cockroaches 
and flies. Especially useful is their annotated 
list of pathogenic organisms and their re- 
ported association with cockroaches. 

The authors undertake to prove that cock- 
roaches are highly dangerous potential vec- 


tors of disease. But the association of cock- 
roaches with pathogens is yet to be adequately 
evaluated. 

Epidemiologists do not consider that reports 
of the presence of pathogenic organisms on 
cockroaches is evidence that the species is a 
natural vector. Neither is survival of the 
pathogens after experimental inoculation in 
cockroaches proof that roaches are experimen- 
tal vectors. Ecologic associations need to be 
demonstrated to support such a claim. 

The work of Marcel Graffar and Simone 
Mertens (Ann. Inst. Pasteur, Paris, 79: 654- 
660, 1950) cited by Roth and Willis is the 
most persuasive study reported. These work- 
ers observed that during an epidemic of food 
poisoning neiv infections of Salmonella typhi- 
murium occurred in spite of quick isolation 
of patients, the absence of healthy carriers, 
and the lack of detectable contact except 
through cockroaches. It was observed that 
cockroaches overran the nursery at night and 
S. typhimurium was isolated from cockroaches 
in the vicinity of the infants. The epidemic 
was checked immediately when the nursery 
was disinfected with DDT. The epidemiologi- 
cal data cited do not definitely incriminate 
cockroaches even in this instance. 

Structural and ecologic adaptations of cock- 
roaches which are conducive to their poten- 
tial as disease vectors are widely recognized. 
One may well speculate as to why they are not 
more prominent as conveyors of pathogens. 
New evidence or reinterpretations of present 
evidence may eventually shed the necessary 
light. 


—Melvin H. Goodwln, Jr., Ph.D., Chief, Phoenix Field Station, 
Communicable Disease Center, Public Health Service 
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loveling oii’ of tho ferfcilifcy rate as such, and 
it is useful in demonstrating the practical dif- 
ferences between projection results based on 
age-parity rates and those based on age-specific 
rates. 

Comparison of Methods 

For tho purpose of comparing the two 
methods of estimating births, another projec- 
tion, series C, Avas made for the 1956-65 ireriod. 
Series C pai'allels series B in all respects ex- 
cept the method of measuring fertility. In 
series B, age-parity rates were used ; in series 
C, age-specific rates. In both series, Imwever, 
fertility Avas assumed to be the same in each 
year during the period 1956-65 as in 1955. 

Table 6, Avhich presents a comparison of the 
results of series B and series C projections, 
shoAvs that there is an initiall}' small but grad- 
ually Avidening gap between the total numbeis 
of births obtained by the tAvo methods, Avith 
series B yielding the larger numbers. By 
1960, there is a dill'erence of 2.5 percent, and 
by 1965 this gap Avidens to 1.8 percent. Dif- 
ferences for the indiA'idual age-of-mother 
groups are OA'en greater. In 1965, for e.xample, 
tho projected number of birtlis to niotliei-s 30- 
31 years of ago is 10 percent greater than the 
number obtained by tlie age-specific rate 


metliod. At ages 35-39 yeais, the difference is 
18 percent. It should be emphasized that these 
differences are a function of the specific as- 
sumptions of population composition and fer- 
tility in this particular situation. They are 
not necessarily the maximum differences that 
could result from the use of the alternative 
methods. 

Conclusion 

jIs stated at the outset, the illustrative pro- 
jections presented here are not predictions., 
No effort has been made to prognosticate trends ' 
in the social, psychological, and economic 
variables affecting fertility. The parity-rate 
method of birth projection, like the age-spe- 
cific rate method, is essentially a mechanism for 
translating assmnptions of future fertility into 
numbers of births. The significant difference 
between the tAvo methods is that the use of 
parity rates proAudes a greater degree of fi- 
delity m the resultant translation. 

Tile age-parity rate is, of coui'se, not the 
ultbnate refinement in fertility measurement. 
If adequate child-spacing and mamage-dura- 
tion data Avere available, the additional use of 
these variables Avould permit fnrtlier delinea- 
tion as to fertility risk status, and probably 
Avould improve the stabiliiy of the time-series 
data forming the basis of fertility projections. 


Table 6. Comparison of series B and series C for 1956, 1960, and 1965 


fNurabers in thous.nnds] 


.Vge of mother 
(ye.ar.-!) 

1950 

j 

j 1900 


1965 

Serie.5 B 

Series C 

Percent 

difference 

Series B 

Series C 

Percent 

diffeience 

Series B 

Series C j Percent 

1 difference 

1 

Total ! t m 

4. OSS 

6 

4, 259 

4, 155 

■4-2. 5 

4, 762 

4, 5-i5 

1 4-4 8 

10-U.. 

15-10 

20-2-1- 

25-29- 

30-3‘l 

35-39 

40-14 

45 and over 

0 

505 

1,283 

1, 121 
735 
303 
92 

5 

0 

500 

1,275 

1, 117 
731 
356 
91 

5 

0 

_ 2 
+ ’?> 
•f.4 
-f . 5 
-j 2. 0 
+ ]. 1 

0 

7 

596 

1,346 

1, 062 
73S 
402 
101 

6 

. 7 

599 

1, 331 

1, 038 
70S 
372 
94 

6 

0 

-. 5 
4-1. 1 
-|-2. 3 
4-1.2 
4-S. 1 
4-7. 4 

S 
739 
1, 632 
I, 112 
717 
42(3 
120 

7 

9 
737 
1, 610 
1, 072 
651 
360 

100 i 
6 

-11 1 
4-. 3 
4-1. 4 
-43 7 
4-10. 1 
+ 18. 3 
-+-20 0 
+ 1G. 7 


Note: Series G is base for computation of percent difference. -A. + sign indicates that the senes B figure 


the larger. 
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to be sanitation aides. In a inontli’s course 
at the University of Alaska in Fairbanks, 
given by membei’S of the department, a 
man from an Eskimo village learns ways 
of outwitting or using the harsh enviimn- 
ment in practicing saiiitation. 

Pie learns about germs, as Avell as why 
and where dog teams should be tethered, 
about jetting wells through the leerma- 
frost, and how to use oil drums and sod 
pits in waste disposal. lie also masters 
tools he may never have seen before and 
practices the techniques of persuading 
people to adopt the new devices he has 
learned to make. 

Wlien the sanitation aide completes the 
course and returns to his village, he is 
equipped with tlie tools he will need as 
well as his new knowledge. To a people 
accustomed to centurdes-old ways, the Es- 
kimo sanitation aides bring a chance for 
better lives. (Photograplis were supplied 
by the Sanitation and Engineering Sec- 
tion, Alaska Department of Health.) 



In fieldwork during the coui'se at Fairbanks, aides 
fasten faucets in water barrels used to collect rain from 
the roofs in villages tvhen other sources of water are 
lacking. The men leant to use tools, such as the knock 
out punch, which some have never seen before. 



Teddy Brink of Kasiglook iiset. a level 
to check the slope of the barrel stand 
so that water -vslll flow into the house 
even under a low head. A pebble tied 


to the string hanging from the trough 
to the top of the barrel serves as an 
eavc spout. Class project was install- 
ing rainwater system for this building. 




* No\cinber 1938 




Robert Clevclaiicl, left, of Shunguak and Joseph Lotiiack 
of Akiaeliak lunke a laboratory slide as they learn about 
germs in the sanitation aides' course. A microscopic 
view of the bacteria of tuberculosis, a disease familiar to 
them, is a peek at a new world. 


Eskimo 

Sanitarians 


Providing isolated Eskimo villages on 
tho shores of the Arctic Ocean with a 
safe tvater supply and adequate waste dis- 
posal is a cliallenge. Year-round perma- 
frost, a frozen water supply, summer flies 
and mosquitoes, and a people bound by 
traditions are some of the obstacles to 
sanitation in such villages. But villagers 
are overcoming the obstacles with the help 
of the Sanitation and Engineering Sec- 
tion, iUaska Department of Health. 

Under contract to the Alaska Native 
Health Service of the Public Health Serv- 
ice, the department in 1933 began train- 
ing men, selected bj' their village councils, 



Instructor Jim Savage, t/iirJ right, projects in their own commumties, the 

shows village presidents, through a mi- presidents of their home vdlages jo 
ctoscope, mairkl removed from their the .thd.ot. for d.e I”' 

teeth. To further the aides’ future 1957 course at the Umver»it> of Alaska. 
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The surseoiTs personal attention to his patient and careful explana- 
tion of surgical procedures reduce apprehensions and aid recovery. 


Psychological Preparation for Surgery 

CHARLES S. BRANT. Ph.D., HERBERT VOLK, M.D., Med.Sc.D., and BERNARD KUTNER, Ph.D. 


N EAELY all practicing surgeons would 
agree in principle that a total-care ap- 
proach to the management of patients under- 
going surgery should include careful psycho- 
logical preparation. But such preparation for 
emotional and social problems resulting from 
hospitalization, surgery, convalescence, and re- 
habilitation is not always regarded as essential 
to comprehensive medicine, even though the 
literature attests to its importance. Kaufmair 
(1) writing of the patient’s need for eraotioiral 
support, states: 

“The patient must be emotionally prepared to 
accept necessary surgery without undue anxiety 
and fear. Everything must be directed toward 
reducing the psychological stress and trauma of 
anesthesia and surgery to a minimum. The 
patient must receive the emotional support he 
needs and deserves during the immediate post- 
operative periods. ... A properly utilized half 
hour or hour of psj'chological preparation may 
give the patient sufficient emotional security to 
obviate preventable psychosomatic complica- 
tions. Furthermore, it seems to me that such 

Dr. Brant is assistant professor of anthropology and 
sociology, Portland State College, Portland, Oreg., 
and was formerly research associate in surgery at 
the Albert Einstein College of Medicine. Dr. Volk 
Is assistant professor of surgery, and Dr . Kutner is 
assistant professor of preventive and environmental 
medicine at the Albert Einstein College. Their re- 
search was supported by the Russell Sage Founda- 
tion and by a grant from the National Institutes 
of Health, Public Health Service. 


briefing reduces the patient’s anxieties and fears 
to such an extent that he takes the anesthesia 
better and has less postoperative pain and dis- 
comfort. . . . And he seems to make speedier 
recovei-y from the effects of surgery than the 
patient who is emotionally unprepared. This 
is equally true for emotionally normal patients 
as it is for neurotic patients.” 

Dyk and Sutherland (2) also stress the sur- 
gical patient’s need for emotional guidance and 
rapport with his surgeon. In their study of 
colostomy patients they found that “anxiety 
and fear of injury, in some cases mounting to 
confusion, panic, or despair, were reported by 
all as reactions to impending surgery.” 

In another report, concerned with depressive 
reactions of patients to cancer surgery, Suth- 
erland and Orbach (5), after spealring of anx- 
ieties about the nature of the disease, the 
impending surgery, possible death, or post- 
surgical social isolation and inacceptability, 
commented : 

“These reactions are particularly prone to 
occur when the patient is unable to relate to 
medical personnel. . . . Mistrust is reinforced 
by the impersonality of clinic and ward pro- 
cedures and the ‘faceless surgeons.’ To one 
depressed patient, surgery represented being 
cut up by a group of strangers.” 

Elsewhere, Sutherland { 4 ) wrote: “Appar- 
ently prophylaxis is the best treatment. A 
w'arm relationship between the patient and the 
physician is essential. This relationship should 
permit the doctor to be seen as protective rather 
than threatening; it should permit easy com- 
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Sanitation aides rig a tripod for exploratory jetting 
and drilling for water. Fieldwork was done in 
tlie university’s geophysical area. 




Cutting and threading crater pipes are tasks new 
to them, hut Herh Apassingok, /^t, of Gambell, 
and Teddy Brink readily master the sidll. 






Tom Brown, left, of White Mountain and Wilbur 
Karmtm of Deering complete a grate for an in- 
cinerator. In an Eskimo village, dog food would 
be heated on top of the dnnn ^vhile trash was 


jbxirned inside. Right, Students prepare tram- 
ing aids they %vill use to introduce ne^r devices in 
their home villages. Community education meth- 
ods are a part of the aides’ course. 
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sample of the resident surgical P 

uate muses on the surgical -wards, and mfo 
mal inteiwiews, of varying Imigtlr and deptt , 
with a sample of interns serving on the sui„ 
cal service. We also observed interactions b - 

tee™ phjsioiam and 

meat on the waids, dvuint, ^ . .1 

conducted by the attending surgeons and m t 

recovery room. 

Results 


Some qualitative findings from the study 

throw light on the question: Wliat are 1® 1 

herent problems, difficulties, or obstacles in - 
veloping total care for surgical P^ticn ^ in- 
teaching hospital setting? Other Andm 
from this study have been presented m so 

what different contests ( 5 , 9). 

Case 1. A 66 -year-old retired, unmarried, 
white woman came to the hospital because si 
had noticed 2 weeks earlier two small lump 
in one of her breasts. When she noticed the 
lumps, the patient stated, she believed "> y 
were due to nervousness, for wlrich f 1® 
relief. In the clinic, the physician said that t le 
lumps -were “something serious’ an la si 
should enter the hospital for treatment. At 
that point, the patient asked if she couldn go 
home and return in 2 days, a request ma ®) ® 1® 
admits, for the purpose of avoiding lospi a 1 
zation. She was dissuaded from this course 
and admitted to the inpatient surgica ®®^i®®‘ 
Following admission, the surgical stett ae- 
cided that the patient should have 
and possibly a radical mastectomy. 1® 
tern assigned to the case told the patient it was 
necessary to remove “a little” of the 
that then they ivould probably go ur lei 
with surgery, perhaps removing the en ire 
breast, although they hoped it cou e 
avoided, and that followhig this surgeiy, m 
patient would receive “some treatments. m 
patient ventured anxiously, “I hope 
serious.” The physician replied, No, no. 
Now you just smile and don’t worry. i® 
patient then signed the consent- f 01 -surgery 
form and the intern left. The patient sta e 
in the preoperative interview that she was nei v 
ous and afraid of surgery and recalled post- 
operative pain from a hemorrhoidectomy some 


,™i-5 earlier. She added that it was a shook to 
her to come to the hospital for relief of neiv- 
ousness and be hospitalized for surgery. _ 

The surgery consisted of a biopsy and simpl 
mastectomy, followed by radmtherapy. 

At postoperative interview, the patient 
stated that going to the operating r^m she 
felt frightened and worried about survival, 
r„d regretted she didn't tell her Ine^ good- 
bk just in case she didn't return. Wien she 

akkened from anesthesia, she knew ? 

that she i *k°Hw°aJt feel 

Steps and it seemed very quiet. Her hrst ±eel 

in<r was again of being afraid and wondering 
if\er breast was gone. This question wei^t 
unanswered until the mornmg of the first post- 
operative day, when the intern told her only a 
simall portion of the breast was removed and 
tL she would receive “at least two” radio- 
therapy treatments. The patient 
still felt a lump, and the intern explamed that 
what she felt were sutures. The Patient told 
us that she wanted to know what caused hei 
trouble and what she would need to do to can 
for herself at home but felt “too timid to asl 

ciuestions of the doctors. ^ 

^ xt few days after the operation the patien 
received her first radiotherapy. Interviewee 
the following day, she stated that j'^® 
ence was very frightening: The sight of ir 
struments on a table in the radiotherapy rooi 
made her fearful that further surge^ wa 
planned, and the radiotherapy equipment iteel. 
upon being lowered over her, was fear pr< 
vokin<r. Nothing the patient could recall 11 
dicated that the radiotherapy procedures ha 

been explained to her. _ 

Here we see manifestly an anmous, elder, 
lady, in whom ignorance concerning ca^r > 
denial of the illness was operating. Prop 
psychological management of her case requin 
a fuller miderstanding of her emotional 1 
sponses to the ominous news of possible ma] 
breast surgery and even death. Fear of si 
trery, concern over removal of a breast, a 
anxiety about one’s death are the most comm 
emotions found in patients witli breast disea 
If they are not dealt with directly, patiente 
to and return from surgery with unreliei 
apprehensions. 

Case 2. A 50 -year-old white salesman w 


Vol. 73, No. 11, No\ ember 1958 


1 



munication and discussion of irrational beliefs 
and misconceptions. . . . 

“A good patient-physician relationship, be- 
ginning with the initial diagnostic examina- 
tion, is the patient’s best guarantee against the 
development of crippling beliefs and their ex- 
pression in unnecessary restriction of activi- 
ties.” 

Others have emphasized the surgical pa- 
tient’s need for information and explanation. 
For example, the widely known standard text- 
book, Babcock’s Principles and Practice of Sur- 
gery (5), states: 

“PerhaiJs the best preparation for surgery is 
for the patient to know his surgeon. Many 
times contact with the surgeon is so limited 
that countless questions go unanswered, causing 
the patient great ^voriy. It is necessary for 
the surgeon to explain the purpose ot the sur- 
gery, While this may be quite obvious to him, 
it is not always obvious to the patient. . . . 
Patients want to know what is to bo done and 
why.” 

In an essay written in 192S, Cabot (G), re- 
ferring to the impact of the hospital environ- 
ment upon the patient, said : “The patient finds 
himself facing a new and often terrible situa- 
tion. To enter the hospital is often for him the 
most momentous event of his life, and he needs 
all the help tlnat can bo given liim to under- 
stand it.” 

Although every 2 ^hysician appreciates the 
importance of a sound physician-patient rela- 
tionship, and every surgeon knows that his 
patient is a sentient human being with hopes 
and fears that affect his attitudes toward treat- 
ment, we have found that the interpersonal and 
communicative aspects of the physician-patient 
relationship in surgical practice are conrpara- 
tively too often neglected. Generally, in pri- 
vate surgical pr.actice, the physici.an is keenly 
aware of his patient’s needs. However, smee a 
substantial number of surgical patients receive 
care from physicians in surgical residency in 
government-supported hospitals, gaps m.ay ap- 
pear between patient needs and surgical prac- 
tice. In 1954, an estimated 1,657,550 surgical 
patients wei’e discharged from government- 
supported hospitals in the United States (7). 
Presumably, the resident staff treated the vast 
majority of these patients as well as an un- 
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determined proportion of some 6^4 million 
surgically discharged patients in non-govern- 
ment-siqjported hospitals. 

Purpose of Study 

^ The teaching hospital is one strategic set- 
ting for developing in young physicians a com- 
j)rehensive approach to medical care centered 
upon the patient. It is here, as intern and resi- 
dent, that the young physician may acquire, 
through intensive instruction and by demon- 
stration, example, a^^d practice many of his 
most important skills and his basic attitudes 
about patient care. 

In order to examme relationships and atti- 
tudes between physician and patient, we under- 
took an exploratorj’- study of the surgical serv- 
ice of the Bronx Municipal Hospital Center, 
which is the teaching hospital of the Albert 
Einstein College of Medicine, Y^hiva Uni- 
vei’sity. Most of the patients, house-staff mem- 
bers, and nurses interviewed and observed were 
on the general surgical seiwice. The study was 
conducted during the second year of the hos- 
pital’s existence, a period when the organiza- 
tion of services and activities was formative 
ratlier than firmly established. Other relevant 
background factors were; (a) the medical 
school with wMch the hospital is affiliated was 
also in its second year of existence; students, 
therefore, had not yet begun serving clinical 
clerkships; (5) the surgical service was fre- 
quently extremely busy, with wards filled to 
capacity or nearly so; (c) there was an acute 
shortage and considerable turnover of experi- 
enced graduate nurses, practical nurses, and 
nurse’s^aides; (d) emergency cases constituted 
a large percentage of the total work of the sur- 
gical service; and (e) the patient population 
was largely geriatric immigrants of European 
origin and had language difficulties and en- 
vironmental handicaps. 

Procedures 

Before and after operations, we interviewed 
50 surgical patients, unselected except for di- 
agnosis. The selected diagnoses were gastro- 
intestinal, genitourinary, gall bladder, ^ i)e- 
ripheral vascular, respiratory, and skin disor- 
ders. Formal interviews were held with a 
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Case 4 . A 47-year-olcl married man was sent 
to the hospital by his private physician, who- 
hiid told Mm that an X-ray showed a shadow on 
part of one lung and that this might be a tumor. 

He was given the same diagnosis by stall physi- 
cians in the hospital. _ 

The patient’s conception of the intended 
treatment was “an operation on the part of the 
lung with the shadoiv.” This was to be done 
the following day. 

Asked if he had questioned the stall physi- 
cians about his illness or the planned suigery, 
the patient said: “Oh, yes. The doctors told 
me they would like me to ask the^n about any 
tiling that was on my mind. I ivondered if the 
tumor in my limg couldn’t be cured by radium. 
They explained that the best way to be sure I 
would be cured would be to take the tumoi out 
completely. I believe I really felt a lilt e 
afraid of an operation on my lung since my 
family doctor wouldn’t even do one on tie 
hernia that I’ve had a long time. I told t le 
doctors here about this, and they explained to 
me that this was because the lung problem was 
more urgent. They assured me that all the tests 
showed my general health was sound and that 
I could take the lung surgei7 without any 
danger.” The patient added that he felt very 
relieved to have had things cleared in his mind 
through discussion with the staff physicians, 
because he had been quite upset when he first 
learned he required lung surgery . 

Interviewed after the operation, the patient 
related that he felt he was getting fine treat- 
ment and singled out the staff' surgeon’s visits 
and comments about his progress as making 
him feel better both physically and mentally. 
His only problem was wanting to get up an 
around a little sooner tlian the surgeon wante 
him to. 

This case demonstrates as clearly as any 
studied the value of briefing the patient fac- 
tually about postoperative events: He knew 
that he would awaken in the recovery room, 
where special care would be given; that he 
would be expected to cough, and the reason 
why ; that there would be a drainage tube com- 
ing out from the operative area; that he ivould 
bo on a restricted diet for a tune; and that he 
would begin ambulation about 2 days post- 
operatively. 


Discussion 

We introduced the above case studies with a 
question to which we now return: Wlmt are 
the inherent problems, difficulties, or obs acles 
in developing total care for surgical patients 
in a teaching hospital setting? Perhaps the 
central problem lies in the house officer s defini- 
tion of his tasks in medical care and the pur- 
poses served by the institution. Quite obvi- 
ously, he is there to learn, and to service 
hospital patients. Indeed, one may say that 
his purpose is to learn through servmg. In 
the process of being a physician, he acquir^ 
Imowledge and skills and extends Ms experi- 
ence, w’hich in turn make him a better physi- 
cian For the resident, the purpose is to learn 
to be a surgeon; for the intern, it is to learn 
more about siu’geiy and care of surgical pa- 
tients, perhaps as a preliminary to entering 
surgical residency training, perhaps only as 
part of general medical traming. 

The matter becomes somewhat more complex, 
however, when one goes beyond the obvious 
functions of the house officer and asks: mat, 
is his conception of his role or task? Wliat 
does he regard as relevant and significant 
knowledge to acquire, and what services should 
he provide? We find, in answer to these ques- 
tions, that the house officer is more often than 
not preoccupied with the teclmical and me- 
chanical aspects of surgery. The desire to 
communicate with the patient and to develop 
sound interpersonal relations is regarded as a 
luxury not expected in nonprivate practice. 
The ways in which these views are manifested 
vary from patient to patient and have differing 
consequences, as the illustrations indicate. In 
case I, where the preparation for suigery was 
exemplary, the patient went to surgery with 
minimal anxiety and during postoperative 
convalescence cooperated fully and cheerfully, 
because he understood what was necessary and 
required of him. 


Recommendations 

Plamiing for the development of an improved 
program for the total care of surgical patients 
in teaching hospitals must include standards 
for house staff practice and means of imple- 
menting these standards. Standards of prac- 
tice should incorporate the following : 


Vol. 73, No. 11, No>eniber 1958 


1005 



a long history of diabetes entered the hospital 
witJi circulatoiy insufficiency in the right leg. 
Ho was scheduled for a below-knee amputation 
and subsequent transfer to the rehabilitation 
service for reambulation and prosthesis. 

Prior to admission, the patient had been 
treated unsuccessfully for almost 1 year atsev- 
eriil hospitals. The interview disclosed that 
the failure of therapies had led the patient to 
lose considerable confidence in physicians. 
While on tlie operathig table under spinal 
anesthesia at another hospital, the patient had 
been acutely distressed upon hearing tlio sur- 
geons dispute improper functioning of their 
equipment. This caused him to feel he was in 
the hands of incompetent people. 

The patient, accustomed to a very active life, 
was most anxious to learn how long Ids treat- 
ment and reluiVditation would keep him from 
retrirmng to work. He felt that tlie year al- 
ready consumed was “like a lifetime.” Five 
days after the operation, one physician in- 
formed the patient that lie would go to the 
rehabilitation service soon, and in “no time at 
all” he would be up and on his way liome. He 
was also assured that a modern prostliesis is 
usually easy to fit and to use. 

Unfortunately, the patient developed a 
wound infection which necessitated contijiued 
treatment on the siu-gical ward. He developed 
a reactive depression and complained vocifer- 
ously. The intern assigned to tlie Cvnso was an- 
noyed by the patient’s temperment and de- 
mands, feeling there was nothing he could do 
for the patient beyond changing Ids dressings 
daily. 

Wlien the mfection cleared and the patient 
was transferred to the rehabilitation service, lie 
stated that he felt mucli better because now he 
was “gettingsomewhere.” 

Tins case reveals the need to counsel the 
patient who has been through prolonged and 
varied therapy without positive result so that 
he may understand the rationale of the plan- 
ning and maintain Ids confidence in the medi- 
cal profession. It points up the consequence of 
overoptimistic and unqualified statements about 
the length of treatment and rehabilitation, and 
the need to appi’ise the patient realistically of 
what lies ahead before he can resume his reg- 
ular activities. As for a patient with major 


rehabilitation facing him, the doctor’s vole is by 
no means confined to the inunediate medical 
treatment. The intern, in this particular case, 
instead of reacthig witli a sense of personal an- 
noyance to his patient’s anxieties, might have 
devoted some time to psychological support and 
viewed his patient’s tempermental response as 
an aspect of the patient’s anxiety about the 
future. 

<7as(? S. A 17-year-old high school girl en- 
tered the liospital complaming of clysux’ia. She 
was scheduled for cystoscopy 2 days later. 

Wien interviewed, the patient was asked to 
relate what she believed her trouble was and 
wiiat the doctors vvei'e planning to do for her. 
In an angry mood, she said : “Dr. L. said they 
are going to do some kind of examination on 
me, tomorrow, I think. They say there is 
something wrong with my kidneys, but they 
didn’t s.ay what. I’d like to know why a young 
person like me should have kidney trouble, but 
Dr. L. is always rushing around all the time 
and I don’t get a chance to ask him anything. 
He doesn’t talk to you like a patient.” When 
asked what she meant by the last sentence, the 
patient said that slie bad been in another hospi- 
tal where tlie doctors explained things to her. 

On the day of the scheduled cystoscopy, the 
interviewer learned that it had been cancelled 
because tlie patient’s parent had not come to the 
liospital to give consent for the procedure. The 
patient had learned that the proposed examina- 
tion was a cystoscopy, and, having preUously 
had this procedure and finding it painful, pre- 
v'ailed upon her parent not to consent. The 
patient was discharged to be followed in clinic. 

It is evident that in addition to being anxious 
about a painful diagnostic procedm'e, the 
patient wanted the physician to tell her the 
reason for her illness and the procedure that 
would be followed. The physician-patient re- 
lationship was so undeveloped and communica- 
tion with the patient was so minimal that the 
patient acted against medical advice and her 
own interests. The value of forthright, even if 
brief, explanation of procedures and plamiing, 
presented in a manner that will not alaiin the 
patient, cannot be overestimated,^ An imper- 
sonal attitude toward the patient is one of the 
contributing factors in the failure of patients 
to follow medical advice. 
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plex field leave little opportunity for him to 
become versed in the recognition and manage- 
ment of a patient’s psychosocial needs. Such 
needs are recogniised in surgical literature and 
by experienced practitioners and teachers of 
surgery, but they are often inadequately met. 
Standards of practice as well as steps to im- 
plement them are outlined, so that ideal sur- 
gical practice with respect to these needs may 
be approximated in the teaching hospital. 
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Textbook on Medical Care Organization 

!More than a hundred articles on the organization of medical care 
are brought together in the I’ecently published textbook entitled “Read- 
ings in Medical Care,” edited by the Comirdttee on Medical Care 
Teaching of the Association of Teachers of Preventive ^Medicine. 

The book contains basic studies dating back to the 1920’s as well as 
important recent ones in books, journals, and monographs, together 
with extensive reading lists. Several articles appeared in PvMia 
Health Re-ports and other government publications, and many are 
the work of Government employees or former employees, printed 
elsewhere. 

Prepared in response to a widely felt and frequently expressed need 
for teaching material, the new textbook gi-ew out of a conference on 
preventive medicine in medical schools held in Colorado Springs in 
November 1952. This conference was sponsored by the Association 
of Teachers of Preventive Sledicine and the Association of American 
Medical Colleges. 

“Subsequent to that searching exploration of the growing import- 
ance of preventive medicine in medical education,” Dr. George Packer 
Berry, of Harvard University, says in the foreword, “the Committee 
. . . have devoted their efforts to understanding, evaluating, and 
recording changes in the patterns of organization of medical care and 
health service.” 
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1. lu addition to the basic physiological 
preparation of tlie patient for surgery, atten- 
tion should be given to psychological factors. 
During, immediately after, and at regular in- 
tervals following admission to the surgical 
service, the medical staff alone or in conjunc- 
tion with nursing and social Avork personnel 
should evaluate, by jAhysioIogical and discur- 
sive means, the level of and changes in the 
patient’s anxiety about hospitalization and 
surgery. 

2. Hospital rules and regulations and normal 
procedures of examining, testing, and caring 
for vital functions should bo explained to the 
patient upon admission and tiiercafter as indi- 
cated. 

3. When the time for surgery has been 
scheduled, the patient should be informed as 
pi’omptly as possible. Such information 
should bo withiiold until the last possible 
moment only in those instances in which receipt 
of such information is felt to be detrimental 
to the patient's general health. 

4. In every instance the nature of tlie opera- 
tion and the reasons for its being performed 
should be explained to the patient in tenns ho 
is capable of understanding, without neces- 
sarily revealing the diagnosis if this is deemed 
inadvisable (for example, to remove an “ob- 
struction”; to “relievo pressure”). The pa- 
tient or his family should not be guaranteed 
by the house oflicer the successful outcome of 
surgery. 

5. In every instance the choice and type of 
anesthetic to be used should be explained to the 
patient by the anesthesiologist on the day of 
or eA’-ening 2 >receding the operation. Wlien- 
ever possible, such explanation should be given 
in emergency cases. 

6. Preoperative ijreparat ion sliould include 
explanation of the physical preparation, trans- 
portation to the operating room, nature of the 
operating room, use of the recoA'ery room (in 
cases where it is used), and length of time that 
will elapse before return to the ward. 

7. Explanation of postoperatiA^e pain and 
other discomforts should be given the patient 
in adA'^ance of surgery. 

8 Before the operation, the patient should 
be prepared for postoperative parenteral ali- 
mentation, drainage tubes, dressings, respira- 
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tory activity, range of mobility, and time of 
ambulation. 

9. After the operation it is the surgeon’s re- 
sjAonbility to discuss the results of surgeiy, the 
probable consequences, and the anticipated 
length of hospitalization and convalescence. 

10. ^ The surgeon should discuss the operation 
and its consequences Avith the referring phy- 
sician aijd res 2 )onsib}e members of the patient’s 
family. 

The means by Avhich these standards of prac- 
tice may be implemented are : 

1. At the start of the hospital year, the house 
staff' should be oriented through lectures, films, 
articles, and demonstrations dealing with the 
total care of surgical patients. 

2. At evaluation conferences, house staff 
members (residents universally and interns 
Avhere jAossible) should be given an opportunity 
to present cases completely worked up from 
surgical, social, and psychological points of 
vicAv. 

3. Each resident should be given specific in- 
struction and supervision in the psychosocial, 
lAresurgical preparation of his patients and in 
the psychological, postsurgical management of 
his patients. 

4. Teaching rounds should include a psycho- 
social ovaluatioji of the patient’s status and 
specific coA'^erage of patient responses to the 
outcome of surgery. 

5. Each resident should be instructed and 
superAused in methods of interAuewing the pa- 
tient and discussing with him and his relatives 
his problems. 

6. Eesponsible senior surgeons periodically 
should rate and discuss ratings with residents 
and interns on the house officer’s performance 
of the psychosocial aspect of his work as well 
as other aspects. 

7. Psychiatrists, social Avorkers, and social 
scientists should collaborate in these activities 
designed to improve physician-patient re- 
lationships. 

Summary 

For the surgeon- in-training, the exigencjcs of 
a heavy Avork scliedule, large patient load, and 
necessity of mastering the specialized knowl- 
edge and techniques of an increasingly com- 
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Transfer in San Martin 
After 11 years of work by Servicio Cooperativo 
Interaraericano de Salud Piiblica in San Martin 
Department, in January 1958 we turned over the 
healtii unit to Peru’s Ministry of Health. Since 1946 
SCISP has gradually developed public health and 
medical care services for the 400,000 people living 
in this high, jungle area. 

The health unit for San Martin consists of a 50- 
bed hospital and health center in Tarapolo, a health 
center in Moyobamba, medical posts in Lamas, 
Rioja, Juanjui, and Saposoa, and 15 health posts in 
the smaller towns. In accepting responsibility for 
the health service, the government of Peru assumed 
a yearly financial obligation of approximately 
8130,000, or 3.5 million soles. 

—Frederick J. Vintinner, Sc.D., M.P.H., chief. 
Division- of Health and Sanitation, U. S. Opera- 
tions Mission, Peru. 

The Road Back 

The small government hospital in Voinjama, dis- 
trict and provincial headquarters of Liberia’s West- 
ern Province, is the center of a proposed project to 
combat sleeping sickness. Because the trucks that 
brought supplies to the hospital often took a week to 
gel there from Monrovia, the capital, and this trans- 
portation cost §350, I decided to investigate tire 
logistics of providing services to Voinjama myself. 

1 made the 200-mile trip to Voinjama in 2 hours 
in a light plane, but returning to Monrovia in a 
4-rvheel drive jeep took far longer. The road back 
goes through French Guinea so visas and re-entry 
permits had to be arranged. The first leg of the 
jeep journey ended at Macenta, 36 miles and 4 hours 
from Voinjama. We were told we had made excel- 
lent time; frequent rains turn the laterite of the 
roads into mud paste, but our jeep was stuck only 
once, in front of the French customs station. 

On this trip I developed an essential skill, bridge 
building. The ordinary ones are made of logs placed 
lengthwise across streams. Frequently the wheels 
of a truck force the logs apart and the truck tumbles 
into the stream or its axles are suspended on the 
logs. 

After stopping overnight in Macenta, we left early 
the next morning for N’Zerekore, still in French 
Guinea. On the way we crossed tlie St. Paul River. 


Vehicles are ferried across its 100 yards on a hand- 
pulled barge, but travelers on foot use the famous 
“monkey bridge,” constructed entirely of long vines 
twisted together to make two handrails connected 
by a sling. 1 stepped gingerly across the swaying 
span which tightens and dips at each step but in- 
geniously serves its purpose, except when rotting 
vines are not replaced. 

We reached N’Zerekore, the second overnight stop, 
after driving the 61 miles in 7 hours. Next morning 
we drove to Ganta on the Liberian side of the border 
and made the final leg of the journey to Monrovia in 
about 8 hours. 

When the new road is completed, getting supplies 
to Voinjama will not be so difficult, and air service 
to the totvn may soon be started by Liberian National 
Airways. 

James P. Ward, M.D., chief public health and 

sanitation division, U. S. Operations Mission, 
Liberia. 

The Spring 

Rurrenabaque, a little totvn in the jungle uplands 
of Bolivia, was not far from a clear spring at the 
base of a cliff which could amply serve 5,000 people. 
The spring was high enough to feed the town by 
gravity flow. But the people could scarcely reach 
the spring on foot and Servicio engineers faced 
formidable obstacles to bring the water to the town 
in channels. 

No road from La Paz, 150 miles distant, led to 
Rurrenabaque. Planes ferried in most of the equip- 
ment and materials needed to convert the spring 
into an accessible water supply. The dynamite for 
blasting came part of the way by truck and then by 
mule pack and canoe to the remote site. 

No machines of any size could be used at the 
spring itself. Drilling for blasting operations had 
to be done by hand. The piers, heavy pieces of 
timber 25 feet long and each tveighing more than 
a ton, had to be carried by men through tlie tropical 
forest. A human chain passed along the stones for 
the foundations of the piers. 

After more than a year of such labor by the towns- 
people, the fresh, clear water of the mountain spring 
flowed into Rurrenabaque. 

— Haiuvld S. Frederiksen, M.D., chief, health and 
sanitation division, U. S. Operations Mission, 
Bolivia. 
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Korean Texts 

Nurses in Korea will soon have five Korean texts 
to aid them. The medical care bureau of the Re- 
public of Korea’s Ministry of Health and Social 
Affairs recently issued Basic Nursing Methods and 
Nursing Care of Pregnant Women, and the Korean 
Nurses xVssociation has ready for publication two 
otlier texts, Medical Nursing and Nursing Care of 
Children, The Korean Red Cross is planning to 
publish Home Nursing, which will he a useful refer- 
ence for public health nurses, home economics teach- 
ers, and other professional workers as tvell as indi- 
vidual families. 

— ^?Vlfhed S. LuVZ.\rus, Ptt.D., acting chief. Health 
and Sanitation Division, U. S. Operations Mission, 
Korea. 

Pipeline 

In one day, 100 villagers of Sapum, Thailand, 
built a pipeline to bring water to their small com- 
munity from the nearest source, a liillside spring 
half a kilometer away. After several outlets were 
installed in the village, the people decided to build a 
storage tank at tlie spring and additional branch 
lines from the main distribution line to more remote 
parts of the village. 

The people volunteered their labor, and the local 
healtlr department provided the materials for the dis- 
tribution system. 

— Robert L. 2obel, M.D., chief. Health Division, 

U, S. Operations Mission, Thailand. 

Male Nurses 

When the 17 men who started courses in February 
1958 at the School of Nursing, Tubman National 
Institute of Medical Arts, Monrovia, are graduated, 
this profession may gain new status in Liberia. 

Six men and ttvelve women are taking the 3-year 
course in professional nursing, and 11 men and 3 
women are in the 2-year course for practical nurses. 


The 8 students who will study midwifery for 2 years 
are women. These candidates for the school were 
selected from a much larger group by written 
examinations, given in many of the smaller towns as 
well as the capital, and personal interviews. 

Only five of the students come from Monrovia: 
most are from much smaller towns and the rural 
areas. Eight are high school graduates, 13 have 
attended high school, and 15 completed the eighth 
grade. Their ages range from 16 to 34 years, with 
23 as the average age in the professional nursing 
and midwifery courses and 22 in the practical nurs- 
ing course. 

The students listed their fatliers’ occupations on 
application blanks. Most of their fathers are farm- 
ers or fishermen, a few are teachers, and three are 
tribal chieftains. 

— James P . Wmjd, M.D., chief. Public Health Divi- 
sion, U. S. Operations Mission, Liberia. 

Sick Students 

Fifty candidates came to take the entrance exami- 
nations at Itegue Menen School of Nursing in 
Asmara, Ethiopia. Of the 26 accepted after exami- 
nation, it was necessary to treat 12 for trachoma, 14 
for amebiasis, 2 for congenital syphilis, and 1 for 
ascariasis. 

— ^A. C. Curtis, M.D., chief, Public Health Program, 

U. S. Operations Mission, Ethiopia. 

Occupational Health in Peru 

The Peruvian National Association on Occupa- 
tional Health was formed after Peru’s first national 
seminar in this field was held in January 1958. The 
medical directors and safety engineers of many in- 
dustrial and mining companies in Peru as well as 
private physicians, nurses, and public health workers 
were among the 94 persons attending. 

The seminar participants included faculty mem- 
bers from Harvard University, Marquette Univer- 
sity, Peru’s National University of Engineers, and 
San Marcos School of Medicine, the Peruvian and 
the United States consultants in industrial hygiene, 
and representatives from Brazil, Colombia, Bolivia, 
and Venezuela. 

Frederick J. Vixtuvner, Sc.D., M.P.H., chief. 

Division of Health and Sanitation, U. S. Opera- 
tions Mission, Peru. 
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children were to be transported. Teacliers were 
also helpful here. In rural areas, parents pro- 
vided tiansportation for the students; in the 
villages, school buses were used. 

Education 

Since approximately 50 students were to be 
brought into the health center at a particular 
time and remain there for half a day, the health 
educator planned dental health classes for 
them. The students were divided into three 
groups, each designated by colored molars 
pimied to dresses and jackets, and while some 
students were passing through dental offices for 
X-rays and examinations, other's were being 
rotated through classes on dental health, nutri- 
tion, and sanitation. 

Following is a brief summai’y of the material 
presented in those classes ; 

• Dental Health. The objective of this class 
was to increase the students’ interest in the 
proper care of their teeth. Class instruction 
included a I'eview of the anatomy and general 
structure of teeth and emphasized the impor- 
tance of having and maintaining good teeth. 
Theories and causes of dental caries were dis- 
cussed along with the means by which tooth 


decay may be j^i’^vented and controlled. 
Proper toothbrushing, selective diet, fluori- 
dated water or topical application of fluorides, 
plus the most important factor, regular den- 
tal visits, were stressed as the principal factors 
in good dental health. 

• Nutrition. The objective was to develop 
a favorable attitude toward a nutritionally bal- 
anced diet and an understanding of the kind 
and quantity of foods necessary for dental 
health. The nutritionist demonstrated with 
prepared meals the seven basic food groups 
(see illustrations) and pointed up the value of 
a good breakfast. Students were taught to se- 
lect as afternoon snacks such foods as fresh 
fruits, fruit juices, carrot sticks, celery, and 
milk that leave the mouth quickly and are less 
cariogenic than sweets, which are normally 
eaten. 

• Sanitation. Sanitarians showed tests of 
contaminated water supplies and explained 
how such supplies become contaminated. The 
importance of pasteurizing milk was presented. 
Other sanitation services that were described 
included x'estaurant inspection, nuisance abate- 
ment, mosquito control, and laws pertaining to 
offensive trades, such as the operation of 
slaughter houses. 
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d 20 percent reduction in the incidence of caries tvas obtained from 
one application of an 8 percent stannous fluoride solution. 

Stannous Fluoride Clinical Study 
in Olmsted County, Minnesota 

WILLIAM A. JORDAN, D.D.S., JOHN R. SNYDER, D.D.S.; and VIKTOR WILSON, M.D., M.P.H. 


R ESBARCIDSRS liiivc shown that stan- 
nous fiuorido applied topically reduces 
dental caries {1, 2), and some of their studies 
have deinonstnitcd that an S percent solution of 
stannous duorJdo is snpeviov to a 2 poveent solu- 
tion of sodiiun tluorido (It). 

To provide further information on the value 
of stuimous fluoride as a caries inhibitor, wo 
selected all 7th and 8th grade students in the 
rural and vplago scliools of Olmsted Coimty, 
Mum., for our study. This group ^vas the most 
accessible and also had tlie greatest niunber 
of permanent teeth. Of those eligible, 510 
(95 percent), between the ages of 12 and 13, 
signed up for the study with permission from 
their pai’ents or guai'dians. 

The Rochester-Olmsted County Public 
Plealth Center was cliosen as the examining aird 
experimental site because the persomiel in its 
health unit wore interested and because its fa- 
cilities were available. The study was planned 
to cover 2 years. 

Cooperation was then obt.ained from groups 
involved or interested in the study : the Eoclies- 


Br. Jordan is chief, and Dr. Snyder is assistant 
chief, section of dental health, Minnesota Depart- 
ment of Health. Dr. Wilson is health officer for 
the Rochester-Olmsted County Health Unit. This 
study was sponsored by the section of dental health 
and the health unit and aided by a grant from the 
Public Health Service. 


ter Board of Public Health and Welfare, the 
Olmsted County Board of Health, the Eoclies- 
ter Dental Society, rural and village school of- 
ficials (including the county superintendent) , 
parents (through the PTA), and teacher’s (at a 
teachers’ institute). Tiro teacher's, who inter- 
preted the facts of the study to students and 
parents, were indoctrinated at the institute, hr 
an article in their newsletter, and by means of 
radio, television, and news releases. The coun- 
ty’s public health nurses also aided in tliis re- 
spect. iUI contacts were made during the 
summer montlis before schools opened. 

Planning Commiffee 

A planning committee composed of a liealtli 
officer and the healtlr edircator of the Eocliester- 
Olmsted Coimty Health Unit, the staff of tlie 
Minnesota Department of Healtlr Section on 
Dental Health, and public health nurses out- 
lined a schedule of 60 examinations per half 
day. The scheduling was based on a school day 
which consists of 6 liours. This allowed 
approximately 3.6 minutes for each dental 
examination and the same time for the four 
X-rays taken by anotlier public health dentist. 

Since the students came from rural and 
village schools outside the city of Rochester, .ar- 
rangements were made to transport them to the 
health center at specified times. Public health 
nur'ses informed all rural and village schools 
of the timetable and the means by which the 
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1 . .• s oercent stannous fluoride solution to 

Toble 1. Incidence of caries aft« a “PP 12-13 years of age, at the end of 1 year 


Location of new curies 


Teeth 

Surfaces 


1 Control group 
(N=238) 1 

Experimental 

group 

(N=234) 

2. 15±0. 112 

1.72±0. lOS 

4. 10±0. 221 

. _ J 

•1.79 ±0.229 


Difference 

between 

groups 


0. 13 
. 69 


Reduction in 
percent 


20. 0 

14.41 


0. 0052 
.0308 


The 


faces, as compared with means of 9-560 DM 
teeth and 16.2i0 DhlF surfaces for the espen- 
laental gi-oup. The two groups were practically 
identical with regard to DMF teeth anc sur 

^ilC6S 

Following the initial examination the stu- 
dents were rescheduled for treatment at t le ra e 
of 12 to 14: per day, and the information was 
sent to their schools. Conscientious coopeia 
tion of parents in the rural areas lielpe 'eep 
the schedules running as planned. Cancella- 
tions or changes in time by individual s u en s 

iveve practically nil. . , 

The treatment began with prophylaxis by the 
hygienist. The teeth in one half of the mouth, 
upper and lower quadrant, were isolate y 
cotton rolls, witli holders used to keep the rolls 
in place. A continuous roll was used on le 
buccal side for the upper and lower teeth. m 
teeth were then dried by compressed air. 

During this procedure the assistant prepared 
a fresh solution of 8 percent stannous uorice 
by dissolving 0.8 gm. of staimous fluoride m 
10 cc. of distilled water. 

The solution was applied to the clean, di7 
teeth by a cotton swab, and tbe teeth weie ep 
wet for i minutes. A timer was used to assure 
uniform applications. The other half o tie 

f of experimental and control groups follow! 

Table 2. Comparison of caries in surfaces o jujion to erupted permanent teeth of childi 

single application of 8 percent stannous 

- . .1 1 1 \tAr%r 


mouth was then treated in tbe same mamier 
irxiquires approximately 30 minutes to give 
iLd prophylaxis and a complete topical appli 

cation of stannous fluoride. , , • ^ 

The control gi’oup received prophylaxis loi 
lowed by a water treatment under tbe same pio 

cedure as tbe treated group. 

(An ao-reement was made with the pai 
and stodmits of the study that if the study p^ 
dutd favorable results all the students m t 
control group rrould veroive treatment at 
end of tbe study if they desired.) 

Followup Examination and Findings 

At tbe end of tbe first year, the same publ 
he^th dentist conducted a followup examim 
tion in tbe same manner as tlie original exaxi 
hiTtion. Nearly as much time was devoted 
planning schedules and appointments foi th 
Lries as for the original series. A follow i 
session devoted to dental health education w 
also planned to evaluate the first education 

Oi the 510 students originally examined, 4 
^-ere reexamined, 238 in the control group ai 
234 in the experimental gi'oup. As table 
shows, 20 percent fewer new dental caries w( 


Surface 


Proximal 

Occlusal 

BuccoUngual. 


OI * yw--. 

Control group 
{N = 238) 

Experimental 

group 

(1?=234) 

Difference 

Differences 
in percent 

— 


2. 35 ±0. 143 
0. 9S±0. OSS 
0.77 ±0.082 

■ 



0. C 
.C 
. I 
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Practka} help in setting up eating patterns for a day was given students participating in the Olmsted 


County, Minn., stannous fluoride study. 


Follo%\iiig an evaluation and summation of 
the three sessions, a dental health film, The 
Gateway to Health, was shown and discussed. 
The dental director briefly exj^laiiied the future 
plans of the study and what was expected of 
each student. 

In an effort to obviate the use of any fluori- 
dated toothpaste by membei-s of tlie control and 
e.xperimental groups, a nonfluoride dentifrice 
was distributed among them before they re- 
turned to their schools. The students were able 
to obtain additional supplies from the county’s 
public health niu-ses when the nurses visited the 
schools, or by coming directly to the health cen- 
ter. Records were kept on the distribution of 
the toothpaste. 


Procedures 

The students were assigned in groups of 50 
per half day for examinations and X-rays. AU 
received a complete mouth mirror and explorer 
examination from Dr. William A. Jordan, who 
used a Burton lamp to illumine moutlis ade- 
quately. Two posterior bitewing X-rays and 
one upper and one lower X-ray of the anterior 
teeth were taken by another public health 
dentist. 

In order to start this study on relatively even 
terms, the students were divided into two 
groups comparable in cai’ies experience. The 
control group had a mean of 9.5S2 decayed, 
nussing, or filled (BMF) teeth and a mean of 
16.373 decayed, missing, or filled (DMF) sur- 
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CONFERENCE REPORT 


Tuberculosis, still one of this country’s most 
costly infectious diseases, engaged the attention 
of 3,000 physicians, public health workers, and 
ourses at the 1958 annual meetings of the Na- 
tional Tuberculosis Association and its medical 
Section, the American Trudeau Society, and of 
the National Conference of Tuberculosis Work- 
el’s. The meetings were held concurrently May 
19-22 in Philadelphia. 

Although tuberculosis was the focal point of 
the meetings, nontuberculous diseases of the 
lung and cardiovascular diseases also were dis- 
cussed, reflecting the broadening interests of 
the groups. Following a brief summary of tu- 
berculosis facts and figures compiled by the 
National Tuberculosis Association, highlights 
of selected scientific papers are presented. 


Tuberculosis Facts and Figures 

* Approximately 800,000 people in the 
United States have tuberculosis, either active 
or inactive, but in need of medical supervision. 

* Between 50 and 55 million people are in- 
fected with the tubercle bacillus. 

* Approximately 90,000 new cases are re- 
ported each year, almost 70,000 of which are 
active cases. 

* The disease causes about 14,000 deaths a 
year. 

* Tuberculosis costs the United States ap- 
proximately $725 million a year, according to 
a study by the Public Health Service based on 
1956 figures. 

* Three principal drugs used in treating tu- 
bei’culosis are, in the order of discovery, strep- 
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found in the experimental group than in the 
control group. The probability of .0052 indi- 
cates 20 percent is statistically significant. 
Surfaces of teeth iji the experinjejital group 
were 14.1 percent less carious than in the con- 
trol group. 

Table 2 sliows the difference in the incidence 
of caries between the two groups W’ith regard 
to specific DMF surfaces. The proximal sur- 
faces of the treated group were 20.G percent 
less carious than the same surfaces of the un- 
treated group. This is statistically significant. 
The occlusal .surfaces in the treated group 
showed a 20.06 percent reduction as compared 
with the control group. The probability of 
.0478 is just barely significant. 

There was a revci-se result, inexplicable at 
present, in the buccolingual surfaces where 30 
percent more caries were found in the experi- 
mental group than in the control group. The 
analysis at the end of the second year may shed 
some light on this situation. 

In conjunction with the educational feature 
of the study at the followup examination, the 
children were given an evaluation checksheet 
on the subject matter presented the previous 
year. The children, from five different schools, 
answered between 70 and 75 percent of the 
questions correctly. Since tlicro was no orig- 
inal evaluation of the education on dental 
he.alth, nutrition, and sanitation, no compari- 
sons could bo made. 

Summary and Conclusion 

An 8 percent stannous fluoride solution, ap- 
plied once to erupted permanent teeth, was 


tested in students aged 12 and 13 years in Olm- 
sted County, Mima., to determme the solution’s 
ability to inhibit caries for 1 year. The 510 
students were divided into almost identical 
control and experimental groups. At the end 
of 1 year, 472 students returned for exami- 
nation, Compared with the control group, the 
experimental group had 20 percent fewer cari- 
ous new teeth and 14.5 percent fewer new 
carious surfaces. Proximal and occlusal sur- 
f.aces benefited from the treatment. 

A second application of the solution was 
made at the end of the fiiot year and its effects 
will be studied tliis year. 

The students were briefly schooled in dental 
health, nutrition, and sanitation simultaneously 
witli the examinations at the Eochester- 
Olmsted County Public Health Center. One 
year later the children were able to answer cor- 
rectl}' between 70 and 75 percent of the ques- 
tions put to them on the subject matter taught. 

REmBNCES 

U) Howell, C. Lr., Gish, C. W., Smiley, E. D., and 
MuUler, J. C. ; Effect of topically applied st.m- 
jious fluoride on dental caries experience in 
children. J. Am. Dent A. 50 : Id^lT, January 
1055. 

(3) Mubler, J. C., Nebergall, W. H., and Day, H. J. : 
Studies on stannous fluoride and other fluorides 
in relation to the solubility of enamel in acid 
and the prevention of experimental dental 
caries, J. Dent Ees. 33 : 33-49, February 1954. 
(S) Gisb, C. W., Hon-eE, C. L., and Muhler, J. O.: A 
new approach to the topical application of fluo- 
rides in children, with results at the end of two 
years. J. Dent. Child. 24: 194-196, September 
19.17. 


Research Fellowships in Clinical Nutrition 


Ten fello^vships for research in clinical nu- 
trition are being offered to medical students 
by the Nutrition Foundation, Inc., in coop- 
eration with the Council on Foods and Nu- 
trition of the American Medical Association. 
The fellowships are designed to stimulate a 
more active interest in the science of nutri- 
tion among staff members and students of 
schools of medicine. 


Each fellowship provides S200 monthly for 
the student for not more than 3 months of tlie 
nonacademic year. Grants will be awarded 
on the recommendation of a senior investi- 
gator, who should make ivritten application 
to the Council on Foods and Nutrition, Amer- 
ican Medical Association, 535 North Dear- 
born Street, Chicago 10, 111., by December 15, 
1958. 
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Eternal Verities 

• The tubercle bacillus is still the cause of tubercu- 
losis. The primary attack must be here and not 
diverted too much to secondary factors. 

• The disease is still communicable from man to 
man and from animal to man. 

• The tuberculin test is still tire best means of 
locating tuberculous infection whether in tlie indi- 
vidual or the community. 

• Tuberculosis still occurs essentially as a family 
epidemic, and epidemiology must start with the 
family unit. 

• Tuberculosis is still an insidious and chronic 
disease; its early stages are asymptomatic. Vigi- 
lance is still necessary to detect the disease in its 
earliest stages, 

• In spite of shortened periods of hospitalization, 
the disease still represents an economic drain in 
money and time. 

• The disease is still socially disrupting in its 
effects on the family, on employment, and so on. 

• Everybody is vulnerable regardless of age, sex, 
race, or social stratum. 

•—Herman Kleinman, M.D., from a paper delivered 

at the annual meeting of the National Tuberculosis 

Association, Philadelphia, Pa., May 19-22, 1958. 


production, ■which may occur as a result of a 
variety of stresses or strains, can be highly 
significant. Maintenance of a proper balance 
of cortisone would be the objective, Long 
indicated. 

Possibly affecting hormonal balance but jier- 
haps operating in some other fashion, mental 
attitudes have been described many times as 
favioring or controlling the progress of tubercu- 
losis, Long said. To some they seem to be as 
Vital as the use or non-use of chemotherapy. 

The attitudes Long mentioned included 
anxiety, complacency, willpower, deterraina- 
lion, cooperativeness, hostility, care, and 
carelessness. 

Other factors that seem to influence resist- 
ance to tuberculosis are nutrition, other diseases 
and even accidents, and biochemistry, accord- 
«>g to Long. 

Dr, Max B. Lurie, of the Henry Phipps In- 
stitute, emphasized the influence of the thyroid 


on resistance to tuberculosis. He reported that 
thyroid hormones markedly suppress activity 
of tuberculosis in rabbits, while propylthioura- 
cil (a thyroid depressant) and removal of the 
thyroid gland have the opposite effect. 

Lurie also reported that production of anti- 
bodies against a nonspecific antigen (bovine 
serum albumin) can be “markedly enhanced” 
by a thyroid hormone in some rabbits. 

Protective Measures 

Clean air is the best safeguard against the 
spread of tuberculosis, advised Dr. Eichard L. 
Riley, associate jirofessor of environmental 
medicine, Johns Hopkins University, Balti- 
more. 

Eilej suggested specifically, in onhr of de- 
creasing importance, “air purification by ultra- 
violet irradiation, ventilation with plenty of 
fresh air, avoidance of crowding, covering 
coughs and sneezes, spitting into a handker- 
chief, and use of masks” as protective measures 
ill hospitals. 

People catch infectious diseases when infec- 
tious material becomes implanted on types of 
tissue on which it can grow, not simply by 
touching the material, he explained. Lung tis- 
sue is extremely suscejitible to the tubercle 
bacillus; the skin, the upper respiratory tract, 
and the alimentaiy tract are much less so. 

Hence, it is the small droplets, so tiny that 
they can be seen only in photography taken 
with special illnmmation, that are the culprits, 
according to Riley. These droplets, produced 
ill lai’ge numbers by coughing, sneezing, spit- 
ting, laughing, and talking, evaporate in a frac- 
tion of a second, leaving dried residues called 
droplet nuclei. The droplet nuclei are small 
enough to float about on air currents and can be 
inhaled deep into the lungs where the}' are 
deposited. 

Animal studies that have shown promising 
I'esults witli a tuberculosis vaccine were re- 
ported by Di-. H. Stuart Willis, of Chapel 
Hill, R. C. He said that a vaccine made from 
an attenuated strain of tubercle bacilli known 
as EiRv had offered more protection to guhiea 
pigs than BCG vaccine. Co-authors of the 
paper were H. if. Vandivere and Margaret R. 
Vandivere, also of Chapel Hill. 
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tomyciii, para-amiuosalicylic acid (PAS), and 
isoniazid. TJsuaiiy two of the di’ugs are given 
the patient, but in some cases isoniazid is given 
alone. 

* Because none of these drugs kills all the 
tubercle bacilli, because of tlio phenojnenou of 
drug resistance, and because some patients do 
not I'espond to treatment with these three 
drugs, one of tlie great needs in tuberculosis 
therapy is for improved medication. 

* Among tlie drugs of limited usefulness are 
pyrazinamide, viomycin, and c3'closerine. A 
new drug is kanamjxin. 

* The use of drugs to keep infection under 
control and the development of new surgical 
techniques have made it safer to remove dis- 
eased areas of the lung which might become 
foci of new infections. 

* Drugs have also been the key factor in the 
current trend of treating tubei’culosis in med- 
ic.al centers rather than in remote sanatoriums. 
Since drugs bring infection under control at an 
earlier date than was formerly possible, the 
danger of spread of disease by patients under 
treatment has been lessened. The danger of 
spread of disease by the unknown, untreated 
case is as great as cvei'. Tuberculosis is spread 
primarily by patients witli active disease who 
cough up tubercle bacilli. 

* The tuberculin sldn test and the chest 
X-ray are the principal instruments for finding 
tuberculosis. The tuberculin test does not i-e- 
veal active disease, but it does reveal infection 
bj' tubercle bacilli. It is a sensitive index of 
the danger spots in the community. 

* If a pei-son reacts to a tuberculin test, a 
chest X-ray is advocated. The chest X-ray is 
also indispensable to the p]i3'sici.an in follow- 
ing the course of the disease, and it m.ay also 
be used as the primary c.asefinding technique 
in many circumstances among adult population 
groups. 

■* A serologic test wliicli may prove valuable 
in the diagnosis of .active disease has recently 
been developed bj' scieirtists at Xortliwesteru 
University School of Medicine, and is now 
under extensive study. 

* BCG vaccination for certain groups of the 
population who are more than normally ex- 
posed to tuberculosis is advocated by the Ajner- 
ican Trudeau Society. It is given only to 


persons who are tuberculin negative. Thus the 
persons in greatest need of protection—tlie 
tuberculin positive, among whom most of the 
tuberculosis occurs today~are ineligible for 
vaccination with BCG. 

* Studies are underway to determine die 
possible value of isoniazid as a prophylaxis. 

* A vaccine which could be given to the en- 
tire population and which would not destroy 
tho v£ilue of the tuberculin test (as does BCG) 
is among the great needs in the tubercidosis 
eradication program. Among the other ques- 
tions for research are how tuberculosis drugs 
work, bow the function of the lung can be pru- 
served despite disease, and a better under- 
standing of the tubercle bacillus itself. 

Natural Resistance and Therapy 

The popular belief of Hippocrates’ day that 
tall, fair men are more susceptible to tubercu- 
losis than short, dark men may not be so wrong 
as modern-day scoffers would have us believe, 
according to Dr. Esniund E. Long of Pedlar 
Mills, Va., in the Amherson Lecture. Dr. Long 
is emeritus professor of pathology, University 
of Pennsylvania, and was formerly director of 
medical research for the National Tuberculosis 
Association and director of the Henry Phipps 
Institute. 

Discussing the supporting structure of im- 
munity in tlie thenapy of tuberculosis, Long 
pointed out that recent studies on military per- 
sonnel appear to hear out the ancient concept. 

“The unexpressed thought seems to be th.at 
the clianicteristics named aie genetically linked 
with other factors that are truly pertinent to 
native resistence,” he said. Among these 
factors are hormones. 

It has long been recognized. Long observed, 
that people with insulin deficiency have low 
resistance to tuberculosis, while those with an 
excess of thyroid hormone are not prone to the 
development of the disease. 

As for the steroid hormones of the adrenal 
glands, cortisone, in suppressing inffammation, 
may he beneficial in some forms of tuberculosis, 
particularly' meningitis, and detrimental in 
others. The important point, Long explained, 
is that cortisone does modify resistance ; there- 
fore, pliysiologic.al differences in the bodys 
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operated upon eitJier beloro they became preg- 
nant or during their paregnaucy. The opera- 
tions included removal of a lobe of the lung, 
removal of a segment of a lobe, and collapase of 
the lung by a thoracoplasty. 

In all instances antimicrobial drugs were 
given the mother without harm to the child, 
said Schaefer, but in no instance was the motlier 
permitted to nurse her baby. 

Chicago surgeons T. W. Shields, W. IM. Lees, 
and E. T. Fox reported a followupa study of 
101 persons who had had a lung removed be- 
tween 1951 and 1955 because of tuberculosis. 
Tliey found that 11 of the patients died within 
60 days of tlie operation and another 5 died 
within a year as the result of complications. 
Jfonfatal complications occurred in 18 patients. 
The majority of the paatients, 57, had unevent- 
ful postopaerative courses. 

For piatients wdro have difficulty in breathing 
because of chronic lung disease, a “window” 
that will opaen and close can be carved in the 
windpipe. Construction and operation of the 
window were described by Dr. Edward Ernest 
Eockey, clinical instructor in surgery, New 
York Medical College, New York City. 

The ^Yindow is cut in the front wall of the 
trachea and can be reached from the outside 
through a skin tunnel. The tunnel is entered 
between two doorlike skin valves located over 
the front of the neck. 

The procedure, used mainly on patients with 
emphysema, permits access to the tracheo- 
bronchial tree so that secretions can be aspi- 
rated and medication applied by the patients, 
according to Hockey. Of the 6 on whom it 
has been tried, 2 have impDroved sufficiently to 
leave the hospital for the first time in years. 

Co-authors of the report were Dr. Samuel A. 
Thompson, New York Medical College; Dr. 
Charles P. Blazsik, St. Anthony’s Hospital, 
Woodhaven, N. Y".; Dr. Edgar Mayer, New 
York University Postgraduate Medical Cen- 
ter; and Dr. Israel Eappaport, Columbia Uni- 
versitjf College of Physicians and Surgeons. 

Mimics of Tuberculosis 

A disease caused by “atypical” m 3 'cobacteria 
that mimic the tubercle bacillus but are dis- 
tinct from it has been reported among 100 pa- 
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tienls in Florida hospitals. The disease in 
these pjatients was discussed by Dr. Albert G. 
Lewis, Jr., Frank P. Dunbar, Dr. Eunice M. 
Lasche, and Dr. Ernest N. Lerner, of Tampa; 
Dr. Eobert J. Davies, of Tallahassee; and Dr. 
Dwight J. Wharton and Dr. James 0. Bond, 
of Jacksonville. 

All the paatients had chronic pmlmonary dis- 
ease, but the organisms recovered from their 
spmtum had charactei’istics different from the 
tubercle bacillus. The bacilli were grouped as 
pffiotochromogens (yellowish when expiosed to 
light) ; nonpjhotochromogens (without color) ; 
scotochromogens (yellowish in the dark) ; and 
unclassified. 

hlost of the atypical organisms were resist- 
ant to isoniazid and PAS and were partially 
resistant to streptomycin, according to the 
Florida report. Treatment was highly effective 
in pjatients from Avhom photochromogens and 
scotochromogens Avere recovered, but not so ef- 
fective among those infected Avith nonphoto- 
chromogens. 

“Clinically, radiologically, and pathologi- 
cally,” the report stated, “the cases are indis- 
tinguishable from tuberculosis.” 

Sarcoidosis, another mimic of tuberculosis, 
was the subject of a symposium. A mimic also 
of cancer, this lung disease is of unknown , 
origin. The highest prevalence, according to 
Dr. John S. Chapman, professor of medicine, 
SoutliAvestern Medical School, University of 
Texas, is in the southeast. Also, it is found 
more frequently among Negroes than among 
Avhites and is ram in the Chinese and in Ameri- 
can Indians, he stated. 

Although the steroids — ^prednisone and pred- 
nisolone — do not cure sarcoidosis, they have a 
supopressive action that may be beneficial “in 
selected instances Avhere the unremitting course 
of the disease is producing loss of organ func- 
tion or is even life threatening,” stated Dr. 
Louis E. Siltzbach, Dr. JIark M. Imberman, 
and Dr. HoAvard Grossman, of Ylount Sinai 
Hospital, Nbav York Citj'. 

Other Chest Diseases 

A negative association betAveen pihysical ac- 
tiA'ity and coronary artery disease at a yovuig 
ago Avas suggested in a report by Dr. David M. 
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.•^liraal experiments have also indicated thafc 
a limited degree of imniimity to tuberculosis 
can bo fcransfeiTed by cells from vaccinated 
animals. These experiments 'wore discussed by 
Dr. Ennuiuel Suter, University of Florida 
College of Medicine. 

When monocyte cells from immunized ani- 
nials were infected with tubercle bacilli, tlie 
multiplication of the organisms within the cells 
was restricted, Suter said, and, furthermore, 
jirotection was given mice injected with cells 
from immunized animals. 

These results, Suter declared, show that 
washed colls from vaccinated animals can in- 
duce a limited degree of infection immuuitj'. 
The limited protection suggests that a comple.v 
mechanism is responsible for acquired resist- 
ance in tuberculosis. Experiments by otliers 
using serum from vaccinated animals point in 
the same direction, he added. 


Drug Therapy and Hospitalizofion 


Development of resistance to kanamycin was 
reported by Dr. ICenneth Wright, Onondaga 
Sanatorium, and Dr. Attilio Eenzetti, Joseph 
Lunn, and Dr. Paul Bunn, department of medi- 
cine, State University of Jfew York, Syracuse. 
Tiiis drug, made from a mold akin to that from 
which streptomycin and neomjxin are derived, 
was discovered in Japan by Dr. Ilamao Ume- 
zawa of Tokj'o University. 

Reporting on use of the drug with 12 patients 
who had not improved under other drug thex*- 
apy, Wi'ight said th.it by the end of 90 days the 
tubercle bacilli of all patients bad become re- 
sistant to the drug, although there was X-ray 
and syxnptomatic evidence of improvement in i 
patients. The resistance, he added, was about 
the same as that obsexwed with sti-eptomycin 
when this drvxg was used alone. 

Whether the use of another drug with kana- 


mycin will delay developixient of resistance has 
not been determined, Wxdght said. He believes 
that further sUidy witli the drug is indicated. 

A combination of oyolosei-ine and viomycin 
may prove beneficial to patients who do not re- 
spond to isoniazid, streptomycin, and PAS, ac- 
cordino- to Dr. William S. Schwartz and Dr- 
Moyer, of the Veterans Administra- 
douHospital! Oteen, K C. Exixeriexxce wxfch 


57 patients with moderately or far advanced 
disease^ who had failed to respond to other 
drugs indicates that the regimen may be the 
most promising “secondaiy regimen” so far 
tried. 

A simple method of keeping track of how the 
individual patient is responding to isoniazid 
was described by Capt. EobeitL. Taylor, Fitz- 
simons Army Hospital, Denver. Such a pro- 
cedure is needed because patients vary in the 
way tliey metabolize the drug. Some "break it 
down chemically and others e.vcrete it without 
cliange. TJxe latter derive the greater benefit. 

For tlie rapid met.abolizei-s, it may be prac- 
tical to give larger doses than xisual, Taylor 
said. After the patient’s use of the dnig is de- 
tennined by a bioassay technique, the blood 
levels of isoniazid in tlie patient as the dosage 
is increased can be determined by simple chemi- 
cal analysis, accox-ding to Tayloi-. 

Despite the wondex’s of antibiotic and chemi- 
cal thei'apy, “tx-eatment of new cases of tuber- 
culosis is best begun in the hospital,” asserted 
Dr. Frances S. Lansdown, Dr. Julia Jones, 
and Famxic Behlen, of Bellevue Hospital, Xew 
York City. Tiieir conclusion was based on a 
smve)’- of more than 600 patients who had re- 
ceived cai'e through the outpatient clinic of 
Bellevue, most begijuiiag treatment in the hos- 
pital. 

Initial tx-eatment in the hospital facilitates 
complete clinical evaluation, allows careful ob- 
servatioix during early pei-iods of therapy when 
drug reactions most fi-equently occui-, and 
minimizes tlio dangei-s of infection of associates 
in the home, they said. 

Concerning the danger of infecting others, it 
was found that 42 patients discharged tubercle 
bacilli longer than 4 weeks, wliile the i-est either 
had positive sputum for only a brief pei'iod or 
were sputum negative throughout the course 
of treatment outside the hospital. 


Surgical Treatment 

Ma joi* sui-iiei'y fox* tuberculosis, even rexnox al 
of an entire lung, does not jxrevent safe child- 
birth, according to an obsteti-ician, Di-. George 
Schaefei', of Coi-nell Univei-sity Jledical Col- 
letre. He reported on the safe deliveiy of 32 
babies to 29 tuberculosis patients who liad been 
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Health Depai tments and Prevention 
of Motor Vehicle Accidents 

ALBERT P. ISKRANT, M.A. 


T he motor ra-IIOLE is Uie chief cause 
of accidental death in every age group f rona 
1 to 65 yeare and outranks any other cause of 
death in the age group 5 to 30. 

Motor vehicle accidents annually kill ap- 
proximately 40,000 pereons, injure approxi- 
mately 5 million, and cause the loss of 100 mil- 
lion man-days. These accidents injure 1 out 
of every 10 males between the ages of 15 and 
24 and cause 40 percent of all deaths of males 
in that age group. In the group aged 15-24 
yearn, the proportion of motor vehicle deaths 
in relation to all deaths has risen phenome- 
nally. Pronounced but less drastic increases 
are seen m the gi’oups 5-14 and 25-34 years 
old (Eg.l). 

The pattern of nonfatal injuries caused by 
motor veliicles is similar to the pattern of 
deatlrs, being highest in the age group 15-24 
years. The estimated number of nonfatal in- 
juries in the United States for the period 
July-December 1957 is shown in table 1, and 
the estimated annual injury rate for motor ve- 
hicle accidents, in table 2. 

On the basis of the mortality and injury data 
available, motor vehicle accidents would cer- 
tainly appear to qualify as a public health 
problem, which it is believed is amenable to 
the epidemiological approach used in other 
public health problems. Because of their 
knowledge of epidemiological procedures and 

‘hr. hkrant is chief. Operational Research, Accident 
Prevention Program, Division of Special Health 
Services, Public Health Service. This paper was pre- 
sented at the 24th New England Health Institute, 
University of Connecticut, Starrs, June 20, 1958. 


other programs healtli departments can con- 
tribute to the solution of this health problem 
in a number of ways. 

Epidemiological Approach 

The epidemiological approach consists of 
finding out the who, how, where, and when of 
accidental injuries and deaths, and, if possible, 
the -why. It includes five steps : collection and 
analysis of data, examination of apparent rela- 
tionships, establishment and testing of hy- 
potheses, development and testing of control 
measures, and incorporation of tested measures 
into prevention programs. 

At present there is not to my knowledge any 
full-scale epidemiological study of motor ve- 
hicle accidents being carried out in the United 
States. One is plaimed by the traffic institute 
of Northwestern University, using an interdis- 
ciplinary team consisting of a physician, an 
engineer’, and a social scientist, and an epidem- 
iological study of the automobile accidents of 
adolescent drivers is planned for joint execu- 
tion by the Harvard Medical School and the 
Harvard School of Public Health. Several 
completed studies have been referred to as 
epidemiological, but these are concerned solely 
with the host or with human factors. 

Host and Human Factors 

As with most of the diseases, the mortality 
rate for motor vehicle accidents is higher for 
males than for females. The chief toll is among 
young males in the prime of life, although one- 
fifth of the deatlrs from motor vehicle accidents 
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Spain, a patliologist at Beth-El Hospital, 
BrooJd 3 'ij, and Dr. Victoria A. Bracless, medical 
oxaininer of Westchester Coimty, H. Y. 

The apparent reason is that "activitj'' pro- 
motes the development of collateral circula- 
tion,” they indicated. In other words, the 
blood vessels of the active man are in a condi- 
tion, because of exercise, to take over a major 
role in the circuIatoi 7 system. 

The report was based on a postmortem study 
of 1,500 sudden deaths in Westchester Comity 
during an 8-year period. Deaths from coro- 
nary occlusion were classified according to 
occupation, regardless of economic status. The 
data, Spain and Bradess specified, showed that 
the men in sedentary positions had died at a 
younger age than the men who led a more active 
life. 

To determine whether this might mean that 
there had been an increase in coronaiy arteiy 
disease or that more inactive than active people 
had atherosclerosis and thrombosis, they ana- 
lyzed data on the amount of atherosclerosis 
among men of comparable ago groups who had 
died suddenly from accidents. The}’ found no 
significant dili'erence in the amomit of coronary 
atherosclerosis in the various age gi-oups in re- 
lation to differences in occupational physical 
activitj*. 

In another paper, pathologists from several 
cities reported a now lung disease. Character- 
ized by a stoppage of the alveoli with a protem- 
like material rich in fats, the disease has been 
tentatively designated “alveolar proteinosis,” 
according to Dr. Samuel H. Rosen, of the Vet- 
erans Administration, assigned to the Armed 
Forces Institute of Pathology, Washington, 
D. C. 

Co-authors were Dr. Benjamin Castleman, of 
Massachusetts General Hospital, Boston; Dr. 
Averill A. Liebow, of Yale University Medical 
School; Dr. Frank M. Enzinger, also of the 
Armed Forces Institute of Pathology; and 
Dr. Richard Thomas N. Hunt, of Massachu- 
setts General Hospital. 

Diagnosis was based on biopsy material or 
autopsy specimens from 25 patients from all 
sections of this country and (one each) from 


Canada, England, and Italy. Although the 
first case was observed at Massachusetts Gen- 
eral Hospital 5 years ago, Rosen said that most 
of the cases have been seen Avitliin the past 3 
years. 

There have been 8 deaths. In 3 of the pa- 
tients who died, a iungns disease was super- 
imposed on the original condition, Rosen said. 

At the onset of illness, there are in some in- 
stances sj'mptoms usually associated with 
pneumonia. Tlie most common complaint is 
shortness of breath, usually with cough, he 
added. 

No micro-organism has been detected that 
can be considered the causative agent. It is as- 
sumed that the disease is due to inlialation of 
a foreign substance, but the only clue, accoi'd- 
ing to Rosen, is tliat 4 of the patients worked 
in lumber j’ards and 2 were electricians. 

Treatment •with antibiotics or corticosteroids 
does not appear to alter the com-se of the dis- 
ease, and since the disease spreads through 
both lungs, surgery is not possible, said Rosen. 

Lung Cancer 

A method of producing cancer of the lung 
in animals in order to study suspected carcino- 
gens was reported by Dr. Mamdn Kusclmer, 
director of pathology, Bellevue Hospital, New 
York City. 

Pellets containing known carcinogens were 
implanted in the bronchi of rats through an 
opening made in the windpipe. Following 
implantation, Kusclmer said, squamous ceil tu- 
mors, the type usually found in cancer of the 
lung, originated in the bronchus aroimd the 
pellet and extended into the neighboring lung. 

Chemicals used in experiments so far hare 
included, he said, polycyclic hydrocarbons, 
methylcholanthrene, dibenzanthracene, and 
benzpyrene. Studies are now underway to de- 
termine if hmg cancer can be produced by this 
teclmique with components of tobacco tar, com- 
pounds of chromium, and ionizing radiation. 

Co-authore of the paper were Dr. Sidney 
Laskin and Dr. Norton Nelson, departnient of 
industrial medicine, New York University. 
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liave found that imiuatunty, lack of hostility 
restraint, lack of stability, absence of tension 
tolerance control, and aggressiveness are some 
of the personality characteristics associated 
with an excessive number of accidents. 

Soverul studies arc currently in progress to 
develop “scales” for measuring these personal- 
ity traits. It is hoped that the knowledge 
gained can he incorporated into driver educa- 
tion and other safety programs. The health 
department can make a definite contribution to 
the prevention of motor vehicle accidents by 
promoting and assisting with driver education 
courses and driver improvement clinics and by 
helping to translate the results of research into 
practical education programs. 

Studies are being planned and carried out on 
methods of changing or modifying behavior 
through the group approach, and otherwise. 
Corollary studies are needed on the relationship 
between attitudes and knowledge of safety laws 
and measmes and between attitudes and be- 
havior. Of particular importance in this re- 
gard are the studies ou the attitudes and be- 
havior of elderly people and on methods of 
modifying them, smce elderly pedestrians have 
a very high death rate. 

Physical and Sensoi'y Defects 

It apparently is generally agreed that organic 
disease, impaired f mictions, and aging processes 
mcrease the accident potential of persons, but 
the effect of these conditions on actual accident 
occurrence is, at present, speculative. The ex- 
tent to which these persons “compensate” for 
their deficiencies is not known, and differences 
ui “exposure” make com]parisons difficult. One 


Toble 2. Estimated injury rate for motor vehicle 
accidents per 1,000 persons per annum, by 
sex and age, continental United States 


•^ge, in years 

Both sexes 
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Female 

-111 ages 
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Under 15 
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Healtli Survey data, July-Decem- 
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Figure 2. Death rates from motor vehicle acci- 
dents for males, by age and marital sfatus, 
3-year average, continental United States, 
1949-51, 

Dcoih {lates 



SoTXBCE : Natloual Office of Vital Statistics. 


of the problems in the study of accident causa- 
tion is to select groups which are exposed to 
constant risk and to observe them long enough 
to obtain meaningful data. 

Employers of persons who will be exposed 
to liigh risk of accident can accept presump- 
tive evidence of physical impairments in mak- 
ing their decisions concerning the Iiiring of ap- 
plicants. Therefore, employers may accept a 
list of conditions wliich would be bars to em- 
ployment as drivers of commercial vehicles, 
and licensing agencies may refuse to issue li- 
censes to pei-sons having these conditions. Ee- 
fusal of permits to private drivers is, however, 
another question, and the evidence of the effect 
of a condition or defect must be more un- 
equivocal than now exists for many of them 
befoi’e they can be refused licenses to drive. 
Studies of the effect of all types of conditions 
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aro among pedestrians, and deaths of elderly 
men and children under 10 years of age con- 
tribute greatly to this number. In general, 
death rates are liigher for nonudiite tlian for 
^vlute persons. Exceptions are the rates for the 
age group 15-21, and the group over 75 years 
old. Married persons, especially men, have 
lower death rates from motor veiiicle accidents 
than any other marital status group. Rates for 
divorced men are considerably higher than for 
other groups (lig. 2) . 

Health workers generally agree that further 
knowledge of the human factors in accident 
causation is jieeded before signilicant advances 
in higlrway accident reduction can be achieved. 
Existing knowledge on this subject has been 
summarized by McFarland and his co-workers 
(^)- 

The question of “accident proneness'’ has 
been explored at length, but sporadically. More 
than 20 years ago a review of the accident ex- 
perience of approximatel}’ 30,000 drii’ers in 
Connecticut showed that a group of less than 

Figure 1. Deaths from motor vehicle accidents as 

percentage of deaths from all causes, fay age 

groups, United States, 1906-55. 

(’cfCenr 



statistics. 


Table 1. Estimated incidence of motor vehicle 
injuries, July-Decemfaer 1957, continental 
United States 


Age, in years 

Both sexes 

>rale 

Female 

.U! ages 

Under 13 

2,414, 000 

1, 340, 000 

I, 097, 000 

2Sl, 000 
748, 000 
710, 000 
491, 000 
200, 000 

104, 000 
482, 000 
387, 000 
284, 000 
85, 000 

173, 000 
265, 000 
323, 000 
207, 000 
124, 000 

15-2 1 

25-14 

45-01 

05 and over 



Note : Detailed figures may not add to totals because 
of rounding. 

SouitcB: National Healtb Survey data, July-Decem- 
ber 1937. 

•1 percent of the operators had 40 percent of the 
fatal accidents, 3G percent of the injury acci- 
dents, and 8S percent of the noninjury acci- 
dents (5). In 1038 the Wichita, Kans., police 
department did a study of accident repeaters. 
Their findings have been reported in an unpub- 
lished monograph. In the intei-rening 20 years 
the number of studies to determine tlie charac- 
teristics of accident-prone individuals, or ac- 
cident repeaters, has been legion. 

The concept of accident proneness as an in- 
nate, immutable characteristic is giving way to 
the opinion that, because of mutable charac- 
teristics, some people in a group sharing the 
saure environmental risks are more “suscep- 
tible” to accidents tlian are others in the same 
group. Personal factors being investigated 
may be conveniently divided into behavioral 
and attitudiual charactei'isbics, health and 
physical characteristics, and effects of tempo- 
rary conebtions caused by such factore as alco- 
hol, smoking, drugs, medication, and fatigue. 

Behavior and Attitudes 
Studies to determine the characteristics of 
chronic traffic law violators and accident re- 
peaters have been many and varied, both in the 
ai'med services and in civilian groups. While 
gross relationships appear, many of the &id- 
ings are conflicting. Moreover, application of 
the findings to control programs is difficult. 

A study based on findings in the armed serv- 
ices is underway hi Denver, where tests are be- 
ing administered to high school cluldren in an 
elibrt to find the factors which “discriminate 
between safe and unsafe drivers. Researchers 
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laiii cleutli I'ato per 100 inilliou inosqixifcoes or 
persquaie miles of swamp or tlie syphilis death 
rate per millions of spirochetes or other nu- 
merical measure of exposure. 

An analysis of accidental deaths from motor 
xeliicles, based on residence, reveals somewhat 
of a pattern. The 5 highest rates in 1056 were 
recorded for Wyoming, Now Mexico, Montana, 
Ai-izona, and Idaho; the 5 lowest, for Massa- 
chusetts, Ehode Island, Connecticut, Now Jer- 
sey, and New York. The “rate per miles 
driven’’ gives a somewhat different pattern and 
places Alabama, Louisiana, and South Carolina 
among the five States with the highest death 
rates from motor vehicle accidents. Appar- 
ently, driving is more hazardous in the south 
than in some other areas, although a person’s 
chance of being killed in a motor vehicle acci- 
dent are highest if he lives in the Eoclcy Moun- 
tain States. Based on fuel usage per capita in 
the United States, people in the western States 
drive more than those in the eastern States. 

Weather is an environmental factor wlrich 
obviously affects motor vehicle accidents. Be- 
cause of lack of comparability of exposure data, 
statistics on the effect of weather, lighting, and 
road conditions are hard to evaluate, and the 
extent to which drivers compensate for ob- 
viously unsafe conditions is unknown. State- 
ments in the newspapers, taken from gi'oss 
statistics and indicating that most accidents 
occur on dry pavement on clear days and that 
the “safest time to drive” is between 2 and 4 
a.m., are generalizations which have no practi- 
cal value. Exposure data for rate calculations 
are needed in comparing the “risk” of driving 
under various circumstances. Fall and winter 
are, however’, known to be the seasorrs of high- 
est occurreirce of accidental deaths from motor 
vehicles in the United States. 

Surveys and Records 

Data on urjuries are obtained cliiefly from 
^veys and reports from various sources. The 
National Health Survey is providing data from 
"Inch national and regional estimates can be 
Wade. The California Health Survey provides 

ata about accidental injuries in California. 

he Coimecticut State Department of Health 
IS about to under-take a family iujur’y surwey, 
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which should provide a wealth of information 
on both highway and other accidental injuries 
in Connecticut. 

Injury reports by hospitals and physicians 
carr provide informatiorr useful to health de- 
partments. Worcester, Mass., has an injury re- 
porting system in operation, and hr New 
Bedford, Mass., childhood accidents are being 
reported. Some sirch measure of the incidence 
of hr juries is necessary for the evaluatiorr of 
preventive programs, educational or otherwise. 

Acciderrt records of traffic or motor velricle 
bureaus are another important and sometimes 
overlooked source of hrforination to health de- 
partments. The Georgia Department of Pub- 
lic Health is making a study of traffic accident 
records to determine their usefulness in devel- 
oping programs of highway safety. 

The National Office of Vital Statistics has de- 
signed supplements to the death certificate 
which are used from time to time by some State 
health departments to obtain moi-e information 
on motor vehicle accidents than is now available 
from the death certificate. 

Program Evaluation 

Program evaluation is a well-established pro- 
cedure in all health departments. A requisite 
of program evaluation is a baseline of data 
from which to measui'e change. For example, 
if certain measures are instituted, do highway 
injuries and deatlis decrease? Inherent in such 
evaluation is stability of statistics. Death sta- 
tistics, of course, are comparable but may not be 
large enough to show meaningful trends in non- 
populous areas. Some tyrpe of injury measure- 
ment is necessary for determination of the re- 
sults of programs of prevention of motor 
vehicle accidents. 

Secondary Prevention 

For every death on the highway more than 
100 persons receive nonfatal injuries. The 
emergency care given an injured person is an 
important factor in determining whether tire 
injury results in death, permanent disability, or 
recovery. The care of injured persons usually 
consists of first aid, transportation, and medi- 
cal management of injuries. Health depai-t- 
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anti impairnieuts on accident frequency and 
severity are badly needed. 

Xho accident experience of a group of persons 
^Yith an impairment might be compared ^vith 
the experience of a control group free from 
that hupairment, matched by age, exposure, 
and v-hatover other variables are recognizable. 
A corollary study should bo made on the meth- 
ods of keeping records of physical condition 
and the details of accident causation. Because 
of the difliculty of selecting appropriate groups 
with particular defects and following their ac- 
cident experience, it may bo more appropriate 
to give complete physical examinations to a 
sample of drivers applying for new licenses and 
of older persons applying for renewals of exist- 
ing licenses at a particular center. Additional 
tests for attitudes may also bo included. By 
making a complete followup of drivers who 
are e.xamined and selecting an ai)propriate 
control group without the defect or impairment 
of these drivers, the same series of observations 
could bo used for testing various hypotheses. 

Effect of Tempoi'di'y Conditions 

Temporary states and conditions wliich cause 
a reduction in mental awareness or diminished 
reflexes obviously result in an increased liabil- 
it}’’ to accidents. Unquestionably, persons who 
arc under the influence of alcoholic beverages 
are more likely to have accidents than those 
who are not, but what is the effect of low levels 
of alcohol present in the blood some time after 
drinldng? 

The effect of smoking on drivers of automo- 
biles is not clear, especially when smoldng is 
combined with carbon monoxide and with higli 
altitudes. The effects of various drugs on hu- 
man efficiency are also not entirely known, 
either as to undesirable side effects or induced 
mood changes. 

■\\Tien automobile drivers fall asleep, it is 
obvious that fatigue is accident inducing, but 
other aspects of fatigue are not as dear. Move 
work needs to be done on so-called operational 
fatigue, which has been stated to be partly the 
result of frustration and conflict within the 
individual. 

Keeded studies of the effects of tliese various 
factors include: the effect of certain drugs on 
social behavior and emotions, and consequently 


on accidents; the relationship of sleep and doz- 
ing to accident occun-ence and the value of cer- 
tain remedial measures ; the relationship of tem- 
porai’y attitudes to the occm’rence of accidents; 
the phenomenon of “road hypnosis” and factors 
instrumental in causing it and in reducing it; 
and the relationship of operator performance 
to levels of alcohol in the body. Many planned 
studies aim at determinmg some of these rela- 
tionships. The New York State Health De- 
partment, for example, proposes a broad study 
of tlie relation of personal factors to accidents 
and plans to use the knowledge gained for edu- 
cational and licensingpui’poses. 

For all studies relating variables to accidents, 
the construction and use of an automobile simu- 
lator of high sensory and motor fidelity, wliich 
could be used to pi'oduce a variety of experi- 
mental situations imder controlled conditions, 
would be a distinct advancement. Such a simu- 
lator would allow obseiwation of the behavior 
and reaction of the driver, with a view to dis- 
covering what he does mider various conditions 
u’hich may lead to accidents; under what con- 
ditions ho is more likely to respond poorly; the 
deficiencies, either in him or in his environment, 
that may produce such hazardous behavioi*, or 
failure to behave; and in what ways such dan- 
gerous behavior may be corrected or avoided. 

Environment 

Wlien we discuss environment, we ordinarily 
think of geographic distribution, and because 
the “rate per 100,000 resident population” best 
expresses the extent of any health problem, tliis 
rate is customarily used in calculating geo- 
graphic distribution of diseases or injuries. 

Rates of motor vehicle deaths or injuries by 
place of occurrence of accidents, however, are 
usually calculated per estimated number of 
miles driven in an area. This rate may be ap- 
propriate for estimating the risk of accidental 
death while di-iving, but for estimating a per- 
son’s chance of being killed in a motor veliicle 
accident, the rate per population is the ap- 
px’opriate one. Parenthetically, the accidental 
death rate is the only rate for a major cause 
of death which is calculated with the “agent” 
of exposure as tlie base rather than the number 
of people at risk. Ti’e never calculate the ma- 
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Members from 12 States attended tire ninth 

of the Middle States Public Health Association, April 28-30, 

1958, in Milwaukee, Wis. The following pages carry sum- 
^ ^ p ^ 1 . _ r>rA8PTitftd at the conference. 


Proposes New Category 
For Nonparalytic “Polio” 

Minnesota’s 19d5-o7 experience 
"ith virus diseases of tbe central 
nervous system has put epidemiolo- 
gists and physicians through an ex- 
citing time, according to Dr. Herman 
Kieinman, chief, section of chronic 
diseases, Minnesota Department of 
Health. 

The poliomyelitis surveillance 
unit of the State health department 
" as established in 1055 primarily to 
"atch, through detailed epidemio- 
logical and laboratory work, the 
course of poliomyelitis when the 
Salk vaccine was first used in Min- 
nesota. Kecessarily the unit also 
surveyed aseptic meningitis. 

The term “aseptic meningitis” is 
nsed, Kieinman stated, to mean not 
a specific disease entity hut a syn- 
drome common to many entities 


whose responsible agents include 
viruses, which primarily concern 
him, bacteria, and leptospirae. 

Use of the Salk vaccine has made 
nonparalytic poliomyelitis more diffi- 
cult to identify, and physicians in 
Jlinnesota are increasingly reluctant 
to make this diagnosis, he stated. 
Diagnosis has also been complicated 
by the demonstration that many 
virus agents can duplicate clinically 
nonparalyzing aseptic meningitis. 
However, diagnosis has also been 
clarified by the laboratory’s ability 
to assign precisely a single virus 
type as the etiological agent for an 
increasing number of clinically sim- 
ilar but etiologically different dis- 
ease entities. These agents, the 
polioviruses and the Coxsackie and 
ECHO viruses, come from the 
family of enteroviruses. 

Itt 1055 the agent responsible for 
most central nervous system viral 
disease in Minnesota was the polio- 


virus; in 105G Coxsackie B5 virus 
was isolated more frequently than 
any type of poliovirus ; and in 1057 
the predominant virus was ECHO 9, 
Ivleinman said. 

The table show’s Minnesota’s ex- 
perience w'ith viral disease of the 
central nervous system for these 3 
years. Kieinman pointed out that 
the arthropod-borne encephalitides, 
lymphocytic choriomeningitis, and 
mumps uieningo-encephalitis pre- 
sented no major epidemiological 
problems. But the remaining cate- 
gories in the table, poliomyelitis, 
Coxsackie B5 aseptic meningitis, 
ECHO 9 aseptic meningitis, and 
aseptic meningitis of undetermined 
cause, were a different matter. 

1955-57 Outbreaks 

Although the total incidence was 
low, 1953 was definitely a polio- 
myelitis year. Poliomyelitis inci- 
dence was still lower in 195G when 


Vol. 73, No. 11, November 1938 


1027 



lueiits could ^YelI concern themselves with local 
methods of admuiistermg first aid. 

At Cornell University, significant research is 
being tlono into the aspects of the automobile 
wliioh cause or accentuate injuries. As a result 
of tlieir findings, t!io newer cars have incorpo- 
rated into their designs features such as safety 
locks on doois, padded dashboards, recessed 
steering wheels, factoiy installed safety belts, 
and the like ( 3 ). 

The design of the automobile is outside tlie 
control of health departments, but otlier mctli- 
ods of preventing or minimizing injuries fol-' 
lowing accidents merit tlieir interest. Pro- 
moting the use of safety devices, including 
properly installed safety belts, would seem to be 
a legitimate concern of health departments. 

Need for Cooperation and Research 

Since liiglnvay accident prevention is a con- 
cern of various comimmity agencies, official and 
voliuttary, cooperation between the hcaltli de- 
partment and these ageticies is important. A 
committee of representatives from these agen- 
cies might increase tlio contribution of epidemi- 
ological techniques, progi-am evaluation, and 
otlier public health and medical skills to the 
field of highway accident prevention. 

Throitgli epidemiological research health de- 
partments can oll'er a challenge to physicians 
and others to enter and romam in the field of 
public health. Eesearch “is an important key 


to the grand strategy of effecting change from 
the traditional in public health to the newer 
challenges . . ( 4 ). 

Summary 

ifotor vehicle accidents are amenable to the 
same epidemiological approach as other public 
health problems. 

Xo full-scale epidemiological studies of 
motor vehicle accidents are now in progress, but 
several are planned and more are needed. 

Health departments can contribute to acci- 
dent prevention and traffic safety in a number 
of ways. .iVnioug these are pi’omoting and as- 
sisting with driver education com’ses and driver 
improvement clinics; helping to translate the 
resid ts of research into practical education; 
promoting sj'stems of iii-st aid; promoting use 
of safety devices, including safety belts; and 
cooperating with official and voluntaiy commu- 
nity agencies. 
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Appointmenfs in 

H. van Zlle Hyde, M.D., has been appointed 
Assistant to the Surgeon General for Interna- 
tional Health. Horace DeLien, M.D., succeeds 
him as chief of the Division of International 
Health, Public Health Service. 

Dr. Hyde’s duties include liaison with the 
Department of State and other governmental 
agencies concerned with international health. 
He will continue as United States representa- 
tive on the Executive Board of the World 
Health Organization. Dr. Hyde has been 
chief of health activities in the Institute of 
Inter-American Affairs and in the Technical 
Cooperation Administration, chief of the 
Middle East Office-of the United Nations Re- 
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International Health 

lief and Rehabilitation Administration, and, 
for the last 5 years, chief of the Division of 
International Health. 

Dr. DeLien has directed the health program 
of the International Cooperation Administra- 
tion in the Philippines for the past 7 years. 

In the extensive reorganization of the Philip- 
pine health services, he helped establish rural 
health units throughout the islands, rehabili- 
tate 61 government hospitals, and provide 
training for public health personnel. Before 
going to the Far East, Dr. DeLien was asso- 
ciate chief of health actimties. Bureau of In- 
dian Affairs, for S years. 

Public Hc.alil» Reports 
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‘'S’.j, iiiii-.i.jjii (lie relative fre- 
uiiii -iviiicii they occur, tell 
^■>a'!i ;!a>! griiiiii.- are most likely to 
indicate the incuba- 
ion period and the most likely mode 
f dissemination. 

In the aseptic menin- 
Stides is so fast and continuous 
hat-the epidemiologist must be pre- 
'Wed to continue this type of work 
rpm- season to season, said Kiein- 
fumf' Ifortunately, iSImnesota had 
in 'operating poliomyelitis surveil- 
ance unit whose methods were im- 
se^tely adaptable to study of the 
'ftet aseptic meningitides. "With- 
'.nt-it, the studies of Coxsackie B5 
®d , ECHO S) aseptic meningitis 
ypuld have been retrospective. 

Questions Raised 

^ " 

-®einman listed questions raised 
>y. Minnesota’s experience. Do 
ese nonparalyzing diseases have 
»me later effect? Dr. Albert Sabin 
■h nnt that serologic 

“Indies show that women of chUd- 
Waring age are particularly vulner- 
V® to ECHO 9 infection if it is 
ifesent in a community. Are preg- 
nant women really more susceptible, 
is they seem to be, to poliomyelitis, 
Iff ' infected, will there be any 
. ect on the fetus? The similarity 
f; the ECHO 9 rash and the rash 
. , rubella makes tills conjecture 
Prov(^cative. 

is the relative antiquity of 
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. . ■; It" is' tempting to 
.. 'i'-'jtm'aa, that in past 
years when reports of nonparalytic 
poliomyelitis far outweighed reports 
oil the paralytic disease, some of the 
uoiiparalytic cases might have been 
a.'S'iiiic meningitis due to a then un- 
kiiov. II cause. But divination is haz- 
ardous. Perhaps serologic epidemi- 
ology with all age groups well 
.'airqiled would reveal the relative 
aii!ii|iiity of these newly recognized 
viru.'CS. This is worth trying, he 
-o.ir.ac.sted. 

1 b.‘ commented on the administra- 
iivi" proposal that in the future, 
poliomyelitis be reported as such 
Hilly when it is paralytic, and all 
iioiiiiiiralytic conditions be reported 
under a term such as aseptic menin- 
gitis. Later the aseptic meningitis 
report could be qualified by desig- 
nating the etiology, if it is deter- 
mined. This plan would bring to 
the attention of health departments 
and epidemiologists cases which 
might remain unknown because 
present regulations do not require a 
report. This procedure also fits the 
present diagnostic temper of physi- 
cians, said Kleinman. 

Rise in Reported Syphilis 
Preventing Neurosyphilis 

The increase in the number of 
cases of syphilis reported in 1957 
may mean fewer cases of neuro- 
syphilis, stated Dr. Harold A. 
Tucker, department of clinical in- 
vestigation of the Upjohn Co., Kala- 
mazoo, Mich. 

United States data for 1957 shows 
a peak of 135,5-12 cases compared 
with a 1955 low of 122,075. The 
most recent total includes 100,514 
cases of late and late latent syphilis, 
he said. 

About 25 percent of syphilitics, if 
untreated, develop clinical evidence 
of involvement of the nervous sys- 
tem ; 5 percent will be paretic, 5 per- 
cent tabetic, and 15 percent diffuse 
meningovascular. NeurosyphUis is 
potentially even more serious than 
cardiovascular syphilis as a cause 
of mortality and partial or complete 
permanent disability. Tucker main- 
tained. Therefore the 1957 case to- 


tal 'reprek'ni.-i an c.-liiiiaii.'il 'l.'i.iliX) 
potential M'ari.'.'yiiiiilii.ics fiiiiini aiid 
treated. 

Tucker i.wo iuetdis wiiicii 

will tend id in-Cni'.!. |ia:-(;-:i-: and 
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grace perin-i d;' I'.! ■J5 y(>;;i-.- liciuc i'ii 
syphilis im'i-aion and aiii.ciir- 
auce of m-;:;i:!'.-'.:ii.:il syngiion:.-. and 
the success m' (■.■niciilin as a In-ic:', 
effective t:\-.ii n';c!i! I'or .-ypinii-:. in 
two receni ^naH's oC 7i!5 iia-ieiii-; 
over a 6- to 7-year period, penicillin, 
alone appeared capable of com-, 
pletely curing asymptomatic syphilis ' 
of the central nervous system. 

Until promiscuous sexual activity^ 
or exposures to infected partoers'de- 
crease in the Nation, we might he" 
gratified to see annual reported to- 
tals increasing, Tucker said. This." 
probably means that more cases are - 
being found and treated, that con- 
tact tracing is being done well, and 
that serious late disease is pre- , 
vented. 

But no disease is ever treated out ' 
of existence, he declared. Only 
when promiscuity is reduced can we 
think that fewer reported cases re- 
flect a reduced prevalence of central - 
nervous system syphUis and other 
types of the disease. 

Health Department Solves 
Urbanization Problems 

How public health fared as Sedg- 
wick County, Kans., doubled its pop- 
ulation and changed its economic 
characteristics in less than 20 years 
was described by Dr. M. Leon Bau- 
man, director, IViebita-Sedgwiek 
County Department of Health. 

The county now has 320,000 peo- 
ple, whose needs for adequate hous- 
ing, infant and child care, and 
sewerage and water systems rever- 
berated in the health department 

Overcrowded, substandard homes 
and 90 trailer camps at one time 
housed the war industry w'orkera 
who flocked into the county. Old ' 
residents resented newcomers who 
kept cows in the backyard and 
threw the garbage out for the chick- 
ens. 

Housing improved, Bauman ex- 
plained, as tenants became home 



there wa? a definite oulbreak of 
aseptic meningitis due to Coxsackle 
B5 virus. Of the 75 cases finally 
accepted as Coxsackie B5 virus in- 
fection in 1050, 32 were initialiy re- 
ported ns nouparalytic poliomyelitis, 
Kleiuman said. 

Coxsackie B5 was first suspected 
on purely epidemiological grounds. 
In August 1950, a few counties in 
llie south central part of the State 
reported nonparalytic poliomyelitis 
with no paralytic poliomyelitis in 
the same area, and laboratory re- 
ports showed the isolation of cyto- 
pathogenic agents, not poliovirus, 
from cases in this area. “It was 
thus an epidemiological probability 
and a laboratory certainty that 
something besides poliomyelitis was 
occurring,” said Kleinman. 

By the end of July 1057, the great 
disproportion between the noupara- 
lytic and paralytic disease of the 
central nervous system and the 
presence of a ra.sh in a certain per- 
centage of tlte ca.ses nnule it certain 
that the new disease entity was 
neither poliomyelitis nor Coxsackie 
B3 aseptic mcuhigltis. ECHO 9 in- 
fection was suspected and later 
Iirovcd, Kleinman said. 

A statistical survey based on a 
random sample Indicated that some 
■200,000 persons in metroi)olitnu Hen- 
nepin and Ramsey Counties were af- 
fected through the summer of 1957. 


'I’lio survey suggested a secondary 
attack rate of 25 to 10 percent. 

There is a reporting i)henomouon 
hehind the raw djita presented in the 
table for tlie category aseptic menin- 
gitis, cause uudetermiacd, he stated. 
In 1955, the 47 cases now listed were 
originally reported as 15 cases of 
suspected poliomyelitis, 30 cases of 
nonparalytic poliomyelitis, 1 case of 
western equine eneephalitis, and 1 
case of aseptic meningitis. Polio- 
myelitis and encephalitis were ruled 
out on serologic evidence. 

In 1957, i)hysicians, mindful of the 
1950 experience with Coxsackie B5 
virus, reported 058 cases under such 
designations as aseptic meningitis, 
suspected nouparalytic poliomyelitis, 
ami viral mcningo-encophalitis. The 
1957 column of the table shows what 
liapponed to this total as laboratory 
evidence acciuaulated. The number 
of cases of aseptic meningitis, cause 
undetermined, will be whittled down 
furtlier, Kleiumau said, and lie pre- 
dicted most of them will be classified 
as ECHO 9 infections. Physicians 
are increasingly reluctant to make a 
diagnosis of uonparalytic poliomy- 
elitis, be empbasized. 

Although poliomyelitis was gen- 
erally distributed tliroughout the 
State in 1955, it was possible to map 
out six areas where cases were 
concentrated. In 1956 with fewer 
cases, localization could still be 


demonstrated in three spots, he said. 

The Coxsackie B5 outbreak in 
1956 occurred principally in two 
south central counties. Kleimnan 
interpreted this as a northward ex- 
tension of what was happening in 
Iowa. The geographic separation of 
poliovirus and Coxsackie B5 virus 
that year was sharp, he said. 

There is good reason to believe 
that the 1957 outbreak of ECHO 0 
aseptic meningitis in Minnesota was 
widespread, he declared. Poliomye- 
litis cases that year were few and 
were confined to the areas of great- 
est population density. 

High attack rates in 1956 for non- 
paralytic poliomyelitis and Cox- 
sackie B5 aseptic meningitis among 
the young (0-9 years of age) point 
to an adult population that is rela- 
tively immune because of childhood 
exposure. But attack rates for 
ECHO 9 aseptic meningitis in 1957 
are similar enough for ages 5 to 40 
years to suggest that adults in the 
State had had no childhood exposure 
and that this infection, therefore, 
was new to the State, according to 
Kleinman. 

Diagnostic Dilemma 

“The diagnostic dilemma of the 
practicing physician can be pro- 
found and troublesome,” he stated. 
The season of occurrence is no help 
because nouparalytic poliomyelitis, 
Coxsackie B5 aseptic meningitis, 
and ECHO 9 disease ail occur at 
the same time of year. The age of 
an individual patient is no sure in- 
dicator of a particular viral cause. 

The signs, symptoms, and cere- 
brospinal fluid findings cannot help 
to distinguish between Coxsackie 
B5 aseptic meningitis and non- 
paralytic poliomyelitis. ECHO 9 
does bare suggestive clinical charac- 
teristics such as the exanthem and 
severe headaches ; in 42 percent of 
the Minnesota cases, the headache 
was described as exceptionally 
severe. 

Perhaps the most important guide- 
post for the physician is the pattern 
of central nervous system disease 
occurring in a community. Xf there 
are a series of cases with none or a 
disproportionately small number 
showing lower motor neuron paraly- 
sis, then he may properly infer that 


Cases of viral disease of the central nervous system, Minnesota, 
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2 SiclucteTenoephalitis and meningo-encephalitis of unknown etiology. 

XTotv Table includes cases admitted to diagnostic categories on serologic, 
and clinical grounds. It does not include postmfectious 

nn^alitis occurring after measles, rubella, and chickenpox. The iaboia- 
,ncephahtis occumng ^ ^ of the dep.artmpt of bac- 

Sfv and imSoIogy,%niversi^^ of Minnesota, collaborated on tim 

virus isolations. 
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veloiied in £ood-liiuidUng practices, 
the city passed codes euabUng tbe 
health department to act more effec- 
tively. The department developed a 
continuing food-handlers’ training 
course which has helped to improve 
food sanitation, although much still 
is to be done, according to Bauman. 

In other parts of the county, food- 
handling practices are controlled 
under the rules and regulations of 
the State board of health. 

The health department has 
changed along with the county, he 
said. After several years of pre- 
liminary work, a joint city-county 
health department began operating 
in 1950. Since then the department 
has taken on 11 new programs with 
few additions to its staff. Fewer 
nurses were budgeted for and less 
is being paid for nursing time in 
1958 than in 1951, although nursing 
service was increased two and a 
half times. Sanitation visits have 
increased substantially, and labora- 
tory services went up 125 percent 
with no increase in staff. The de- 
partment moved into a new S'750,000 
health center in 1957. 

Some problems are solved, said 
Bauman, but others, such as further 
coordinating the various areas of 
the county, are still ahead. Finan- 
cial support from sources other than 
tbe governments of the county and 
city is increasingly necessary. This 
may lead to a true, countywide Joint 
board of health, instead of the pres- 
ent arrangement, which makes the 
department’s director responsible to 
tbe city manager of Wichita and to 
the chairman of the board of county 
commissioners, he predicted. 

Business Methods Urged 
For Health Services 

A more effective combination of 
“businesslike methods and mission- 
ary spirit” in public health was 
urged by Dr. Albert B. Heustis, 
Michigan’s State health commis- 
sioner, who told health workers to 
do some real soul-.searchlng before 
starting out to taxpayers with new 
baskets of provisions labeled essen- 
tial to public health protection.” 
ii^iie public, like stockholders in a 


business, expects “utmost efficiency” 
in government health operations, he 
einplmsized. 

Health agencies should consider 
seriously using persons with less 
training to help doctors and nurses 
extend available services, and 
should look into the possibilities of 
“pay-as-you-grow” health services, 
he said. 

Michigan's summer program of 
painting iluoride on the teeth of 
children was cited as an example 
of a self-supporting service. Car- 
ried out by senior dental students 
and dental hygienists under the 
supervision of health departments 
and practicing dentists, the effort 
is financed by nominal fees paid by 
parents. 

“Alutual understanding between 
health workers and the people can 
reverse some of the worst and most 
deplorable failures in public health 
today,” Heustis declared. 

“There should be a way to per- 
suade people to use poliomyelitis 
vaccine in November, rather than 
mobbing doctors in June. There 
should be a way to warn families 
with dreams of a home in the sub- 
urbs that unless they use care they 
may end up sloshing around in their 
own sewage up on septic tank hill. 
And there should be a way to im- 
press women with the fact that a 
simple examination may save them 
from cervical cancer. We have to 
work harder to develop the under- 
standing, advice, and support of the 
consumer,” he said. 

la view of changing trends and 
technology, health agencies should 
evaluate services more frequently 
to make sure they are keeping on 
course. He contended that govern- 
ment services in health should be 
planned on the basis of function 
rather than along more limited 
lines. 

“The confused patterns of politi- 
cal boundary lines often forestall 
doing a workmanlike job ; these ink 
curtains on a map keep us from de- 
livering busine.sslike health protec- 
tion services . . . the time is ripe 
right now to give up Granny's 
patchwork quilt.” 

Community health services, he as- 
serted, can be as dynamic as the 
rocket age poimlation we serve. 


Community Health Work 
And Changing Times 

The meetings of this and of the 
many other public health associa- 
tions in the United States could well 
serve as the study forums for new 
departures in health work, sug- 
gested Dr. John D. Porterfield, Dep- 
uty Surgeon General of the Pub- 
lic Health Service. 

“The planning and development 
for these departures might well 
spring from the many local commu- 
nities which, over the years, have 
made America strong. Their sepa- 
rate tests of widely varying ideas, 
applied in a number of different 
ways, could be presented for discus- 
sion at these annual forums, and 
tliese discussions could serve as the 
forcing bed for new experiments 
along the lines of the most success- 
ful ventures being carried out. The 
accolade of widespread adoption 
given to programs initially tried in 
one or a few communities and the 
reverberations of successful health 
progress on the public and the Na- 
tion might well inaugmmte a new 
and splendid chapter in the public 
health movement we so gladly 
serve.” 

As Porterfield noted, “The acute 
communicable diseases that once 
taxed tbe fullest powers of former 
generations of our colleagues have 
diminished in lethal force and are 
giving way to the chronic diseases, 
the devastations of the damaged 
heart and arteries, radiological haz- 
ards, air pollution, accidents, alco- 
holism, mental disease, and all the 
other problems peculiar to our age 
of anxiety, tension, hope, and aspira- 
tion. As a population, we grow older 
and increasingly are becoming vic- 
tims of the many disabilities of 
debilitation. 

“In the last half century we have 
passed from pioneering individual- 
ism to a mass interdependency,” said 
Porterfield. "No man any longer 
goes alone. We are interconnected, 
interdependent. International, inter- 
racial, intercuitural — in a word, we 
are one. Society has become an in- 
tricate organism — a social design so 
complex that the slightest distortion 
might bring on Its ruin. 
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owners mnl more ami better houses 
were built. In 1935 State legisla- 
tion, drawn up by the local health 
clepartweut, authorized the Sedg- 
wick County commissioners to regu- 
late housing, .sewage disposal, food- 
handling methods, trailer camp sani- 
tation, water supply, and other en- 
vironmental functions in certain 
areas of the county. 

In 1057 the city of Wichita passed 
a housing code, designating the 
health department as the enforcing 
agency, but no funds have been 
budgeted for the program and it is 
being handled on a complaint basis. 
Keceutly the city appointed an urban 
renewal board, Bauman said. 

Infant Death Rate 

xVs the county’s population grew, 
the infant death rate rose alarm- 
ingly. Crowded housing, little un- 
derstanding of sanitation and medi- 
cal care among the newcomers, and 
overcrowded, undershiffed Iwspital 
nurseries may Imvo been reasons for 
this, Bauman said. The health de- 
partment, the Kansas Shite Board 
of llealth, and a community confer- 
ence at the University of Wichita 
aroused public attention. Physi- 
cians, acting througli the local medi- 
cal society, appointed for each hos- 
pital a committee of a pediatrician 
aiul an obstetrician. 

The health department supplied 
pertinent information on infant 
births, deaths, and stillbirths to eacli 
hospital’s committee, and the State 
and local health agencies reminded 
hospitals of tlie need for improve- 
ments and better staffing in their 
child care facilities. 

The resulting progress is indicated 
by the fact that 1930 and 1957 are 
the only 2 years in which the coun- 
ty's infant deatli rate wa.s below 
tliat of the State as a whole. 

Bauman listed two other he.aith 
department projects that ensued. 
The agency now has charge of birth 
and death certificates for the county 
and supplies hospitals with birth, 
death, and stillbirth figures. Phy- 
sicians now report certain premature 
infants to the health department so 
that public health nurses can visit 
and assist mothers to understand the 
special needs of these infants. 

A large number of working 


mothers and unsuitable housing cre- 
ated demands for child care, and 
after several incidents the State 
board of health drew up new regu- 
lations for licensing child care 
homes. The local health authority 
is responsible for explaining the 
standards and regulations and eval- 
uating the homes’ maintenance of 
them. Although Sedgwick County 
has more than 100 homes licensed to 
care for children, the department 
was able to carry out this task with- 
out enlarging its staff, Bauman said. 

Sewage Disposal 

Wichita and other communities in 
the conntj' could not extend sewage 
linos ns rapidly as they were needed. 
Because people outside the city lim- 
its wore reluetaut to pay for extend- 
ing the sewens a number of Imusing 
developments built their own sewage 
disposal systems. Wichita is now 
ringed with systems which will be 
dltllcult to incorporate later into a 
unifieil disposal system, he stated. 

'The city’s sewage disposal plant, 
operating almost at capacity before 
the pojmlation boom began, soon fell 
behind in its operations. ITuch 
.sewage bypassed the plant to flow 
directly into the Arkansas River. 
During World War H little could 
be done about enlarging the plant, 
and afterwards other projects were 
deemed more important, Bamnan 
said, riowever, with 5 years of 
drought, the river receded until the 
only water it carried was eflluent be- 
low the outfail of the Wichita sew- 
age system. 

Air pollnticm developed as oil re- 
finery wastes containing consider- 
able sulfur and acid wastes from 
an aircraft plant were added to tlie 
city’s untreated, unoxidized sewage. 

In certain atmosplierie conditions, a 
misty fog of liydrogen sulfide hung 
over a large area downriver. After 
the refinery stored its wastes, the 
aircraft factory turned its wastes 
alkaline, and the city chtorinated its 
wastes, tliere was no more hydrogen 
sulfide, Bauman reported. 

But the State board of health 
called Wichita a serious polluter of 
the river, and after a bond issue to 
build additional treatment facilities 
was defeated, the State board re- 
fused to let any more sewer lines be 


built in the city until ample treiU- 
raent facilities were assured. The 
bond issue was resubmitted and 
carried, and additional facilities are 
being built. 

Wichita had disposed of its gar- 
bage by hog feeding and iwivate and 
municipal collection. Often, how- 
ever, the spreading suburbs and 
fringe areas without effective dis- 
posal methods harbored and fed 
rodents and flies. In 1918 Wichita 
had six cases of typhus fever. The 
health department added to its func- 
tions rodent control throughout tlie 
county. 

Tlie department also persuaded 
builders to inst.ail garbage grinders 
in most new houses. This step and 
residual spraying helped to control 
flies. Bauman feared that the prob- 
lem may return because Wichita re- 
cently stopped municipal garbage 
collection and returned to a contract 
system. 

IFafer Supply 

In 1950 few towns in the county 
had municipal water supplies and 
only Wichita clilorinated its water. 
After intensive work by health de- 
partment sanitarians, nearly ail 
communities now bare supply sys- 
tems and all chlorinate their water. 

Underground water can be ob- 
tained in this part of Kansas by 
sinking a sandpoint 80 feet, and 
some 15,000 people in Wichita alone 
have private weils. Many are care- 
lessly constructed, and a great num- 
ber are cross-connected to the city 
water supply. Correcting this has 
been dllHcalt because of popular pro- 
test to a city commission proposal a 
few years ago to license private 
wells. The license fee was designed 
to pay for ev.aluation and control 
programs and also yield additional 
revenue. 

IViehita draws its water supply 
from Equus beds covering a large 
area 20 to 30 miles away. In dry 
weather, large pumps in this pool 
create a drawdown. Public objec- 
tions to this have engaged the city 
in continuing court litigation. The 
city is now negotiating for the con- 
struction of a dam on one of the 
nearby rivers, which would increase 
its water supply. 

When public health hazards de- 
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Opiates and Opiate Antagonists 


A DViliSTCES iu knowledge of the clinical 
. uses of the recently discovered opiate an- 
tagonists nalorphine and levallorphan in the 
treatment of opiate and opioid poisoning, and 
the use of these drugs in the diagnosis of nar- 
cotic addiction, are reviewed in this monograph. 
Also discussed is the abuse of narcotic drugs, 
including the neui-ophysiological and psycho- 
logical mechanisms of intoxication, pharma- 
cogenic dependence, and relapse after cure. 

Clinical Uses of Opiate Antagonists 

In human subjects, nalorphine produces 
autonomic etfects resembling those of morphine, 
but often it also produces hallucinatory and 
other mental disturbances, particularly after 
repeated doses or large smgle doses. In man, 
nalorphhie has analgesic properties, and re- 
peated doses do not produce addiction (physi- 
cal dependence), but its “side effects” impair 
its clinical usefulness in the management of 
pain. In medical practice, nalorphine has been 
used primarily for resuscitation of patients 
poisoned by overdoses of morphine, heroin, 
methadone, dihydromorphinone, pantopon, le- 
vorplmn, meperidine, or alphaprodine. In 
such cases, the most prominent narcotic antag- 
onistic effects are those exerted on respiratoiy 
depression. In subjects addicted to morphine, 
methadone, heroin, and many other opiates and 
opioids (except possibly meperidine), nalor- 
phine precipitates acute “abstinence syn- 
dromes” and has therefore been used clinically 
m the diagnosis of active addictions. Analysis 
of dose-effect relationships both in man and 
lu animals suggests that nalorphine and its an- 
alogs exert their “specific” narcotic-antagonis- 
de actions by (a) “molecular competition” and 
(^) ‘‘unmasking” of the processes responsible 
lor the opiate and opioid abstinence syn- 
dromes. 

l^orcotie Drug Abuse 

The problems of narcotic drug abuse include 
“euphoria,” “addiction,” and “habituation,” 
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and these are considered both fi'om tlie neuro- 
physiological and psychological viewpoiirts. 

The distinction between “positive” and 
“negative” euphoria is discussed, and the lat- 
ter is considered mainly from the standpoint of 
mechanisms involved in the production of 
morphine analgesia. 

Neurophysiological data obtained chiefly in 
studies on “analgesic-test” reflexes in animals 
indicate that morphine exerts selective depres- 
sant actions on interneuronal activity in the 
spinal cord, medulla, midbrain reticular forma- 



No. 52 

The accompanying summary covers the 
principal findings presented in Public Health 
Monograph No. 52, published concurrently 
with this issue of Public Health Reports. The 
author is with the National Institute of Mental 
Health Addiction Research Center, National 
Institutes of Health, Public Health Service, 
Lexington, Ky. 

Readers wishing the report in full may- pur- 
chase copies of the monograph from the Super- 
intendent of Documents, Government Printing 
Office, Washington 25, D. C. A limited 
number of free copies arc available to official 
agencies and others directly concerned on 
specific request to the Public Health Service. 
Copies will be found also in the libraries of 
professional schools and of the major uni- 
versities and in selected public libraries. 


Wihler, Abraham: Opiates and opiate an- 
tagonists. A review of their mechanisms 
of action in relation to clinical problems. 
Public Health Monograph No. 52 (PHS 
Pub. No. 589). 39 pages. U. S. Govern- 
ment Printing Office, Washington, D. C, 
1958. Price 30 cents. 
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“The problems that confront us to- 
day are not oue-ageucy problems. 
Aging, for instance, presents chal- 
lenges that cut across many depart- 
mental lines— public health, social 
welfare, mental hygiene, hospitals 
and nursing homes, rehabilitation, 
and others. Similarly, the chronic 
diseases, though principally the re- 
sponsibility of liealth departments, 
are also interdepartmental, inter- 
agency, iutorfaciUty responsibilities. 
To achieve our ends in tliese Helds 
will require a harmonious coordina- 
tion of planning and effort, of insti- 
tutions and agencies, of citizen 


groups and professional organiza- 
tions, of concepts and methods.” 

Uowever, Porterfield pointed out, 
the present era holds high promise. 
"In our complexity there is strength, 
and in our enforced oneness there is 
a will that could triumph. TVe are 
at least dreaming of a future in 
which men may be truly free of de- 
spair and disease, of hopelessness 
and fear. We shall have to make 
that future soon, if at all. Wo hare 
the earliest threads of that grand 
design in our fingers. To weave 
them i)ropci'ly will require the great- 


est exertion of our imaginations, our 
insight, instinct, and educated skill," 
Porterfield believes that these new 
public health jirograms can be cre- 
ated and that the challenges of the 
changing times will not daunt or 
threaten us. We will find ways 
through the social wilderness to suc- 
cesses greater than any we now 
think possible, he said. He feels 
sure that all health workers share 
with him “the dynamic belief that 
man as a social being can acliieve, 
within the limits of his physical uni- 
verse, his own desirable destiny in 
health and well-being.” 



Sanitation 

Authority to act against future danger to health — Board of Health of the State 
of Maryland cl al. v. Edward }. Crew, 129 A. 2d 115 { 1957) . 


A State statute conferred upon the Maryland 
Stale Board of Healtii authority to order the 
abandonment or to prevent the construction of 
a private well which is or which may become 
prejudicial to health, whenever a system of 
water su])ply serving the public is directly 
available. Appellee, dissatisfied with the 
available public ivater supply, dug a rvel! within 
60 feet of his septic tank in violation of regu- 
lations prohibiting wells within 100 feet of a 
source of pollution. Ordered to abandon his 
well by the board of health, he sued for an 
injunction restraining enforcement of the or- 
der, alleging that the order was unlawful, 
unreasonable, and deprived him of property 
without due process of law. The louver court 
in issuing a perpetual injunction held that the 
board not only failed to show that the well 
was prejudicial to health but failed to show 
a reasonable possibility that it might become 
so. 

In reversing the lower court, the court of 
appeals held that the statute itself, which re- 
quired compliance with standards designed 


to protect the public health, is a proper and 
constitutional legislative exercise of the police 
power. Second, it held that at the time of tlie 
board’s order, although there had previously 
been an interruption in service, the evidence 
revealed that an adequate and safe public water 
supply was available to appellee, a condition 
required by the statute before the board could 
issue the order. Finally, the evidence showed 
that although the water in the well was pure at 
the time of the order, contamination might and 
probably would occur at some later date. The 
court said tirat “protection of the public health 
is not required to wait until contamination is 
shown to exist” and held that tlie legislature 
contemplated that the board could act where 
its observation of conditions, in the light of 
scientific knowledge of probabilities that might 
occur in the environment, led it to believe that 
health might be affected. Accordingly, the 
order requiring abandonment of the well was 
declared to be neither unreasonable nor un- 
necessary and was upheld. 
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Operational Planning in Civil Defense 
for Environmental Health 

KENNETH C. LAUSTER, M.S.P.H.E. 


T echnical preparations for the even- 
tualities of a disaster are of little A’alue 
without an operational plan describing the 
course of action to be taken in a given contin- 
gency. The operational plan says in specific 
terms who does what, when, and how. It is 
the mahispring of civil defense work. 

There have been many activities m civil de- 
fense planning over the past two decades. One, 
the mutual aid program for waterworks, begun 
during "World War II, is stdl carried on in 
many areas and serves a useful purpose. Fol- 
lowing the 1955 floods in Peimsylvania, this 
program wms the principal means for the emer- 
gency restoration of many damaged or de- 
stroyed waterworks. 

Volumes have been written about the tech- 
nical aspects of civil defense and natural dis- 
aster problems. These have been issued by the 
Federal Civil Defense Administration (since 
July 1, 1958, combined with the Office of De- 
fense hlobilization to form the Office of Civil 
and Defense Mobilization) , the Public Health 
Service, State and local departments of health, 
Are Armed Forces, professional and technical 
associations and societies, the American Na- 
tional Red Cross, and the National Research 
Council Committee on Disaster Studies. The 
suggested reading list for civil defense health 
Services includes only a small part of the avail- 


Jfr . Lousier is sanitary engineer consultant with the 
Health Division, Plans and Readiness Office, Office 
Civil and Defense Mobilization, Battle Creek, 
Rt'c/i. TJiq article is based on a paper presented at 
die Michigan, Public Health Association meeting in 
Hctroit, May 8, 1958. 


able literature, yet the titles cover four type- 
written single-spaced pages. There is no dearth 
of technical information for those desiring it. 

A considerable amount of training has been 
undertaken by the Federal Civil Defense Ad- 
ministration through its Staff College and 
Radiological Defense School, by the Depart- 
ment of Agriculture, by the Department of 
Defense, by the Public Health Service, and by 
the Food and Drug Administration, although 
some of the PHS courses and the FDA courses 
were suspended on July 1, 195T. The radio- 
logical health training course, conducted for 
y^rs by the Public Health Service at the 
Robert A. Taft Sanitary Engineering Center 
in Cincinnati, is continuing. 

The result is a considerable reservoir 
throughout official health organizations of 
teclmfcally informed professional personnel 
whose services would be invaluable in disasters. 
However, plans to use their competencies effec- 
tively were inadequate or nonexistent. The 
big void was in the development of operational 
plans tailored to current plaiming assumptions 
which are based on enemy capabilities. These 
assumptions are set forth in detail in FCDA 
Advisory Bulletin No. 204. 

The major threat is attack by thermonuclear 
weapons in the megaton range. There is no 
defense agamst this weapon except distance 
and sliielding. If we had shielding or blast 
shelter, om* plans would utilize them. But in 
their absence, the only protection is not to be 
irear the weapon when it detonates. Hence, 
the Federal Civil Defense Administration 
recommended the broad policy of evacuation as 
the best means of saving a substantial portion 
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tion, lateral posteroventral, and certain of the 
medial thalamic nuclei and cerebral cortex, 
■while also exerting excitant actions at all levels 
and augmenting supraspinal inhibition. 

Evidence acquired in studies on both man 
and animals indicates that one of the important 
ps3'chological actions of morphine is reduction 
of pain-anticipatory anxiety. Other actions of 
morphine that may bo involved in the produc- 
tion of euphoria are discussed with particular 
reference to personality factors. 

The neurophysiological effects on the mor- 
phine abstinence syndrome of bilateral frontal 
lobotomy and physiological “transection” of 
the spinal cord in man (due to disease), and of 
decortication and spinal transection in the dog, 
indicate that the processes responsible for ad- 
diction operate at cellular (neuronal) levels 
throughout the neuraxis and appear to involve 
“counter-adaptations” to the depressant effects 
of morphine on interneuronal activity. While 
data obtained in frontal lobotomizecl patients 
and in monkeys subjected to bilateral frontal 
lobectomy, bilateral cingulumotoiny, or bi- 
lateral ablation of the cingulate gyri are con- 
flicting in some respects, it appears that al- 
tbongli the integrity of the cerebral cortex and 
its connections with .subcortical structures is 
necessary for the e.vpression of “purposive” 
abstinence phenomena, the “nonpurposive” 
features of tlie morphine abstinence syndrome 
are integrated to a very large extent subcorti- 
cally. In addition, studies on man indicate that 
during morphine addiction, adrenal and gon- 
adal activities are (leprc.=;sed, probably tbrougli 
an indirect effect on the pituitary gland, and 
that transient “rebound” adrenal hyperactivity 
occurs on withdrawal of the drug. 

In considering the psychological aspects of 
addiction, it is stressed that with the develop- 
ment of tolerance the “euphoric” effects of 
morphine become progressively attenuated, but 
that new sources of gratification are developed 
as a consequence of the progressively intensi- 
fied “need” for the drug. The “rewarding” ef- 
fects of morphine include the periodic relief of 
“craving,” the sense of achievement engendered 
by successful pursuit of drug supplies (“hus- 
tlin"-”), and social acceptance of the user by 
othe“ addicts. Also, the suffermg attendant 
upon abrupt and complete withdrawal of the 
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drug may serve some addicts as a means of ex- 
piating guilt. 

The role of “conditioning” in the genesis of 
relapse (habituation) is discussed from both 
“classical” and “instrumental” theoretical view- 
points. A number of suggestive, but not con- 
clusive, observations indicate that the opiate 
abstinence syndrome may become “conditioned” 
to regularly associated environmental stimuli. 
If verified, such a process cordd account, in part, 
for the motivation to relapse under certain cir- 
cumstances long after the “unconditioned” 
morphine abstinence syndrome has subsided. 
Bata more strongly supported by experimental 
evidence, obtained in rats, indicate that tlie re- 
current reduction of abstinence distress during 
maintained morphine addiction can result in 
reinforcement of such of the organism’s activi- 
ties as culminated regularly in administration 
of tlie drug, and that in consequence, “dimg- 
seeking” behavior may persist beyond the dm'a- 
tion of the “unconditioned” abstinence syn- 
drome. 

It appears likely, therefore, that the probabil- 
ity of relapse is not only a function of the initial 
“euplioric” effects of opiates, which diminish 
rapidly as tolerance develops, but also of the 
cyclic actions of these agents in generating de- 
pendence and in relieving abstinence symptoms. 
These actions persist as long as the opiates are 
administered at sufficiently high dose levels and 
at sufficiently frequent intervals. The prob- 
abilitj' of relapse is also related to the extent 
to wliicli tlie administration of these drugs is 
brought about by actions of the organism upon 
its environment. In addition, theoretical con- 
siderations suggest that “secondaiy rein- 
forcers,” or stimuli regularly associated with 
reduction of abstinence distress during main- 
tained addiction, may serve as incentives for 
subsequent relapse. 

Although practically nothing is known about 
the neurophysiological mechanisms operating 
in relapse, progress in that direction, as well as 
in the further elucidation of the psychological 
pixicesses involved, may become possible with 
continued improvement of recently developed 
techniques for demonstrating in animals a 
“model” of this most important of all problems 
of drug abuse. 
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stances the success or failure of Uio operational 
plan becomes the success or failui'e of civil de- 
fense as a whole. 

As control is reestablished, the flow of in- 
formation and intelligence resumes, enabling 
the chief executive to operate in accordance with 
the situation. His future actions and orders 
are customarily expressed with reference to the 
operational plan, and often as modifications of 
it. 

The entire process of meeting massive damage 
tliroughout an area depends on the soundness 
of the operational plan. The people’s will and 
ability to resist, to save lives and pi*operty, to 
restore a coimnvmity to a state approaching 
normal living, and ultimately to safeguard tlie 
productive capacity of the Nation, all are rooted 
m the practicability of the operational plan and 
the proficiency of its working organization. 

Most of the work already done in the States 
under the survival planning program has been 
confined to the development of an organiza- 
tion and an operational plan at the State level 
and State-district level. This is essential to 
provide a frame of reference for lower echelons 
as they prepare their own plans. Without it, 
two or more cities may expect to use the same 
facilities in their civil defense plans. 

To date these plans are generally sketchy, and 
to make them truly operational will require 
considerable study and revision by the people 
charged with the responsibility for carrying 
them out. It is imperative that the people as- 
signed places in the organization be fully awai’e 
of their positions and their duties and respon- 
sibilities. They must also know to whom they 
are responsible, where they report, what they 
have to work with, and other details. These 
same people must be consulted in the planning 
so^ that the ultimate blueprint for action is 
tailored to their capabilities. 

The general method of approach in most 
States is to assign to a staff member or mem- 
bers the responsibility of developing the opera- 
tional plan. This is an appropriate procedure, 
and experience has demonstrated that an initial 
draft of the plan will be ready in the shortest 
possible time. However’, rmless the staff then 
studies the plan thoroughly, making appropri- 
ate revisions and additions, and becomes thor- 
oughly familiar with it, the plan is worthless. 
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Health departments throughout the country 
too often are not a-ware of this plamiing and 
take little or no interest in it. They seem to 
feel that their civil defense readiness is com- 
plete if someone is assigned to prepare a plan. 

Actually, at this point the essence of plan- 
ning begins. For at this stage the people rvho 
are responsible at the grassroots begin to act. 

Furthermore, in the event of an erremy at- 
tack, health authoi’ities can never hope to pro- 
vide much more than the nerve center of the 
total organization needed. But around this 
center the various kinds of auxiliary personnel 
must be assembled to accomplish the tasks of 
restoration. 

SaniiaHon and Civil Defense 

In aU of the plans of tlie various States en- 
gaged in civil defense planning that I have 
seen, sanitary engineering and sanitation are 
always considered. In many instances, it is 
the only public healtb program mentioned. 
"Why, I do not know. I like to think it is be- 
cause the public recognizes sanitation as the 
foundation of public health work. Perhaps 
a lack of professional guidance has resulted in 
the omission of some important public health 
progi’ams. Or possibly, after a study of the 
situation the realistic conclusion dra-sTO, based 
on the limits of capabilities, is that all efforts 
must be concentrated on sanitation to provide 
maximum return for effort expended. 

IVliat are the specific responsibilities of the 
sanitai’y engmeer and the sanitarian? Cer- 
tainly they encompass all of the customai’y 
ones, complicated by the possible use of chemi- 
cal warfare contaminants, biological warfare 
contaminants, and radioactivity. At the mini- 
mum, the sanitary engmeer must be prepared 
to protect water, milk, and food supplies from 
all normal contaminants and those introduced 
overtly or covertly by the enemy. 

The teclmical aspects of tliis task should nob 
be completely overwhelming. It is clear that 
sanitarians and sanitary engineers must equip 
themselves to handle the problems associated 
with radioactivity in this age when the atomic 
energy industry is rapidly mushrooming. This 
capability must be developed as one more pub- 
lic healtb concei’n. 
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of the people. Application of this policy must 
depend upon local circumstances. The detez-- 
niiiiation of whether to evacuate or not is the 
responsibility of the States and cozninunities. 

Ihe threat of biological and chemical war- 
fare agents is nob being overlooked. A grow- 
ing school of thought holds that, as the thermo- 
nuclear capabilities of the prime advei-saries 
reach a stalemate, biological and chemical war- 
fain agents are likely to take on increasing 
importance. 

The Gap in Civil Defense 

In observing the civil defense prepstrations 
being made throughout the coimtry, it was 
noted that the most important phase, opera- 
tional planning, was being neglected, largely 
because of the States’ inability to finance the 
development of operational plans. Ail teclmi- 
cal pre25aration is of little or no value %vithout 
an operational plan wluciv assigns functions 
and areas of responsibilities to the people in 
governmental positions. Tlioy must Imow the 
who, what, where, "wlien, and how of their com- 
munity’s civil defense plans. They must know 
who is the boss, who takes the boss’ place when 
he isn’t there, and who replaces the substitute 
boss when he is not there. They must Imow 
what equipment and supplies are available and 
where they are to bo found. They must know 
how to obtain transportation and how and with 
wliom to communicate. 

i\n the history of disasters reveals, chaos is 
almost inevitable when thei-e is no operational 
plan to control and direct the forces attempting 
to give aid. The account in FCDA Technical 
Rejiort 11-2 of the ^Irundel Park fire in Balti- 
more contains a typical incident. A physician 
residing in the neighborhood took his bag and 
went to the fire to help. He reported seeing 
confusion and elements of panic. He gave 
first aid, administered drugs he had with him, 
marked each patient with the medication and 
the time it was given, directed ambulances not 
to converge on the nearest hospital, and advised 
about 100 of the injured to see their own doc- 
tors. He soon ran out of supplies. 

The only other sources he knew of were the 
first aid kits of fire wagons and ambulanc^. 

Too late he discovered that supplies were avail- 


able from local druggists, and that a healOi 
center and casualty clearing station where 
stretchers, dressings, and antibiotics were 
stored was only a few blocks away. 

^ A counter health officer received no notifica- 
tion of the fire mitil he heard of it on the radio 
at his liomo in ilmiapolis. He rushed to the 
site but arrived after all casualties had been 
evacuated, .lUthough he was chief of the or- 
ganization planned to handle disasters, he was 
powerless to make the organization effective 
because physicians were not aware of the dis- 
aster plan. 

Realizing the importance of operational 
jdans and their lack in most areas, the PCDA 
launched a survival planning program some 3 
years ago. This program is entirely financed 
by Federal funds through contracts with the 
States. The States hire the personnel and do 
the work under the terms of tlie contract. 
Some 17 States and Territories are now en- 
gjiged in this activity. 

The Plan’s FuncHon 

The operational plan is the joint product of 
the area’s chief executive, such as the governor 
or the mayor, and his staff. However, once the 
chief executive has approved and adopted the 
plan, it becomes his pei-sonal standing order and 
he takes complete responsibility for it. Prior 
to putting it into opwation, the plan is subject 
to continual review, revision, refinement, and 
amendment, and all improvements in orgam'za- 
tion, training, and equipment are a part of the 
plan. 

Destruction of communications and facilities 
by enemy attack will make it impossible for 
the chief executive to influence the actions of 
emergency forces for periods ranging from a 
few minutes to sevei-al hours or days. There- 
fore, control during this period may be decen- 
tralized, down to single seiwice units of a few 
persons. Hot imtil communications have been 
restored can the chief executive again influence 
action. 

At this point of decentralization the opera- 
tional plan is vitally necessary. As the stand- 
ing order of the chief executive, it substitutes 
for his personal instructions until his control 
has been reestablished. TJncler these circum- 
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Efficacy of Chloramphenicol Therapy 
for Typhoid Carriers 

MARY E. O’CONNOR, Dr.P.H. 


T he value of chloramphenicol in the 
treatment of typhoid fever has now been 
well established, but a question remains as to 
what effect, if any, therapy with chloramphen- 
icol has on the prevention of the chronic 
typhoid carrier state. 

Even before the use of the antibiotics, many 
attempts were made to find an agent that might 
be effective in eradicating the focus of typhoid 
bacilli in the chronic carrier. Search tlrrough 
the literature, to be described shortly, reveals 
many experiments with many dift'erent drugs 
and combinations of drugs, but these have been 
unsuccessful, or, if successful, have lacked con- 
firmation. Some investigators reported cures, 
but in most instances they had reference to tem- 
porary or convalescent carriers and not to 
chronic typhoid carriers. This paper deals 
only with the chronic typhoid carrier state. 
Carriers are defined as persons who have not 
suffered from typhoid fever within the pre- 
vious 12 months but discharge typhoid bacilli. 
They may or may not have had a clinically 
recognized attack of typhoid fever, but they 
excrete the organism over a period of at least 
1 year. Chronic carriers who shed typhoid 

O’Connor, with the Communicable Disease Cen- 
Public Health Service, at the time this study ivas 
’nade, is now with the Division of International 
Health, United States Operations Mission, Addis 
Ababa, Ethiopia. The paper was submitted in 
partial fulfillment of the requirements for the degree 
of doctor of public health, Tiilane University School 
of Medicine. 


bacilli at irregular intervals are sometimes 
called intermittent carrier’s. 

In the absence of a reliable method of termi- 
nating the cai’rier state, particular interest cen- 
ters in the possibility of preventing its devel- 
opment by the moder-n methods of treating the 
acute infection. The study here reported was 
designed in the sununer of 1962 to evaluate the 
results obtained when cases of typhoid fever 
were treated with chloramphenicol. Data col- 
lected on 1,413 cases from Mississippi and Lou- 
isiana suggest that chloramphenicol has no 
marked effect on the prevention of the typhoid 
carrier state. 

With the rapid reduction in the number of 
cases of typhoid fever, however, there is a cor- 
responding reduction in the number of carriers. 
Feemster and co-workers attempted to collect 
figures on the number of typhoid carriers m 
the United States, but there was so much varia- 
tion in the information available from State 
health departments that the tabulation was not 
satisfactoi-y {!). However’, figures are avail- 
able for Massachusetts, with an estimated prev- 
alence of approximately 25 per 100,000 popu- 
lation ( 3 ) ; for New York, 42 per 100,000 pop- 
ulation (5) ; and for Mississippi, 228 per 
100,000 population ( 4 ) . Typhoid carriers stiU 
constitute a sizable and important problem. 

Tire medical, socioeconomic, and psychologi- 
cal importance of the typhoid carrier problem 
has led many clinicians to seek medical treat- 
ments rather than cholecystectomy for the cure 
of typhoid carrier’s. Stertenbrink in 1928 re- 
viewed the earlier German literature oir this 
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Tlie sumo attitude can be applied to chemical 
warfare agents. The nerve gases are second 
cousins to the newer insecticides being used 
so widely in insect control and agriculture. 
Sanitarians must Icnow how they are being 
utilized. We have been familiar with the bio- 
logical warfare agents for years. However, tlie 
disease manifestations from various modes of 
dissemination may become extremely perplex- 
ing and cause much damage before they are 
ultimately brought imder control. 

How can we assume these added responsibil- 
ities when our overburdened staffs cannot dis- 
charge all the duties no^v placed upon them? 
This dilemma has always been with us. The 
only answer is tliat we must find ways of ac- 
cepting these responsibilities because if we do 
not, someone else will assume them. And that 
would fractionate still further the health ac- 
tivities which are already too fractionated. If 
we provide the leadei-ship and the coordination 
for those who do express an interest in these 
matters, wo can retain in ofllcial health agencies 
those activities which I’ightly belong to them. 

In attempting to envision the conditions of 
modeim war, it is important that we think of 
a program based on facilities prevailing a half 
century ago. Initially, fallout may pre%’ent 
movement in many areas. Conununications 
•will bo disrupted and electric power unavail- 
able, with a consequent lack of heat, light, 
refrigei-ation, sewage dispo.sai, and water 
supply. 

Wo must prepare to exist on our local re- 
sources, possibly for weeks. OCDjM recom- 
mends that each family prepare to remain 
within its own home for no less than 14 days. 
Any immediate aid following an attack must 
be local in origin. Jfo State sliould plan for or 
expect to receive any assistance from outside 
sources or from the Federal Govermnent for at 
least 30 days following an attack. However, 
Federal aid will be forthcoming as soon as it is 
humanly possible in the circumstances. 

In making operational plans for emergency 
action today, we must never forget the pos- 
sibility that this threat will be with us for a 
loim time. In designing, constructing, and re- 


constructing sanitary facilities, we should diink 
of reducing their vulnerability to blast effects, 
and of their functioning dm-ing power inter- 
ruptions. iUthough we recognize our depend- 
ence on central sources of water and power and 
on central systems of sewage collection and dis- 
posal, we must consider the advisability of 
building into these systems the maximum de- 
gree of self-sufRciency at the lowest possible 
level of operations. 

Achieving Readiness 

Four principal survival measures are neces- 
sary to ac]iie\-e a state of readiness. They are: 

• The establishment of emergency lines of 
succession for key personnel in the organiza- 
tion. 

• The 2>re3ervation of records essential to 
continued functioning and emergency actions. 

• The establislunent of emergency locations 
for operatiojis. 

• Tim full utilization of all personnel, fa- 
cilities, equipment, and supplies for emergency 
operatioirs. 

The first three measures are relatively simple 
to accomplish, but they are absolute!}' essential 
and must be part of any plamiing. The fourth 
is far more difficult. 

How many civil defense organizations know 
what personnel, facilities, equipment, and sup- 
plies are available for emergency sanitation op- 
erations? How many have made a study of 
what would be needed to accomplish sucli a task 
in the kind of disaster we may encounter? 
After such studies, what balance w.as struck 
between what is available and what might be 
needed? inrat are the deficiencies and what 
action is being taken to overcome them ? 

These are some of the environmental health 
aspects of civil defense. Basic to them, and to 
all other civil defense actimties, is operational 
planning. This planning must be done by those 
who will be responsible for putting it into ac- 
tion. The plan is merely a record of what has 
been undertaken and completed by official 
health agencies. The plan itself is nothing, but 
planning is everything. 


Public Health Reports 


1038 



necessitated visits to px’ivate physicians and to 
homes of the patients. Pevthaent information 
was transferred to cards for tabulation. Each 
record was carefully analyzed and evaluated. 
Eeported cases that wore considered not to bo 
typhoid fever were omitted from the study. 
The cases rejected because of insufficient evi- 
dence to diagnose them typhoid included prob- 
able instances of such diseases as brucellosis, 
paratyphoid fever, cancer, tuberculosis, amebi- 
asis, pneumonia, murine typhus, histoplas- 
mosis, and tularemia. These were proved later 
by bacteriological and other diagnostic exami- 
nations to be these diseases. Other cases which 
were undoubtedly typhoid fever were excluded 
because of inadequate data as to treatment or 
because of madequate followup hi instances of 
moving, inability to locate, loss of hospital 
records, and death. Fifty-three cases in all 
were rejected. 

Diagnostic Criteria 

The remainhig 1,413 cases presented the 
usual clinical features of typhoid fever. 
Furthermore, the diagnosis was proved in more 


than half of the cases by recovering S. typM 
from the blood, feces, urine, pus, or spinal 
fluid. In most of the remaining cases, the diag- 
nosis was based on serologic grounds, plus 
clinical symptoms and epidemiological evi- 
dence, or, in a relatively few cases, on epidemi- 
ological association with bacteriologicaUy 
proved cases. The cases diagnosed on serologic 
evidence either demonstrated agglutinins in the 
blood which reached levels of diagnostic sig- 
nificance with anti-0 titers of 1 ; 640 and anti- 
H titers of 1 : 1280, or higher, or manifested at 
least a fourfold rise in agglutinin titer. Many 
of the cases diagnosed on serologic and epi- 
demiological evidence were part of laz'ge out- 
breaks. 

All reported typhoid cases were investigated 
by the local health departments. Specimens of 
blood, feces, and urine were collected as part of 
the routine epidemiological investigation of 
typhoid and suspected typhoid cases and the 
families of the patients. The Mississippi and 
Louisiana departments of health requii’e that 
the cultures of at least two feces specimens 
and two urine specimens be negative for S. 
typM on all reported tyi^hoid fever cases before 


Table 1. Cases of typhoid fever in Louisiana and Mississippi, 1947—52, by age, race, and sex, 
with rates per 100,000 population per annum for age and race 


State and age (years) 


Louisiana 

0-4 

5-9 

20 - 39 . 

^0 and over 


All ages 

Mississippi 


10-19 

20-39,'I”2 

10 and Over- 


Number of investigated cases ’ 


All ages 


White 

Nonwhite 

Total 

' 

Male 

Fe- 

Total 

Male 

Fe- 

Total 

Alale 

Fe- 

Total 

■I 


■li 


male 



male 



male 


m 


races 

n 

29 

56 

37 

29 


64 

58 

122 

4. 4 

S. S 

6. 1 


35 

75 

41 

39 

80 

81 

74 

155 

7. 2 

13. 1 

9. 4 

71 

54 

125 

GO 

59 

119 

131 

113 

244 

7.4 


9. 1 

102 

73 

175 

46 

40 

86 

148 

113 

261 

5. 1 

6. 9 


50 

31 

SI 

35 

22 

47 

75 

53 

128 

2. 4 

3 1 

2.0 

200 

222 

512 

209 

189 

398 

499 

411 

910 

4. 7 

7. 5 

5. 7 

12 

16 

2S 

24 

20 

44 

36 

36 

72 

3. 5 

4. 9 

2 

29 

13 

42 

35 

36 

71 

04 

49 

113 

6.0 

9. 6 

7 

36 

27 

63 

46 

36 

82 

82 

63 

145 

5. 0 

0.7 

5 0 

26 

28 

54 

29 

21 

50 

55 

49 

104 

2, 6 

3^ 


34 

16 

50 

12 

7 

19 

46 

23 

69 

o 2 

1. 2 

I. 8 

137 

100 

237 

146 

120 

266 

283 

220 

503 

3. 3 

4. 5 

3. 8 


Rate 2 


• Based 


on population data from 1930 census. 
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subject, analyzing the I'esults achieved with the 
use of more than a himdred different thera- 
peutic agents (5). lie concluded that none of 
the methods was successful or even held pi’oni- 
ise. 'With the advent of the sulfonamide de- 
rivatives, now tests ■were devised but these 
likewise proved disappointing {6,7). After 
Bigger demonstrated tiio in vitro synergistic 
action of penicillin and sulfathiazole on Sal- 
monella typhi, Lliese drugs were used by several 
groups of workers in the treatment of chronic 
typhoid carriers (d). Korns and Trussell re- 
ported no cures (5). Smith and others state 
that sulfonamides and penicillin are ineffective 
in therapeutically attainable levels but tliat the 
newer antibiotic, cldorainplienicol, seems moi’o 
promising {10). Ilowover, numerous reports, 
among tliem Stryker {11) and Kicliols {12) 
suggest that treatment of clironic carriei-s with 
chloramplienicol i-esults merely in tempovaiy 
cessation of the shedding of bacilli. A more 
recent possible exception to the usual experi- 
ences is reported by Carnes and associates who 
state that 0 of 7 carriers were cleared up by 
prepai’ing them for drug therapy with cldor- 
ainphenicol by an intensive coiu-se of t3'phoid 
imn^unization {13). 

Materials and Methods 

The study reported hei-e was carried out over 
a pex-iod of 3 yearn, and the data were collected 
on cases occurring from 19-17 through 1952 in 
Mississippi and Louisiana. The two States ax’o 
comparable in many i-espects: As of the 1950 
census, the popnlation of Mississippi was 
2,178,911 and of Louisiana, 2,683,516; both 
States have lax-ge rural areas; both are in the 
South Cexitral region and have approximately 
tlie same incidence of typhoid fever; and the 
counties and parishes are well supplied with 
local health units. The use of chloi-amphenxcol 
did not become widespread imtil late 1919. 
Therefore, while most of the typhoid fever 
cases in the control group occurred from 1917 
to 1919, most of the treated ones occurred from 
1950 to 1952. 

The study population was divided ixxto four 
o-roups according to the treatment received: 
those x’ceeiving no cldoi'amphenicol and re- 
ferred to as noxispecifically treated; those re- 


ceiving inadequate total dosage of cliloram- 
phenicol ; tliose receiving adequate total dosage 
initiated before the 15th day from onset of 
illixess; and those receiving adequate total dos- 
ago initiated after the 15th day from onset of 
illness. Only those patients receiving cMoram- 
pheuicoi ill dosages of 30 gm. and over were 
considered adequately treated. In 1960, the 
di’Ug manufacturer I'evised tlie dosage of clilor- 
amplienicol (Cldoi'om3'cefcin} to an average of 
30 gm. per patient to be given over a period of 
approximatel3'' Id days. This was the dosage 
considered “adequate” in this study. Cliildren 
received proportionate amounts of the drag 
equivalent to tlie adult dose on the basis of 
bod3' weiglxt. 

Data were obtained from morbidity reports, 
hospital records, mortalit3'‘ reports, laboratory 
reports, epidemiological i-ecoi'ds in the local 
health departments, private plij'^siciaiis, phar- 
macists and reports of field investigations of 
cases. I investigated all reported eases of ty- 
phoid fever in Mississippi dux’ing 1950 to 1952 
and part of 1919. 

.till identifying data on typhoid fever cases 
repoi'ted to tlie two State liealth departments 
during the study yeai-s 1917 through 1952 wei’e 
I’ccorded on a master list by year of report and 
by county or parish. These data included the 
hospital number and the name of the report- 
ing physician, A list of the cases was then 
sent to the local health department with a re- 
quest for the epidemiological I’ecord on all 
cases that had occux'red in the counfy or painsh 
during the study years. Alter copies were 
made the original recoixls were returned to the 
local health departments. As the records were 
completed they were filed alphabetically, and 
were then taken to tlxe hospitals where data, 
from the hospital record were tx-ansferred to 
tlio study 1‘ecoi'd. Kew records were made on. 
those cases diagnosed by the hospitals as ty- 
phoitl fever but not reported to the States. I 
then visited the State laboratories and obtained 
lists of all cultures reported positive for S. 
typhi during the study yeax's. This hxforma- 
tioii was added to the epidemiological records 
if it had not already been recorded. 

Where information was incomplete, visits 
were made to the counties and parishes to ob- 
tain missing data. In many instances this 
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Table 3. Dis!ribution of accepted cases of typhoid fever, by time of collection ^ of first negative fecal 
specimen and by method of treatment, Louisiana and Mississippi, 1947-52" 


Treatment 

Total 

First negative specimen in week — 

1 

2 

3 

4 

-6 

1 After 6 ® 

Num- 

ber 

Per- 

cent 

Num- 

ber 

Per- 

cent 




Per- 

cent 

Num- 

ber 

Per- 

cent 

Louisiana 












Chloramphenicol 

483 

OS 

14. 1 

116 

24. 0 

102 

21. 1 

132 

27. 3 

65 

13. 5 

>30 gm. before day 15 ^ 

205 

35 

17.2 

65 

31. 7 

46 

22.4' 

38 

18. 5 

21 


>30 gin, after day 15® 

73 

0 


3 

4. 1 

21 

28.8 

33 

45.2 

16 

21. 9 

<30 gm.® 

205 

33 

16. 1 

48 

23. 4 

35 

17. 2 

61 

29. 7 

28 

13. 6 

Nonspecific ^ 

406 

36 

8.9 

92 

22. 7 


16. 7 

122 

30.0 

88 

21.7 

Mississippi 












Chloramphenicol 

307 

41 

13. 3 

76 

24. 8 


17.6 

73 

23. 8 

63 


>30 gm. before day 15 * 

66 

11 

16. 6 

21 

31. 8 

10 

15. 2 

10 

15. 2 

14 

21. 2 

>30 gm. after day 15 ^ 

28 

0 


1 

3.6 

6 

21. 4 

17 

60.7 

4 

14.3 

<30 gm.® 

213 

30 

14. i 

54 

25. 4 

38 

17.8 

46 

21. 6 

45 

21. 1 

Nonspecific" 

184 

18 

9.8 

31 

16. 9 

22 

11. 9 

56 

30. 4 

57 

31. 0 

Both Stales 












Chloramphenicol 

790 

109 

13. 8 

192 

24. 3 

156 

19. 7 

205 

26. 0 

128 

16.2 

>30 gm. before day 15 * 

27! 

40 

17. 0 

86 

31. 7 

56 

20. 7 

48 

17. 7 

35 

12. 0 

>30 gm. after day 15 ®.. 

101 

0 


4 

4. 0 

27 

26. 7 

50 

49. 5 

20 

19. 8 

<30 gm.® 

418 

63 

15. 0 

102 

24.4 

73 

17. 5 

107 

25. 6 

73 

17. 5 

Nonspecific L 

590 

54 

9. 1 



■1 

15. 3 

178 


145 

24.6 


' Week after onset. 

’ Includes all cases from which stool specimens were obtained, whether or not bacilli were found in any speci- 
men. “First negative” means first negative specimen after which no positive specimens were obtained. 

’ Includes permanent carriers and persons who remained as temporary carriers for periods ranging up to 8 
months. 

* Total dose with course begun before 15th day of disease. 

^ Total dose but course initiated on or after 15th day of disease. 

^ Inadequate total dose without regard to time of initiation of treatment. 

’ Includes penicillin, sulfonamides, streptomycin, fever pills, and aspirin. 


The ratios of male patients to female patients 
were 1.2 : 1 in Louisiana and 1.3 : 1 in Mis- 
sissippi. Gross attack rates were higher in 
Louisiana than in Mississippi. 

In table 2 the 1,413 cases are distributed by 
type of treatment and by the criteria upon 
which the diagnosis was based. Eight hmrdred 
mid thirty-seven, or 59.2 percent, were diag- 
nosed by isolation of iS. typhi. Of these, 310, 
01' 37.0 percent, had positive blood cultures; 
297, or 35.5 percent, had 230sitive fecal cultures; 
imd 230, or 27.5 percent, were positive for 
^ypTii in both blood and feces. Five hundred 
mid five, or 35.8 percent, were diagnosed on 
serologic evidence, and only 71, or 5.0 jfercent 
Were diagirosed on the basis of eijidemiological 
association. A greater percentage of positive 


specimens were found among nonspecificaUy 
treated persons than among cliloranij)henicol- 
treated persons (64.2 vs. 55.4), whereas the re- 
verse was true for serologic evidence (30.6 
vs. 39.7). The percentages of epidemiological 
diagnoses were nearly identical (5.2 and 4.9). 
These differences are similar for each State 
although Mississippi had 5.2 percent more pa^, 
tients diagnosed by positive culture, slightly 
fewer diagnosed on serologic evidence, and 
twice the jfercentage diagnosed on epidemio- 
logical evidence. 

Tables 3 and 4 show the relation between 
treatment and the percentage distribution of 
cases according to the week after onset in which 
was collected the first fecal specimen negative 
for S. typhi and not followed by a positive 
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patients are released from isolation and public 
liealtii supervision. Sheppai’d-Keidel vacuum 
bleeding tubes were used to take blood for 
culture and seroiogj', and standard 10-dram, 
screwcapped glass bottles containing a pre- 
servative were provided for feces and urine 
specimens. IVitli few exceptions all culture 
work was done by eitlier tJie labovatovies of the 
State healtli departments or in Louisiana by 
the CJiarity Hospitals. Mateviuls ami methods 
used for culture and serology in the major 
laboratories wore of approved types and were 
not changed importantly during the 6 years of 
the study. 


tiuately investigated. Ml told, approximately 
780 cases were re-investigated in this manner. 
As a result of this followup four persons who 
previously had been discharged following 
chemotherapy and two negative feces and urine 
cultures were confiimed as chronic typhoid car- 
riers. By investigating some of the sources of 
these reopened cases, other chronic carriers 
were found and were placed under public 
healtJi supervision. A considerable amount of 
the “shoe-leather” epidemiology was done by 
the public health nurses. I also visited and 
obtained specimens on niunerous cases in the 
study. 


Additional Followup 

As part of the followup, a series of feces and 
urine speciraejis wore obtained duving 1953 
on all patients whoso cultures had been found 
positive for (S’, iyp/u intermittently for 2 
months or longer during or after convalescence. 
This followup also included those cases which 
had not been reported to tlie State liealth de- 
partments by the liospituls and any cases which 
in the opinion of the writer, Imcl not been ade- 


Results 

Table 1 shows the distribution of all study 
cases of typhoid fever in Louisiana and iCs- 
sissippi by age, race, and sex. The table also 
presents the rates per 100,000 population for 
the C-year period 1947 to 1952. In both States 
the higliest I’ates were foimd in the groups 
aged 0-9 and 10-19 years, with those 40 and 
over showing the lowest rates. Tlie rates were 
higher among tlie non-whites in all age groups. 


Table 2. Distribution of typhoid fever cases in Louisiana and Mississippi, 1947-52, by diapnostic 

criteria and by type of treatment 
















patients (8 in an overall total of 799, or 1.0 
percent) than among those given no specihc 
treatment (12 out of Oli, or 2.0 percent), the 
difference in rates is not significant. Thus, 
while the data are compatible with the idea 
that specific treatment reduces the carrier rate 
somewhat, they clearly do not prove it. 

Table 6 presents the relation of intensity of 
specific treatment to relapse and death. It is 
interesting to note that when adequate dosage 
of chloramphenicol was given early, before 
the loth day, the rate of relapse was 5.2 per- 
cent, practically the same as for the series with 
no specific treatment, 5.8 percent. In contrast, 
the group who had adequate treatment after 
the loth day had a relapse rate of 21.5 percent, 
approximately the same as for the group avho 
had inadequate treatment (21.9 percent). 
Those adequately treated before the 15th day 
had the lowest case fatality rate, 1.9 percent, 
whereas the group given no specific treatment 
had the highest rate, 8.1 percent. The rates 
for the series given adequate treatment but 
after the fifteenth day and for that series given 


inadeciuate treatment were essentially the same, 
5.0 percent and 5.1 percent respectively. 


Discussion 

A field study of the type described has some 
obvious limitations as a method of studying 
the efficacy of chemotherapeutic agents. Many 
of the epidemiological record forms used were 
not really adequate for collecting and record- 
ing data pertinent to such a study. For in- 
stance, these forms had no specific blocks for 
recording treatment, name of hospital, admis- 
sion and discharge dates, clinic or dispensary 
number, or name of county. The spaces al- 
lotted to the environmental history and labora- 
tory data were very inadequate. It would have 
helped considerably in differential diagnosis to 
have had a checklist for clinical histoi-y, physi- 
cal findings and course of treatment, with space 
for history of onset of iUness and sequelae. 
Since adequate supervision cannot be given by 
the local health departments to patients vrith 
communicable diseases who are not hospital- 


Table 5. ReMon ef age, sex, and .rea.men. lo 

typhoid fever in Louisiana and Mississippi, i947 


Typhoid cases 


Treatment and age group 
(years) 


Chloramphenicol 

>30 gra. before daj’ 15 - 

0-19 

20-39 

40 and over 

>30 gm. after day 15 ® - - 

0-19 

20-39 

40 and over 

<30 gm.*._ 

0-19 

20-39 

40 and over 

^lonspecific ^ 

0-19 

20-39 

40 and over 


Typhoid carriers ' 


ale 

Female 

Total 

442 

357 

799 

163 

109 

272 

85 

67 

152 

48 

28 

76 

30 

14 

4*1 

55 

47 

102 

23 

21 ! 

i 44 

20 

15 

35 

12 

11 

23 

224 

201 

425 

149 

134 

283 

45 

50 

95 

30 

17 

47 

340 

274 

614 

201 

171 

372 

89 

68 

157 

50 

35 

t 

85 


Male 

Female 

Total 

Number 

Percent 

Number 

Percent 

Number 

Percent 

7 

1. 6 

1 

0. 3 

8 

1.0 

3 

1. 8 

1 

.9 

4 

1. 5 

1 

1. 2 

0 


1 

. 7 

1 

2. 1 

0 


1 

1. 3 

1 

3. 3 

1 

7. 1 

2 

4. 5 



0 


0 
















j 




4 

1. 8 

6 1 


4 

. 9 

2 

1.3 

0 


2 

. 7 

2 

6. 7 

0 


2 

4. 3 

o 

1. 5 

7 

2.6 

12 

2. 0 

2 

1.0 

1 

.6 

3 

. 8 

3 

i 3. 4 

3 

4. 4 

6 

3. 8 

“ 

! 

3 

8. 6 

3 

3. 5 


, ' Persons found to be shedding typhoid bacilU 1 year or longer after onset of illness; deaths not deleted because 
tncy had no more than 0.1 percent influence. 

= Total dose with course begun before 15th 
^ Total dose but course initiated on or after 

‘ Inadequate total dose without regard to time of initiation of treatment, 

^ Includes penicillin, sulfonamides, streptomycin, fever pills, and aspirin. 
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Table 4. CumulaHve percentage distribution of accepted cases of typhoid fever hv * 
sTppT 1947-52^’’'^ and by method of treafmlt, Louisiana and Mbsis- 


Treatment 


Cumulative perceutage of cases with first 
negative specimen in week — 


Louisiana 


Chloranipheiiicol 

>30 gin. before day 15 < 
>30 gm. after day 15 

<30 gm.» : 

Nonspecific ' 


Mississippi 

Cidoramphenicol 

>30 gin. before day 15*- 

>30 gin. after day 15 ’ 

<30gm.» 

Nonspecific 


lioih Stales 


Chloramphenicol 

>30 gm. before day 15 * 
>30 gm. after day 15 . 

<30gm.8 : 

Nonspecific'., 


1 

2 

3 

4-6 

After 0 » 

14.1 

38. 1 

59. 2 

86.5 

100 

17.2 

48.9 

71.3 

89.8 

100 



4. 1 

32.9 

78. 1 

100 

16. 1 

39. 5 

56.7 

86.4 

100 

8.9 

31.6 

48.3 

78.3 

100 

13.3 

38. 1 

55.7 

79.5 

100 

16. 6 

48.4 

63.6 

78. 8 

100 


3 fi 

25 Q 

o:: 7 


14. 1 

39. 5 1 

57.3 

78.9 

100 

0.8 

26. 7 

38.6 

69. 0 

100 

13.8 

38. 1 

57.8 

83. 8 

100 

17. 0 

48. 7 

69. 4 

87. 1 

100 


4.0 

30. 7 

80.2 

100 

15.0 

39.4 

56.9 

82.5 

100 

9. 1 

29.9 

45.2 

75.4 

100 


See table 3. 


specimen. Since the sopiirato data for the two 
States are closely similar, attention need be 
directed onlji- to the combined data for both 
States. From table 3 it appears that tlio great- 
est iJi’oportion of reversions occurred during 
the second week for the group given early ade- 
cpiato treatment, whereas it occurred in the 
fourtli to sixth week for all other groups. 
Progress in clearing the fecal infection is 
shown more clearly, perhaps, by the figures for 
the cumulative percentages in table 4. Exclud- 
ing the group which received delayed though 
adequate treatment and in which few isolations 
were attempted during the early weeks of the 
disease, the proportion which had permanently 
reverted was greater at each interval among 
those given chloramphenicol than among those 
treated nonspecifically. The most rapid clear- 
iiio-, of course, was in the gi'oup treated both 
early and adequately. In this group nearly 
half (48.7 percent) became negative during the 
second week as compared with 29.9 percent of 
those given only nonspecific treatment. 

Twenty chronic carriers, 10 in each State, 


were foimd among the 1,413 cases of typhoid 
fever in Louisiana and ilississippi. Table 5 
shows the pooled data of the two States, with 
distribution of cases by age and sex only. Li 
agreement with long-standing impressions, in 
all treatment gi-oups carrier rates were higher 
among persons 20 years old and over than 
among 3munger persons. Combining all groups 
and the data from both States shows that the 
carrier rates \ver6 0.7 percent for 851 patients 
under age 20, 1.9 pei'cent for 3G3 patients aged 
20-39 years, and 3.5 percent for 199 patients 
40 years old and older. With regard to sex, 
the overall differences are in opposition to the 
usual experience but are trivial. The 782 male 
patients yielded 12 carriers, or 1.5 percent, 
whereas the 631 female patients yielded 8 car- 
riers, or 1.3 percent. However, in the group 
with the highest number of carriers, those 40 
veai's of age and older’, the expected situation 
prevailed, with 5.2 percent of the females be- 
coming carriers but only 2.4 percent of the 
males. Finally, while there were relatively 
fewer carriers among the specifically ti eated 
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situation is somewhat different. That iS. typM 
was not recovered from the Xeccs of 886 or more 
than foiu'-seveuths of the entire group as a 
whole was very largely due to failure in many 
instances to collect stools for test dui’ing, or 
soon after, the acute phase of the iUuess. How- 
ever, the data indicate rather clearly that treat- 
ment did exert an influence on the detected ex- 
cretion of typhoid bacilli. As shown in table 
2, in Louisiana positive stools were found in 
143 of 486 treated patients (29.2 percent) and 
in 215 of 424 untreated patients (50.T percent) ; 
in' hlississippi, the figures 'wei'e 83 of 313 
treated (26.5 percent) and 87 of 190 untreated 
patients (45.8 percent) . Furthermore, as 
shown in table 4, adequately ti-eated cases 
tended to become permanently negative earlier 
(69.4 perceirt during or before the third week) 
than the untreated cases (only 45.2 percent by 
the same time) . It should be emphasized, how- 
ever, that treatment did not eliminate bacilli 
from the feces with any uniformity. In 81 
^ses feces were positive during therapy and 
in 130 after cessation of therapy. 

Other factors also probably influenced the 
data as to fecal excretion of S. typhi. In un- 
controlled field situations where specimens are 
collected at irregular intervals, it obviously is 
difficult to Imow the precise time when patients 
cease to excrete typhoid organisms. For pur- 
poses of tabulation, I have arbitrarily chosen 
the time intervals used in table 3 and have 
entered cases in the table as of the week of 
collection of the first feces or urine specimen 
negative for S. typhi not followed by a positive 
culture. Specimens were not submitted from 
all patients every week nor were they collected 
on the first day of the stated intervals. 

In this study, an effort was made to deter- 
mine the relation of the persistence of typhoid 
bacilli iu feces to the degree and time of initia- 
tion of specified treatment. However, the fre- 
quent failure to collect stools for testing during 
the acute phase of typhoid fever makes it im- 
possible to speak with assui'ance about the 
number or proportion of stools positive at any 
specific stage of the disease. The only definite 
statements that can be made are that, in any 
given case, stools taken on or after a certain 
date were negative and that by a given period 
nfter onset in a certain proportion of cases ex- 
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ci’etion of the bacilli had permanently ceased. 
These latter figures, obviously, are minimal 
since, if stools had been collected earlier or more 
fretfuently, the assigned date of cessation would 
have been advanced in many cases. 

Of special interest in this study is the ex- 
cretion of bacilli in the feces beyond 6 weeks 
from date of onset of typhoid fever. Of the 
273 patients not declared permanently nega- 
tive for 8. typhi at the end of 6 weeks, 217, or 
about 16 percent of the total 1,380, were actu- 
ally found to be excreting the organism at a 
later time (table 3). Patients determined as 
liaving ceased excx-etion of bacilli numbered 
136 in the 6- to S-week interval, 69 in the third 
month, 21 during the fourth month, 11 in the 
fifth month, and 16 during the next 3 months, 
leaving a total of 20 permanent or chronic 
carriers, 8 among the chloramphenicol-treated 
group and 12 among the group receiving non- 
specific treatment (table 5). Treatment, in- 
cidentally, did not appear to be an important 
factor in tliis group. The data in table 3 do 
suggest that in Mississippi a higher proportion ' 
of cases were foxmd excreting the agent after 
the sixth week thair in Louisiana. A partial 
explanation for this may be that, because of 
the recognized tendency for treated cases to 
relapse, it became routine in. Mississippi early 
in 1950 before releasing any patient to obtain 
recbeck specimens about 2 months after onset 
of typhoid fever. 

Although not all of the factors involved in 
the pi'oduction of a chronic typhoid carrier 
are known, at least some are reasonably well 
indicated. These include age, sex, prior gall 
bladder disease, and the bacterial strain. With 
a few specific exceptions, for example, Havens 
and Dehler (33) , efforts to analyze large series 
of typhoid cases have led to the conclusion that 
both age and sex are important (35. 3.^) . In 
general, carriers are more common among 
adults than among children and among women 
than among men. Frequency of clinically re- 
covered patients who become chronic carriers 
varies between 2 and 7 percent. The pattern ob- 
served in the present series of 1,413 cases is in 
general agreement with the foregoing analysis. 
In the group aged 0-19 years, carrier rates of 0.7 
to 0.8 percent were observed while in the older 
ago groups rates ranged up to 4.5 percent. 
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Table 6. Relalion of treatment to relapse and 
death following typhoid fever in louisiana 
and Mississippi, 1947-52 


Tieatinout 

iSTim- 

ber 

Relupsea 

Deatiis 

of 

Num- 

ber 

Per- 
cent 1 

Num- 

ber 

Per- 

cent 

Ohloranipheiii- 

col; 

i>30 I'm. before 
day 15 ' 

272 

11 

^ 5. 2 

1 

5 

1. 9 

>30 gm. after 
day 15- 

102 

22 

21.3 

a 

22 

3. 0 

<30 gm.’ 

-125 

9.3 

21. 0 

a. ( 

Noiispecifk' * 

6U 

3G 

a. 8 

50 

S. 1 


J Total dose, with course of treatment begun before 
15th day of disease. 

- Total dose, with course of tieatinent initiated on or 
after lath day of disease. 

^ Inadequate total dose regarilles.s of time of initiation 
of treatment. 

< Includes pcniciilin, sulfonamides, strej)toinvcin, 
fever pills, and aspirin. 

izetl, there is some doubt us to the accuracy of 
the treatment records of such piiticnts. For- 
tunately, 1,0G7, or 75.5 percent, of the l,-fl3 
cases under study in the G-year period, 10-17-52, 
in Louisiami and ^lississippi, had been lios- 
pitalized. In Louisiiina 20 percent more were 
hospitalized than in Mississippi. Tlie-so per- 
centages were 82.5 and G2.5 respectively. In 
both States G3S, or 79.9 percent, of the tre-ited 
patients and -129, or G9,9 percent, of the un- 
treated group wei-e liospitalized. 

From table 2 it is evident that of the 1,413 
cases included in the study 57C, much more than 
a third, were diagnosed without positive cul- 
tures, either blood or fecal, and that positive 
blood cultures were obtained in only 540 cases, 
or about 38 percent, of the total. This situation 
merits some comment and explanation. 

During the period of these investigations, I 
observed repeatedly that, in making a diagnosis 
of typhoid fever, tlie practice in many rural 
areas and in many small private hospitals is to 
depend only on serologic evidence and clinical 
symptoms. Fortunately, this applied to only 
a relatively small part of the study group since 
many establishments do not admit patients 
with known or suspected commimicable dis- 
eases. Many of tlie cases of typhoid fever in 
this study were secondary and were picked up 


by the local health departments while investi- 
gating primary or index cases. 

Considering the study group as a whole, it 
might seem that the relative paucity of bacte- 
rial isolations, especially from the blood, could 
bo attributed to the specific antibiotic therapy 
employed in more than half of the cases. Many 
investigators have reported that the use of 
chloramplienicol “sterilizes” tire blood and in- 
testinal tract very rapidly. Among these, 
Woodward and others reported blood steriliza- 
tion but frequent persistence of the agent m 
feces and urine after initiation of treatment 
(li) . Supporting these findings are observa- 
tions of other investigators based on much 
larger numbers of cases (IS, IS ) . On the other 
hand, using blood-clot cultures, Thomas and 
otliers (17) and Watson(i5) report numerous 
isolations from patients rmdergoing treatment. 
The present data, when considered with refer- 
ence to treatment status (table 2), provide no 
evidence that chloramphenicol infiuences the 
frequency’’ with which positive blood cultures 
are obtained, as the tabulation below indicates: 

Percent of patients 
icith positive 
Hood cultures 

Treatment Louisiana Mississippi 

All ehlor.iiiiplienicol 33. 8 46. 0 

Xoiispedfic 33. 0 -13. 2 

Available evidence indicates that clot cul- 
tures ai’e markedly superior to cultures made 
with whole blood, possibly because the influence 
of any bloodboime antibiotic and bactericidal 
serum factors is minimized (19). In spite of 
the general use of clot cultures, isolations of A. 
fyp/ii from the blood in this series (540 or 56.8 
percent of the 950 cases with blood culture at- 
tempted) were far less than reported by earlier 
workers (5(?, 31). As pointed out in most bac- 
teriology texts, for example, Smith and otliers 
(10), frequency of isolations of S. tyfki from 
the blood is closely related to the stage of the 
disease, maximum recoveries being made at the 
end of the first week. Thereafter, the bacteria 
disappear from the blood and specific anti- 
bodies increase. In this light possibly the more 
important factor contributing to the lower rate 
of recovery in this series was the common de- 
lay in obtaining the first specimen for culture 
and serologic tests. 

With respect to positive stool cultures the 
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nosed by isolation of Salmonella typhi; 35.8 
percent were diagnosed on serologic evidence; 
and 5.0 percent of the diagnoses were based on 
epidemiological association plus symptoms 
compatible with those of typhoid fovez’. 

hi both States the highest attack rates -were 
foimd in the group aged 5-9 years and the 
lowest in tliose over dO yeai-s old. In all age 
groups, the rates were higher among nonwhites 
and males tliazr amoizg whites and females. 

Age and sex are apparently important in the 
development of the typhoid caimier state. The 
rate of development of the carrier state in the 
group under 20 years of age was 0.7 percent as 
compared with 3.5 percent among the group 
aged 20 and over, a higlily significant increase. 
Among patients dO years old and over, 5.2 per- 
cent of females but only 2.d percent of males 
becazne cariiei'S. 

iUthongh early adequate treatment with 
chloramphenicol appeared to hasten the ter- 
mination of excretion of S. typhi in znany cases, 
evidence that early treatment acted to prevent 
the chronic carrier state is weak. The carrier 
rate for aU patients treated with clzloraraphen- 
icol was 1.0 percent azzd that of the nonspecifi- 
cally treated group was 2.0 percent. 

The study did provide evidence that early 
adequate treatment was followed by few I'e- 
lapses and few serious complications. Also, 
with early adequate treatment case fatality was 
low (1.9 percent) as compared with that in the 
izonspecifically treated group (8,1 percent). 

SEfERENCES 

ii) Feemster, R. p., Anderson, G, W., Foley, A. R., 
Gray, A. L., Hardy, A. V., Ingraliam. H. S., 
and Maxey, K. F.: The control of typhoid 
carriers. Am. J. Pub. Health. 39 : 71-74, May 
(Pt. 2) 1940. 

(2) Anderson, G. W., Hamblen, A. D., and Smith, 
H, M.: Typhoid carriers. A study of their 
disease producing potentialities o%-er a series 
of years as indicated by a study of cases. Am. 
J. Pub. Health. 26 : 396-405, April 1936. 

(9) Ames, W. R., and Robins, M. : Age and sex as 
factors in the development of the typhoid car- 
rier state, and a method for estimating car- 
rier prevalence. Am. J. Pub. Health. 33 : 221- 
230, March 1943. 

(5) Gray, A. L.: The probable typhoid carrier in- 
cidence in Slississippi. Am. J. Pub. Health. 
2S ; 1415-1419, December 103S. 


(5) Sterteubrink, A.; Beitriige zur Pathologic uud 

Thcrapie der TyphusbacillontrUger. 1. Krit- 
isehe Zusainmenstellung liber die Ergebnisse 
der Medikamentdseu Behandlung der Typhus 
und Paratyphusbaeiilenstuhlausscheider. Er- 
gebn. D. Inn. Med. D. Kiuderh. S3: 143-173 
(192S). 

(6) Suphir, W., Baer, W. H., and Plotke, F.: The 

typhoid carrier problem. Report of one hun- 
dred and ten typhoid carriers at the Manteno 
State Hospital, Manteno, HI. J. A. M. A. 118: 
064-967, Mar. 21, 1942. 

(7) Cutting, W. C., and Robson, G. B. : The alleged 

efficiency of medicinal treatment of typhoid 
carriers. J. A. M. A. 118; 1447-1449, Apr. 25, 
1942. 

(3) Bigger, J. W. : Synergic action of penicillin and 
sulfathiazole on Bacterkwi typliosum. Lancet 
250 : S1-S3, Jan. 19, 1940. 

(9) Korns, R. F., and Trussell, R. E. : Treatment of 
typhoid carrier state. Trial of two chemo- 
therapeutic procedures. J. Lab. & Clia. Med. 
33 ; 1150-1154, September 1948. 

(10) Zinsser, H. : Textbook of bacteriology, revised 

by D. T. Smith and others. Ed. 10. New 
York, N. Y., Appleton-Century-Crofts, 1952, 

1012 pp. 

(11) Stryker, H. B., Jr.: Failure of chloramphenicol 

in a chronic typhoid carrier. New England 
J. Med. 242; 782-783, May 18, 1050. 

(12) Nichols, D. R. : Treatment of typhoid carriers 

with chloramphenicol. J. Lab. & Olin. Med. 36 : 
971-972 (1950). 

(IS) Carnes, H. E., Gajewski, J. B., Brown, P. N., and 
Conlin, J. H. : Experimental treatment of 
typhoid carriers. In Antibiotics aimuai 1954- 
1955. New York, N. Y., Medical Encyclopedia, 
1950, pp. 301-306. 

(I'l) Woodward, T. E., Smadel, J. E., Ley, H. L., Jr., 
Green, R., and Mankikar, D. S. : Preliminary 
report on the beneficial effect of Chloromyce- 
tin in the treatment of typhoid fever. Ann. 
Int. Med. 29; 131-134 (1948). 

(15) Cook, A. T,, and Marmion, D. E. ; Chloromyce- 

tin in the treatment of typhoid fever. Lancet 
257: 975-079 (1949). 

(16) Marmion, D. E. : The treatment of typhoid 

fever with chloramphenicol. Tr. Roy. Soe. 
Trop. Med. & Hyg. 40; 019-038, November 
1952. 

(47) Thomas, J. C., Watson, K. C., and Ilewstohe, 
A. S. : The use of streptokinase bile .salt broth 
for clot culture in the diagnosis of enteric 
fever. J. Clin. Path. 7 : 50-53 (1954). 

(IS) Watson, K. C. : Effect of chlorampiienicol on the 
isolation of S. typhi from the blood stream. 
J. Clin. Path. S: 55-57 (1953). 

(19) Watson, IC. C. ; Tetracycline in typhoid fever. 

Lancet 2GS: 040-047 (1055). 

(20) Hiss, P. H., Jr.; Studies in the bacteriology of 

typhoid fever, with special reference to Its 


<3, No. 11, No\cmber 1958 


1019 



iUso, ill the group over 40 years of age, 5.2 
percent of females but onl}' 2.4 percent of males 
became carriers. In the entire series, the car- 
rier rate Avas 1.4 percent. Only in one mstance 
was there a histoiy of prior gall bladder dis- 
ease although 3 of the 20 carriers recognized 
in this study later had cholecystectomies. Col- 
lins and Finland considered the possibility that 
strain differences may account for the A'aria- 
tions in res])onsc to treatment Avith chloram- 
phenicol (25). The belief that only infec- 
tions Avith certain jAhago types result in the 
chronic carrier state has not been justified by 
my experience. In this country pliage E, is 
tlio most common type. Of tlie 0 carriei-s typed 
in this study, 2 Avere E,. A note of possible 
interest is tliat G of the 20 ucaaIa' established 
carriers in this study liA'ed in the same house- 
hold Avith previously kuoAvn carriers, but oitly 
one Avas related by blood. 

In the present study, the crucial question is 
tlie possible relation of treatment Avith chlor- 
amphenicol to ultimate evolution of the cai'rier 
state. Of the S carriers Avho received chloram- 
phenicol, 4 had been given early adequate 
treatment and 4 were in the delayed or inade- 
quate treatment group (table 5) . Carrier rates 
for all groups given cldoramphenicol and for 
the group given only nonspecific treatment 
were 1.0 and 2.0 percent respectively. Al- 
tliough the diff'ereueo is not significant, it is 
compatible Avitli the idea that such treatment 
may reduce the carrier rate to some e.xtent. In 
support of this idea is tljo ratlier clear evidence 
that in many cases early adequate treatment 
hastens the time of cessation of excretion of 
bacteria. 

Finally, the study provides data on the re- 
lation of treatment to I'elapse and death. 
Among tlie entire group of 1,413 cases there 
AA'ere 1G5 instances of relapse, or Il.T percent. 
These AA’ere divided with I’esiAect to treatment. 
ISIany independent investigators have reported 
an increasing number of relapses among pa- 
tients treated Avith cliloramjAlienico]. ilat- 
teucci and others suggest that this eA’idence 
ATOuld seem to indicate that chloramphenicol 
therapy of typhoid feA^er is suppressive rather 
than curative (2ff). Smadel and his colleagues 
in 1949, Avorking in Malaya Avitli a series of 44 
patients Avith typhoid fever, observed a 


striking relation between the duration of 
chloramphenicol treatment and the incidence 
of relapses (27). They concluded that chloram- 
phenicol should be administered in adequate 
amomits if relapses are to be avoided. Later 
Woodward used interrupted treatment in ty- 
phoid fever somewhat similar to that used to 
prevent relapses in the volunteers with scrub 
typhus ( 38 ). He reported no relapses among 
the eight cases given interrupted treatment. 

However, in this study, it is quite possible 
that the actual percentage of relapses was 
higher than indicated since some of the patie'nts 
may have had relapses after discharge from 
tho hospital. These patients were not ahraj's 
folloAV’ed. Furthermore, relapses Avere sel- 
dom recorded on tire epidemiological record 
for nonhospitalized patients. Dubos states tliat 
relapses occur in about 10 percent of the cases 
and tho “mortality rate in typhoid feAmr is 
about 10 percent” (39 ) . He also states that in 
GO to 75 })ercent of the fatal cases death is due 
to tho complications of intestinal hemorrhage 
or perforation. Smadel and others emphasized 
that chloramphenicol therapy did not eliminate 
intestinal hemorrhages or intestinal perforation 
in typhoid (27). 

Li analyzing the data in this study, it Avas 
obsei'ved that complications occurred in 38, or 
10.2 percent, of the 372 cases treated Avith 30 
grains or more of chloramphenicol, and in 52, 
or 12.4 percent, of tlie 41S cases z’sceirlng less 
than 30 grams. In contrast, the control group 
consisting of 614 cases yielded ISS, or 30.6 
percent, complications. Some side effects of 
cliloramplienicol Avere noted, but these were 
short lived. 

Summary 

..in epidemiological study to iiiA'cstigate the 
efficacy of chloramphenicol in the prevention 
of the typhoid carrier state was conducted 
among 1,413 cases of typhoid fever A'^iich 
occurred during the 6-year period, 194 (-52, 
in Louisiana and 3ilississippi- The control 
group comprised 614 cases which occurred 
largelj' in the period from 1947-49. In the 
treated gi'oup were 799 cases which occurred 

during the period 1950-52. 

Only 59.2 percent of the cases were diag- 


PuWic Health Reports 


Group Psychiatric Consultation 
for Nonpsychiatric Workers 


T here is a need to broaden the education 
of nonpsychiatric professional groups, 
such as school teachers and nurses, concerning 
the nature of mental and emotional problems 
which they encoimter m their work and to in- 
crease their awareness of relationships between 
themselves and their pupils or patients. How- 
ever, the techniques most effective in consulting 
with these groups may vary somewhat from 
those with which most psychiatrists are 
familiar. Therefore, attempts are being made 
to determine how a psychiatric consultant can 
be most useful to agencies not specifically con- 
cerned with psychiatry, and to their personnel. 

A study of the image which public health 
nurses and school teachers have of themselves 
within their professional roles indicates that, in 
order to satisfy their need for a feeling of pro- 
fessional status, they must be given a sti’ength- 
ened sense of the value of their function 
and an understanding of motivations for be- 
havior which seems to depreciate their role. The 
close adherence of teachers and nurses to 
middle-class mores and the anxieties engendered 
when these are violated require psychological 
reorientation to many phases of their work. 

Consullant’s Role 

One of the primarj^ fmictions of a psychia- 
trist in a health department or school is the 
mservice training of nurses and teachers in 
Understanding the problems of meirtal function 
and dysfunction. Ajo. important implicit goal 
of such a trainmg program is to increase the ef- 
fectiveness of these workers by reducing their 
airxieties and distortions in relationships which 
interfere with objectivity on the job. 

In contrast to the group therapist, the con- 
sulting psychiatrist must focus on the w'orker’s 


relationshii) to her work problem rather than on 
the intrapsychic roots of her conflicts. In order 
to be most effective, he must be able to gauge the 
degree of self-awareness of a group, and, in 
working with nonpsychiatric persomiel, he must 
gear the level of discussion to the tolerance of 
individuals who are often more naive about 
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No. 53 

The accompanying summary covers the 
principal fiijdings presented in Public Health 
Monograph No. 53, published concurrently 
with this issue of Public Health Reports. The 
author is mental health consultant to the 
Berkeley City Health Department, Berkeley, 
Calif. 

Readers wishing the report in full may pur- 
chase copies of the monograph from the Super- 
intendent of Documents, Government Printing 
Office, Washington 25, D. C. A limited 
number of free copies are available to official 
agencies and others directly concerned on 
specific request to the Public Health Service. 
Copies will be found also in the libraries of 
professional schools and of the major universi- 
ties and in selected public libraries. 

• • • 

Parker, Beulah: Psychiatric consultation for 
nonpsychiatric professional workers. Pub- 
lic Health Monograph No. 53 (PHS Pub. 
No. 588). 23 pages. U. S. Government 
Printing Office, Washington, D. C., 1958. 
Price 25 cents. 
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Mathematics and Science Teaching 

Improving the quality of science and mathematics education in the pub- 
lic schools is more inqDortant tlian increasing the number of students 
talcing such courses, a group of prominent educators and scientists have 
concluded. A summaiy of their recommendations, Guidelines for Sci- 
ence and iilathematics, was issued in Jfay 195S by the Office of Educa- 
tion, Department of Health, Education, and Welfare. 

This statement emphasized that mathematics and science teaching 
should develop the capacity of boys and girls to think for themselves, as 
well as communicate facts. Some specific guidelines offered by the group 
were : 

• Students should have the opportunity for continuous experiences with 
science from kindergarten through high school. 

• Science and mathematics should be taught as basic sciences. The 
teaching of them should impart an understanding of the methods of sci- 
entific investigations and research. 

• Abler students should be offered at least the first j'ear of college work 
while in high school. 

• Continuous training of science and mathematics teaclieis is required 
to keep abreast of the clianging methods and Icnowledge. 

Additional recommendations concerned curi’iculiun, revision of text- 
books, selection of pupils for advanced courses, the use and training of 
teachers, and other aspects of science and mathematics education. 

The guidelines were developed following a conference of educators and 
scientists held at the Office of Education, Washington, D. C., in February 
1958. Its sponsors were the American Association of School Admmistra- 
tors. Council of Chief State School Officers, American Association for the 
Advancement of Science, National Association of Secondary School Prin- 
cipals, and the Scientific ilanpower Commission. 
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Register of Air Pollution iVnalyhCb as 
of January 1, 1956. PUS Ptimica- 
tioii Xo. 010; 105S; 331 payes; $1.70. 

A record of coininuuity air sam- 
pling and analyses performed iu con- 
tinental United States, Alaska, and 
Hawaii before 1050 is compiled in 
tabular form. More than 100 
cbemically definable individual pol- 
lutants or constituents of mixed 
ones, such as dustfall, are listed for 
200 cities in 100 counties of 32 
States and Territories. 

In addition to pollutants, dates, 
number of sampling stations, length 
of sampling periods, sampling fre- 
quency, sampling equipment, and 
analytical methods are listed for 
each survey. The register also gives 
literature references and addresses 
of agencies where results of an- 
alyses are recorded. An index of 
pollutants identifies States and 
cities in which each was collected 
and analyzed. 

Grants and Fellowships. PUS Pitl>- 
lication No. 624; 1058; 311 pages; 

15 cents. 

Health research facilities grants, 
research fellowships, and research 
grants awarded by the National In- 
stitutes of Health, Public Health 
Service, during fiscal year 1958 are 
listed separately by State and in- 
stitution. 

An expanded version of a yearly 
report on research support, this vol- 
ume contains a list of the advisory 
bodies responsible for review of re- 
search grant applications and a 
table showing distribution of grants 
by States and grantee institutions. 

Public Health Records and Related 
Materials. PH8 PnOlication No. 612; 
1058; lOS pages; $1. 

Selected articles which have ap- 
peared in the Journal of the Ameri- 
can Pu})ii 0 Health Association and 
Public Health Reports from 1952 
through 1057 have been compiled in 
this publication. Emphasizing that 
records cut across program lines and 


involve all disciplines, the selections 
give examples of specific application 
of principles for improving record- 
ing and reporting in public health 
worlc. 

Among the suggestions offered are 
a forms control program instituted 
as agency policy, work simplification, 
central control of services to indi- 
viduals and families, and exclmnge 
of information between programs. 

The Air Over Louisville. Ptlhlica- 
tion of Jefferson Oountij and the 
Cilv of Louisville, Kg.; 1058; 57 
pages. 

A summary report of an intensive 
study of air pollution conducted by 
tlie Air Pollution Control Board of 
.lelferson County, the Public Health 
Service, and other agencies, this 
booklet describes a 2-year investiga- 
tion which began in mid-October 
1900, A full-scJile technical report 
on the same study is being prepared 
by the Public He.alth Service and 
will be available at a later date. 

Copies of both reports may be ob- 
tained from Chief, State and Com- 
munity Services Section, Community 
Air Pollution Program, Robert A. 
Taft Sanitary Engineering Center, 
Cincinnati 20, Ohio. 

Public Health and Hospitals in the 
St. Louis Area. American PuUic 
Health Association Publication; 
1957; 414 pages; $3.75. 

An evaluation of existing sei’vices 
and facilities and specific recom- 
mendations to meet current and po- 
tential needs are presented in this 
study. Hospitals and nursing homes, 
welfare services, rehabilitation, 
mental health, nursing, dentol 
health, tuberculosis, child health, 
and health education are covered. 

Based on a survey conducted by 
the American Public Health Asso- 
ciation, the appraisal summarizes 
data gathered from questionnaires, 
personal interviews, conferences, 
correspondence, and public hearings. 


The Public Health Service, the Chil- 
dren’s Bureau, and the Office of Vo- 
cational Rehabilitation participated 
in tbe study and helped with staff 
and consultant services. 

Copies of the book may be pur- 
chased from the Health and Welfare 
Council of Metropolitan St. Louis, 
417 N. 10th Street, St. Louis 1, Mo. 

Administrative Medicine. Transac-. 
lions of the fifth conference, Octo- 
ber 29-31, 1956. Edited Ig George 
S. Stevenson, U.D.; Published bg 
the Josiah Macg, Jr. Foundation; 
1058; 107 pages; .$3.75. 

Mental health elements in ad- 
ministration of general health pro- 
grams, the administrative role in the 
management of a mental hospital, 
and techniques and devices for com- 
munication and cross-fertilization in 
the coordination of local resources 
were the topics at the fifth confer- 
ence on administrative medicine. 

With emphasis on discussion 
rather than formal presentation, the 
book retains the conversational style 
of the conference. Questions, criti- 
cisms, and comments by participants, 
are recorded. 

George St.L Perrott, former chief, 
Division of Public Health Methods, 
Public Health Service, was chairman 
of the conference, and several other 
Public Health Service personnel were 
members or guests. Copies of tbe 
transactions may be purchased 
through a bookdealer or from Joslaff 
Macy, Jr. Foundation Publications, 
16 West 40th St., New York 36, N. Y, 


This section carries announcements of 
new publications prepared by the Pub- 
lic Heolth Service and of selected publica- 
tions prepared with Federal support. 

Unless otherwise indicated, publications, 
for which prices are quoted oro for solo 
by the Superintendent of Documents, U. S. 
Government Printing Office, Washington 
25, D. C. Orders should bo accompanied 
by cash, check, or money order and should 
fully identify the pubiication. Public 
Health Service publications which do not 
carry price quotations, as well as single 
sample copies of those for which prices 
are shown, con be obtained without 
charge from the Public Inquiries Branch, 
Office of Information, Public Health 
Service, Washington 25, 0 . C. 

The Public Health Service docs not sup- 
ply publications other than its own. 
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psychological matters than are other profes- 
sional groups with whom ho lias had experience 
in his training and mental health clinic work. 

In order to influence the content of group 
thinking, the psychiatric consultant must help 
to alleviate tlie anxieties which impede learning 
by the worker. The ma|or pi'oblem of a con- 
sultant to an agency such as a health depart- 
ment is determination of the degree to which 
ho can iidluence the group's thinking, explicitly 
by direct discussion of an individual workers 
involvement in her case and implicitly by a more 
generalized handling of the material presented 
for discussion. IVlule explicit discussion is fre- 
quently possible when group morale permits, in 
most cases anxieties cun be allayed implicitly 
without focusing personally on the worker. 

The Berkeley Program 

From a study of 117 group sessions with 
public health nm-ses during a I-j^ear inservice 
training program in the city health department 
of Berkeley, Calif., tlieoretical concepts and a 
foi’inulation of objectives and methods of psy- 
chiatric consultation have been developed. 


The subjects brought up for discussion in 
these sessions and tlie reasons given for present- 
uig them indicate clearly that nui'ses are 
primarily concerned with tlieir oivn function- 
ing and have only a secondary academic interest 
in the theories and dynamics of emotional 
disturbance. Their interest in hiunan behavior 
and motivation is based on a desire to be able to 
woi'Jc more effectively with the people whom 
they encounter in their work and to avoid the 
anxiety aroused by attitudes on the part of 
tlioso people which they consider antisocial or 
rejecting of themselves. The real question be- 
hind nearly half the subjects the nurses brought 
Ui> for discussion, apart from their content,, 
was ; How can I change the behavior or motiva- 
tion of the patient to conform to my standard ? 

In 80 percent of the cases, the psychiatrist 
sees tlie nurses’ difficulties as primarily due to 
emotional reactions interfering with their 
objectirdty. Lack of knowledge, tecimiques, or 
interviewing skills sometimes contributes to a 
nurse’s uncertainties, but in the vast majority 
of cases she can solve lier work problem once she 
sees clearly what is going on between herself 
and her patient. 


WHO Publicafions 


Intcrniitiunul SlaniJurds for Drinking-Water. (105S, 1S2 pages, 5f.OO.) Designed 
to stimiUute further investigations of the problem and immediate consideration 
of tlie function of water quality criteria in control and improvement of water 
treatment and provision of safe and potable water to all people. Among sources 
used in preparing matori.al were The Bacteriological Examination of Water 
Supplies, of the ilinistrics of Health and of Housing and Local Government for 
England and Wales, and Standard Hetliods for the Examination of Watei-, 
Sewage, and Industrial Wastes, 10th edition, of the .American Public Health 
Association. 


Iiisecticido Resistance in Arthropods. (By A. W. A. Brown, 195S, 210 pages, 
§5.00.) Exhaustive account, based on some 025 publications and much unpub- 
lished information, of the appearance, history, and geographic distribution of 
resistance for lO-odd species. 


PuLlications of the World Heallli Organization, 1947-1957 : A bibliography. 
(1958, 128 pages, $3,25.) Almost 2,000 items, comprising technical, general, and 
administrative articles and publications, serially numbered and grouped in 
alphabetical order by subject, with author and country indexes. 


Annu.al Epidemiological and Vital Slalisu'cs, 1955, (105S, 699 pages, $12.00, 

bilingual edition : French and English.) Eighth annual volume containing such, 
new data as specific mortality rates, by sex and age, for m.iin sites of malignant 
neoplasms and distribution of cases of communicable disease by sex and age. 

These mMications map he obtained in the United States, directly or through 
a bookseller, from the Columbia University Press, International Documents.- 
Service, 23G0 Broadway, New York 37, fV. T. 
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Progress in Medical Research 
on Air Pollution 


HARRY HEIMANN, M. 


D., L. OTIS EMIK, Ph.D., RICHARD A. PRINDLE, M.D., M.P.H., 
and WILTON M. FISHER, M.D., Ph.D. 


For 3 years the Air Pollution Medical Branch 
of the Division of Special Health Services has been 
working in the increasingly more important but 
relatively unexplored field of air pollution in its 
specific relation to human health. The work began 
with a search for and a systematic appraisal of the 
scattered sources of knowledge, followed closely by 
tentative explorations into those parts of the prob- 
lem holding promise of significant findings. Suffi- 
ciently successful results of initial activities helped 
chart the present course of action, which, in turn, 
points toward ideas requiring emphasis in the future. 

T he Public Health Service has been con- 
cerned with the health aspects of commu- 
nity air pollution for many years (i, . It was 

not until 1955, however, when Public Law 159 
was passed by the SIth Congress, that the sub- 
ject was accepted as of sufficient importance in 
iteelf to merit separate study. The Air PoUu- 
tion Medical Program of the Division of 
Special Health Services was set up for this 
purpose in July 1955. 

Specifically, the Air Pollution Medical Pro- 
gram was charged with the responsibility of 
determining whether or not community air pol- 


Dr. Heimann is chief. Operational Research Sec- 
don; Dr. Emik, chief. Laboratory Investigations; 
Fir. Prindle, chief, and Dr. Fisher, former chief. 
Air Pollution Medical Branch, Division of Special 
Health Services, Public Health Service. This paper 
based on a report prepared at the request of the 
l^ational Advisory Committee on Air Pollution. 
Fhe report ivas presented at a meeting of the com- 
oiittee in Cincinnati, Ohio, August 28, 1958. 
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lution modified health among human popula- 
tions. The first part of this charge involved 
tlie problem of definitions. Wliat is meant by 
community air pollution? What are health 
effects? "Wliat should be the ultimate goal of 
the program? 

For immediate use, air pollutants were de- 
fined as those materials in the community air 
that were contributed by the acts of man, ex- 
cluding biological agents and radioactive ma- 
terials (3). It was assmned that a commu- 
nity was an urban aggregation which might 
well cross political boundaries; it would have 
a large number of people potentially exposed 
generally to the same atmospheric air. Health 
effects were defined as those effects which might 
result in physiological or pathological changes 
which could be measured by objective tech- 
niques. The ultimate goal was seen early to 
be the definition of those agents in the air 
which cause deleterious health effects under 
specified conditions, so that appropi'iate steps 
could be taken to prevent or minimize these 
effects. 

A wide variety of specific information was 
immediately available. For example, it was 
known that within the United States mortality 
rates for certain diseases varied from commu- 
nity to community; that eye irritation iir the 
Los Angeles Basin was associated with the 
local smog {//.) ; and that those who had died 
durmg the acute air pollution episodes of Lon- 
don (5), Donora {6), and the Meuse Valley 
(7) were generally elderly and fi-equently had 
preexisting respiratory or cardiac difficulties. 
From the same episodes and from other dat'.i 
there was effidence that tlie breathing of irri- 
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Diarrheal Disease Control Studies 

I* Effect of Fly Control in a Higli Morbidity Area 






By James Watt, Surgeon, and Dale R. Ijwdsay, Scientist ' 
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Common consent for years has ascribed to the fly a major role in the 
spread of enteric infections. Evidence for this belief was incomplete 
and did not permit an evaluation of these insects as disseminators of 
disease. The development in recent years of more potent insecticides, 
particularly DDT, made it possible to plan and carry out an es^ieri- 
ment on a broad scale designed to answer the following questions; 
(1) Can flies be controlled in urban populations by insecticidal meth- 
ods under the limitations of action imposed by civilian life? (2) What 
effect, if any, will such control have on the acute diarrheal diseases of 
the community, particularly those caused by specific infection with 
the Shigella arid Salmonella groups of micro-organisms? 

The basic needs for such a study were: An area with a significant 
amount of infectious diarrheal disease; a major fly problem; and geo- 
graphic location which would permit division of the human population 
along natural lines into two comparable areas, one to be treated, the 
other to be left untreated for comparison purposes. This latter con- 
dition was essential, since it is known that variations in diarrheal 
disease rates greater than 100 percent occur from year to year and 
season to season. 

Plan of Study 

Such an area was found in the Lower Eio Grande Valley of Texas, 
and at the request of Dr. George W. Cox, State Health Officer, and 
the local officials, Hidalgo County was selected as the study area. 

• From the Division ol Inleetlous Diseases, National Institutes ol Health, Bethasda, Marylaad.aad tba 
Entomology Division, Communicable Disease Center, Atlanta, Georgia. 

(1319) 
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OCTOBER 8, 1948, pp. 1319-1334 

In the first controlled study of the role of nonbiting flies in human disease. 
Dr. James Watt and Dr. Dale R. Lindsay presented evidence on the 
importance of flies in the transmission of bacillary dysentery. 
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Those who investigate eilects of air pollu- 
tion on health are in the position of having a 
largo group of potential agents and no specific 
disease. Wo suspect that nonspecific eft'ects of 
air pollution disease now are classed in the 
catchall of “degenerative disease,” or constitute 
conditions assumed to occur “naturally” in the 
population. Such conditions would include 
cluonic bronchitis, pulmonary emphysema, and 
cardiac deaths. 

It was necessary to begm our attack upon a 
broad front and bo ready to change direction 
as information was gained. The pattern of 
occurrence of chronic bronchitis and lung can- 
cer, on the one hand, and the episodes in Donora 
and London, on the other*, strongly suggested 
that there were acute effects producing imme- 
diate changes in functioir, even leading to 
death, and chronic eft'ects demonsti*able only 
after months or years of exposure, or develop- 
ing long after exposure had ceased. The study 
of these two phenomena required different ap- 
proaches with different methods of identifying 
and quantifying the effects. 

Current Developments 

Although there is enough evidence to suggest 
strongly that air pollution can cause many ad- 
verse health effects, reliable medical data are 
not common. Consequently, we have had to 
search for facts which could withstand careful 
scrutiny. 

The most important known way in which air 
pollution mfluences health is that it irritates, 
and so may possibly damage, membranous sui*- 
faces of the body. Our investigations into the 
recorded acute air pollution episodes show that 
the primary effects were observed on the respir- 
atory tract with secondary, mdirect, effects on 
the heart. In the Los Angeles area, air pollu- 
tion appears to have a primary effect upon the 
®ye membranes. The respiratory tract and the 
®yo are particularly susceptible for the obvious 
reason that they are in contact with the ambient 
eir ; and, therefore, these organ systems will re- 
ceive special attention in this discussion. How- 
ever, investigations are underway on other 
rrratters such as allergy, cancer, and infectious 
disease. In a field where few guidelines ex- 
isted wo had to create and formulate new tech- 


niques on how to measure and evaluate the culp- 
ability of air pollution components, how to 
simulate actual air pollution in test situations, 
how to measure lung airway resistance, how to 
employ animal experimental “epidemiology,” 
and how to establish and use air pollution in- 
dexes for expressing relative air pollution 
levels, relative to such elusive factors as in- 
tensity, duration, and locale. 

Testing of Lung Function 

One thing we have needed is a lung function 
testing method suitable for screening large 
numbers of people. Through some of our own 
staff efforts and our support of research at 
Harvard University, there is now at least one 
type of testmg machine that seems to be suit- 
able for the purpose { 16 ). It indirectly meas- 
ures the airway resistance to expiration. At 
the Occupational Health Field Headquarters of 
the Public Health Service a group is comple- 
menting tlie work being done at Harvard. 
They are considering how to provide the equip- 
ment and personnel suitable for testing a large 
series of people in their own communities and 
to determine how such procedures should be 
applied. 

In addition, research at the University of 
Pittsburgh { 17 ) and at the Univei-sity of Cin- 
cinnati { 18 ) also is concerned with the effects 
upon lung function of low concentrations of 
potential irritants. The develojpment of such 
methods and tests will play an impoi*tant role 
in community health studies, such as the cur- 
rent one in Nashville, Tenn. { 19 ). Used in 
conjunction with mformation about environ- 
mental influences within a community, this type 
of objective medical exammation can add sig- 
nificantly to the usefulness and reliability of 
epidemiological investigations. 

Epidemiological Evaluations 

There is also the classic type of straight- 
forward epidemiological investigation in the 
program. The first such study was a reevalua- 
tion of the health of the population of Donora, 
Pa. { 80 ) in the light of the 1918 air pollution 
episode { 6 ). Preliminary data indicate that 
Donora residents who were adversely afi'ected 
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fcauts result in changes in respiratory physi- 
ology {8-10 ) . There was evidence tliat ozone 
was toxic {11—13) and that rather large 
amounts were in the air of such areas as Los 
Angeles (i^). There was also evidence that 
oxides of sulfur were present in many urban 
atmos 2 )}ieres and that they could advei'sely af- 
fect hiunan health. Further, information 
from Great Britain indicated that observed var- 
iations in morbidity and mortality from city 
to city for some S2>ecific diseases were similar 
in pattern to the known or assumed intensities 
of air pollution. 

A largo amount of statistical data offered 
potentially useful hiformation. But the data 
needed to bo reoriented since they had been 
compiled for studies or activities unrelated to 
air jjollution. A statistical section was organ- 
ized in our program to study the application 
of these data to our purposes. 

Two Courses of Action 

We pui'sued two main coui-ses of action. 
First, studies ivoro designed to measure the 
health status of a community to determine 
whether aberrations in health patterns were re- 
lated to indexes of air pollution. These activi- 
ties were largely either field investigations or 
“desk” statistical studies. Second, studies were 
designed to define the biological or health effects 
of single or multiple known or suspected con- 
stituents of air pollution. These were largely 
laboi’atory studies. Thus, the program was di- 
vided between epidemiology and laboratory 
investigations, with certain activities, such as 
function testing of lungs, falling into both. 

For the statistical work we knew that large 
bodies of data were in the records of vital sta- 
tistics rmits throughout the country. Some 
quick and some more detailed examinations of 
these data from the vien*point of specific dis- 
eases were essential to see whether any “good 
leads” were hidden there. Mortality data pro- 
vide good, solid quantitative figures, but the 
quality of such data is not as good. For this 
reason we also needed to examine morbidity 
records whose accuracy of diagnosis was likely 
to be of much better quality. The Health In- 
surance Plan of Greater New York, the Veter- 
ans Administration, the Bureau of Old-Age and 


Survivors Lisurarrce, and other’s collect exten 
sive morbidity information, mile such mor 
tality and morbidity data were more or les 
readily available, we found practically no r-ec 
ords of air pollution levels to which we migli 
relate them. Wo had either to develop sohk 
kirid of index of air pollution that could be ap 
plicablo to any commmity or to use the limitec 
data from those few localities where some ah 
pollution measurements had been made. li 
was decided to do both. Air pollution indexes 
were developed based upon populations, indus- 
try, and fuel consrrmption for all American 
metropolitan areas. Detailed, although lim- 
ited, aerometric information is being used in 
intracity comparisons. The analyses of these 
measurements are in process. 

Epidemiology of Air Pollution 

In the program’s general responsibility for 
defining health problems of communities as they 
may relate to air pollution, we are employing, 
insofar as possible, the methods of epidemiol- 
ogy. This method originally was developed 
and applied to deal with communicable disease. 
In epidemics, an identifiable disease is present 
in unusual numbers in a given population. It 
is a relatively simple matter to divide tlie com- 
munity into those who do or do not have the 
disease. IVlien appropriate information has 
been gathered to describe tlie differences be- 
tween these groui)S, it then becomes possible 
to mvestigate how the disease agent was dis- 
tributed and how it was propagated. The con- 
ti-ibution of the external factors of the 
environment can be estimated and, in some 
cases, even defined. More recently, the general 
utility and applicability of the epidemiological 
method, with various modifications, has resulted 
in its broad use in the study of mental dis- 
orders, home accidents, automobile accidents, 
heart disease, and even population control. 

An identifiable disease or condition is not 
always evident in these studies. Only recently 
research has identified a gi'oup of organisms 
called the orphan viruses because they were 
not known to be associated with a disease. Sur- 
veys have sho^vn that many people cany anti- 
bodies for these same viruses. Furtlier 
investigation revealed the disease (13) • 
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intense urbanization and, by inference, prob- 
ably with intense air pollution. 

To study specific diseases and body reactions 
believed to bo associated with air pollution, the 
natrae of the irritant action must be considered. 
Wlnlo ophthalmologists for many years hare 
used irritant materials to stimulate healing of 
some types of eye ulcers, experimental animals 
exposed to sublethal levels of ozone (a respira- 
tory tract irritant) have developed pulmonary 
fibrosis. In both of tliese reactions, v?e have 
examples of the tissue-stimulating properties 
of certain air pollution components which in 
one case were beneficial to the organism and in 
the other harmful. 


strongly irritated when they handled the com- 
pounds or even when they examined the animals 
that had been treated with them. They, there- 
fore, tided the effect of low concentrations on 
themselves, and found that at levels of air con- 
centrations theoretically approximating those 
in the air of the Los Angeles Basin they again 
experienced symptoms of eye irritation (30). 
These experiments on eye irritation were re- 
peated by an investigator working in Los 
Angeles, using a different teclmique; again, it 
was observed that eye irritation occurred with 
exposures to low concentrations of the nitro- 
olefins. 


Nifro-Olefins 

Theoretical considerations based on available 
data have indicated that, under the peculiar 
circumstances that may at times exist in the air 
of the Los Angeles Basin, nitro-olefins may be 
produced in that atmosphere (26, 27) . How- 
ever, the presence of these compoimds has thus 
far not been demonstrated, probably because 
of their labile nature. Despite this failure, we 
considered it important to study the noxious 
properties of the nitro-olefins. In investiga- 
tions at the University of hliami to test their 
toxicity, 18 nitro-olefin compounds have proved 
to he highly damaging to animals, however 
they are administered (28). With liigh dos- 
ages, deaths occurred so rapidly that only acute 
congestion of all vital organs was found. When 
ro specific stress factors of liigh temperature 
and hmnidity were added, deaths of the ani- 
roals occurred even earlier. This confirmed 
other toxicological studies reporting that bio- 
*5gical stress produced in any one of a number 
° ways, including physical exertion, intensi- 
^ed the effect of poisons (29). So far this in- 
vestigation at the Univer-sity' of Miami has also 
Confirmed some of the earlier toxicological 
Judies of nitro-olefins. Our mvestigator at the 
uiversity of Miami is now ready to begin 
“vvg-term exposures to nitro-olefins in low con- 
eentrations, simulating what, it is believed, may 
occur in community air. 

An adventitious observation was made in the 
y phases of the study of the nitro-olefins. 
‘0 1’esearchers found that their own eyes were 


Ozone, Sulfur Oxides, and Aerosols 

Other laboratory studies on the mechanism 
of action of known irritants have been pursued 
at the Occupational Health Field Headquarter-s. 
Most important were those involving ozone, a 
gas that has its effect in the deeper parts of the 
lung. Experimental animals exposed to con- 
centrations lower than those previously con- 
sidered injurious suffered fatal pulmonary 
edema (31). Animals repeatedly exposed to 
quite low, safe-concentration levels developed 
resistance to later exposures known to be toxic 

(32) . It is possible that such a protective 
mechanism may be of importance in protecting 
irrau's limgs from injury rurder natural condi- 
tions. Exploration of the nature of this pro- 
tective action has not been successful, so far. 
The phenomenon may be related to the fact 
that, in the test tube at least, ozone reacts with 
protein to form a new specific antigenic agent 

(33) . If such a reaction actually occurs be- 
tween ozone and the surface pi’otems in the hu- 
man I'cspiratoiy tract, it jnay explain wly some 
resistance to later exposure occurs, 

Tliere was one finding already mentioned in 
another context that was rather disturbmg. 
When animals breathed sublethal concentra- 
tions of ozone daily over a period of months, 
they developed scarring in the hmgs (3.i). 

Investigators worldng on limg- function test- 
ing have found that oxides of .sulfur (gases 
produced by buniing sulfur contained in small 
but sigidficant amomits in many fossil fuels) 
caused increased ainvay resistance (8) . This, 
it was obseiwed, occurs with air concentrations 
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during the 19-lS episode wore more likely to 
have more illness later than were those who 
apinirently were not all’ecled (30) . 

The epidemiological survey of the Detroit- 
Windsor area, a joint venture by the Govern- 
ments of Canada and the United States, was 
begun before 1955. From the data seen thus 
far, we have boon able to deduce some meth- 
odological ideas (31). 

In Uashville (19 ) , mentioned above, we are 
evaluating health patterns in a community 
whore air pollution, when it occurs, is primarily 
soft coal smoko. The iShishvillo study lias four 
broad aspects: (a) a study of mortality by 
cause and frequency in relation to place and 
duration of residence; (&) a study from post- 
mortem examinations of carbonaceous dust 
accumulations in the lungs, also in relation to 
place and duration of residence; (a) a house- 
hold morbidity survey to find out about acute 
and chronic disease in relation to place and 
duration of residence, and in relation, of course, 
to current air pollution measurements; and (d) 
a study of the influence of measured air pollu- 
tion upon cardiore-spiratory disease patients, 
including a group with bronchial asthma. 

Laboratory and Statistical Studies 

Another important approach with bearing on 
our field of interest is the observation of the 
effects of airborne irritants upon animals. 
There often is a liigh correlation between the 
effects of an environmental factor upon animals 
and its effect upon humans. 

There are three ways that animals may be 
used in such investigations. First, Avild and 
domestic animals may be examined for the 
effects of naturally occurring pollution. The 
following are cited as two examples of the 
many reports demonstrating this approach. 
Informed that the health of chickens was ad- 
versely affected by air pollution in the Los 
Angeles area, Ave supported a field study of this 
phenomenon. Because tlie results were incon- 
clusive, the experiment is now being repeated 
under well-controlled conditions. Beseardi 
conducted at the University of Southern Cali- 
fornia has shoAvn that both tlie fertility of mice 
and the survival rate of newborn mice are re- 
duced by long-continued parental exposure to 


inhalation of Ioav concentrations of synthetic 
air pollution of the Los Angeles type (32). 

The second way is to expose the animals 
under experimental conditions to single pollut- 
ants or multiple pollutants Avhose composition 
is more or less knoAvn. Of two such experi- 
ments being carried out at Vanderbilt Uni- 
versity (33) the first is to determine exactly 
where in the respiratory tract the common air 
pollutant, sulfur dioxide, impinges to cause its 
effect. The second is to observe one series of 
animals exposed over a lifetime to sulfur di- 
oxide at ImoANur Ioav concentrations and another 
series exposed to bituminous coal smoke. 

A third way of using experimental animals 
is to establish colonies of different species and 
strains under controlled conditions, and let 
them live out their lives in typical, urban 
areas AA’here they Avould be exposed to the same 
atmosphere as that breathed by the human 
inhabitants. Simultaneously, observations 
would be made of a group of control animals 
for AAdiieh the an* is appropriately cleaned to 
remove the pollutants. We are currently fi- 
nancing such a study at Wayne University 

Li statistical studies, the work is divided 
broadly into a study of records of past mortal- 
ity by cause and past morbidity by cause in 
relation to environmental factors, including, of 
course, air pollution. At the same time our 
statistical unit is looking into recent and cur- 
rent frequency of causes of death and the fre- 
quency of illness. In both instances efforts 
haA'e been concentrated on tliose clinical en- 
tities Avliich might be causally related to air 
pollution. 

The first report to come fi-ora our statistical 
unit Avas Comparative ^Mortality Among 1C3 
Metropolitan Areas of tlie United States — 102 
Causes of Deatli (35) . 

Tlie morbidity data for the cuiTent retro- 
spective studies were collected from the Veter- 
ans Administration records of A-eterans receiv- 
ing disability pensions and from records of 
persons enrolled in the Health Insurance Plan 
of Greater New York. From such data we have 
been able to m.ake a preliminary estimate of 
the possible biological significance of only a 
smaU portion. Certain respiratory tract dis- 
eases appear to be frequently associated with 
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? iiVdwvl. 1)0' rfiguilieaiit. At the University 
!?iu'fi)iu-gh utioinpls uro nmlerway to test 
eiTecU 'ot irriiuut gases upon cholmigfunc- 

i or experiinentul uniinais in wliicli cardio- 
ni-.uory disease lias been previously pro- 
li'il artUieially (•/'/')■• 

ii this coiinecLion, a TjOH Angeles pulmonary 
liioiotrisl. during periods o£ liigli air pollu- 
i!,.lr.us placed patients with known lung 
Luso al iho Samariian .Hospital in a special 
iiu wliere only cleaned air is allowed to enter. 

■ r- ! ; of a few hours, these people show 
;■ ■ ■ : i':.‘»rovement in the function of 

d so in their well-being. 

Ohronio Bronchitis 

Tn. addition to studying the nature of aii 
■! : effects on specific organ sys- 

. . ■■■• • • diod of evaluating theii' effects 

■■■■ ■ . \ healtli, we hope to observe the 
lationsiiip of air pollution to specific dis- 
LS^._, At the California State Department of 
ublic Health, investigations currently are un- 
n-way on Ibo off'ect of air pollution on the 
aluiMl lii.-iory of the diffuse clinical syndrome 
died cliroiiio bronchitis (4^). 

Si'.idie.-, of ihe natural liistory of chronic 
irpuchiiis have, been strongly influenced by ex- 
lerience in Great Britain (i^-) • Air pollution 
tf the British Isles, associated primarily with 
veatker and use of relatively low-grade solid 
feel, has been a subject of concern for years. 
The episode in London in December 1952 (5) , 
to which some 4,000 deatlis were attributed, led 
to' intensive epidemiological study. Some sig- 
nificant concepts stem from these current 
investigations, 

- For some time chronic bronchitis has held a 
Wgh place among the causes of death in Great 
Britain (44), certainly much higher than in 
Ae United States. Without going into the at- 
tempts to consider all the possible variables 
. that may explain the reasons for the difference, 
.'it is the consensus of enlightened British raed- 
|ical- opinion, that they do, in fact, have a high 

•hequenoy of this disease and tliat its occur- 
rfence is very likely associated with air pollu- 
'“tion. In contradistinction to our predicament, 
I ffiey have identified a disease entity which they 

- 5^^ relate to their air pollution. 


In effective liaison with the British ihves^. 
rrators (45), "we are currently trying to clarify 
flie reasons for the difference between their fre-. • 
quency of chronic bronchitis and ours. Pro-.., 
vailing judgment among qualified 
that the frequency of this disease m the United 
States has been increasing in recent years, ; 


BronGhial Asthma 

Bronchial asthma has also received consid- 
erable attention, but the results of several m- 
vestigations are far from conclusive. A study, 
in Pasadena, Calif., under the auspices of the-; 
California State Department of Health, m., 
volved a preliminary survey of the occurrence 
of asthmatic attacks in relation to certain aij 
pollution variables ^6). The results mdicated 
that there was a doubtful association between 
certain high air pollution levels and occurrence- 
of asthmatic atLks. This finding was un, 
pxnpcted to say the least. Observations among 
Xatii Petits in thn Nashville study may 
be useful in clarifying the matter (4^. .. 

One of the newest aspects of the Air Pollution 
Medical Program is designed to investigate the 
size of the health problem caused by airborne 
allergens of vegetative and 
Seasonal hay fever, it is estimated, ^tta^s be- 
tween 1 and 21/2 nfiUion people m the Umted 
States; bronchial astlima is said to affect ftom 
1/2 to SVe million persons. We are also obtam- 
toos data on the degree of disability that these 
illnesses cause and their cost to the Hation in 

loss of working ability. 

The concept that simple chemical substances 
may combine with body proteins to form n 
new substance which may^ be allergenic has 
played an important role in establishing oui 
concern with airborne allergens or allergen pre- 
cursors. Such precursors, simple diemical sub 
stances, may well be present in polluted air. W< 
discussed briefly how ozone combined with pro 
teins experimentally resulted in the f ormatioi 
of a new antigenic agent (25) . The significanci 
of that observation is enhanced by a report re 
ceived a few years ago from the U. S. Army h 
Japan (47). It appeared that in and abou 
Yokohama some persons of the Array of Oc 
cupation and members of their famihes de 
veloped symptoms of bronchial asthma o 
certain days. Tliis was deemed to he due t 
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foluicl oil occasion in some urban communities. 
It has also been demonstrated that a derivative 
oX sulfur dioxide, sulfur trioxide, in equal con- 
centration is even more irritating than the diox- 
ide (9 ) . Both gases are produced when fossil 
fuels are burned. Finally, it was shown that 
the ell’ect of sulfur dioxide, and of certain other 
irritant gases, is markedly enhanced by the 
presence of a solid or liquid aerosol which bv 
itself may not bo irritating (36). Aerosols of 
this type, of coui-so, also commonly appear in 
the air, especially in urban communities. Irri- 
tating gases are not all necessarily enhanced 
by aerosols; the nature of the aerosol itself also 
is of significance {3G, 37). are currently 
studying the possible mechanisms of this phe- 
nomenon. Tlie thesis that the effect of an irri- 
tant gas on the lung is enhanced by the simul- 
taneous presence of an aerosol, however, is not 
accepted bj' all invcstigatoi-s, but the prepon- 
derenco of medical opinion favors it. Since 
it is impo.ssiblo to conceive of natunal air with- 
out the presence of an aerosol of .some type, 
the matter may indeed bo significant. 

Tissue, Cell, and Enzyme Studies 

Necessarily our studies of the action of tliese 
noxious agents on the body began at the pri- 
mary level. Knowing that the body’s response 
to membrane irritation would evoke a series of 
protective meclianisms that would mask the 
effect, we detennined that one of the better 
ways to study membrane irritation would be 
in isolated cells and cell groups. We are pro- 
moting such an activity at Baylor Univeisity. 
Using a mixture probably containing nitro- 
olefins as one of the toxicants, data thus far 
show that such air pollution adversely affects 
muscle contraction and leucocyte metabolism in 
special preparations (3S). Uiis continuing 
work has as its ultimate purpose the elucidation 
of the effect of such air pollutants upon the 
enzyme systems that are modified to produce 
these end reactions. 

In line with these explorations, we also em- 
ployed the tissue culture technique which is 
relatively tmexplored for toxicological studies. 
This teclmique is applied to the study of cell 
preparations, generally of human origin, for 
changes in gi'owth, reproduction, and metab- 
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olism. i\ji authority hi the field of tissue cul- 
ture studies at the Univereity of Nebraska 
undertook the project for us. Using tissue cul- 
tures about whicli a great deal is knoivn (fibro- 
blasts, cancerous cendcal epithelial cells, and 
liver cells) , the investigator showed that low 
concentrations of sulfur dioxide stimulate cell- 
ular activity; higli concentrations of tlie gas 
are lethal (39) . The effects of sulfur dioxide, 
nitrogen dioxide, salts of these acid gases, gaso- 
line, and ozone are under continuing investiga- 
tion. 

Work on the causes and nature of eye irrita- 
tion has progressed slowly. Eesearcli in Cali- 
fomia has produced some significant findings 
and it is now generally agi-eed among authori- 
ties that although the eyes of susceptible per- 
sons in Los Angeles become irritated when 
certain air pollution constituent levels are lugh, 
there are no objective changes in the eyes (kO)- 
In addition, the occurrence of eye irritation 
under experimental conditions is statistically 
associated with the presence in the air of a 
group of chemicals that include the nitro- 
olefins, as mentioned (hi). 

Explorations at the Occupational Health 
Field Ileadquartei-s show that another body 
system may be affected by irritation from air 
pollution. IVliile exploring the mechanism in- 
volved in the development of pulmonary edema 
from ozone, previously described, it was shown 
that there was a simultaneous decrease of cer- 
tain enzymes includmg alkaline phosphatase 
in the afl’ected lung tissue (4^) . A search was 
then made for the alkaline phosphatase level 
in the circulating blood as possibly being a 
more convenient indicator of lung injury. 
Again, the enz 3 TOe level was found to be al- 
tered. In the present state of knowledge we 
have not been able to extrapolate tliese finding 
to the human. But, if we should succeed in 
doing so, we maj' be able to detect the degree 
of lung injurj^ simplj’’ by testing a blood sample. 

Cardiorespiratory Disease 

At the University of Cinchuiati, a detailed 
study of house-bound cardiorespiratory pa- 
tients revealed that the diffusion pf vital gases 
across the respiratory membranes hito the blood 
was adversely affected by peak levels of urban 
air pollution in the Cincimiati area (IS ) . This 
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be acceptable to all, wo do keep in mind that 
there are airborne materials which may act as 
adjuvants, enhancing the potential injurious 
effect of even small amounts of such carcino- 
genic agents. One of these adjuvant factors is 
the ability of some airborne compounds to re- 
move and thus activate the carcinogenic jaoly- 
cyclic compound sometimes found adlioring to 
an inert particle { 60 ) . Similarly, airborne ir- 
ritants, because they can slow the rate of re- 
moval of potential carcinogens from lung air- 
ways, enhance the contact time between the 
carcinogens and susceptible epithelium ( 61 ). 
Finally, airborne irritants cause some denu- 
dation of the surface layers of the lining of 
the air passages, thus exposing the deeper, 
more susceptible layers to contact with poten- 
tial carcinogens { 62 , 63 ) . 

Some investigators have shown that airborne 
irritants, at least those from cigarette smoke, 
cause appreciable changes in the epithelial Im- 
ing of the airways of the human lungs { 64 ). 
These investigators believe that the changes are 
directly related to cancerous developments. 
Regardless of whether or not cancer is so re- 
lated, it is still important that such irritation 
causes severe changes in the anatomy and in the 
functional activity of the human air passages. 

The air passages naturally get primai'y at- 
tention in considerhig the relation between air 
pollution and cancer; but other tissues and or- 
gans also may be affected. A preliminary re- 
view of our statistical studies on the frequency 
of cancer of the esophagus and stomach reveals 
an association similar to that between air pollu- 
tion and Imig cancer. This finding may be 
related to some experimental observations 
wherein it was noted that animals exposed to 
various dusts showed an appreciable amount of 
dust in the intestinal tract { 65 ) . This finding 
also fits, to a certain extent, the occurrence of 
symptoms of stomach irritation that occurred in 
some of the recorded episodes of acute air poUu- 
tion ((?). 

In the closing months of 1958, it appears that 
Wo can say definitely that several important and 
significant findings have emerged from our re- 
search on air pollution and its effects on man. 
-ythough further study is required in virtually 
all fields, it is obvious that we have uncovered 
some very promising leads. 


Future Emphasis 

Analyzing the progress of our program, we 
have reached the conclusion that during the 
next few years we can achieve the best results 
by concentrating research on five principal 
subjects : 

1. The relationship of air pollution to valua- 
tion in the geographic distribution of death and 
disease, by cause. 

2. The association between air pollution and 
the functions of the respiratory system. 

3. The association between air pollution and 
cancer and cardiovascular diseases. 

4. The effects of specific air pollutants, singly 
and in combination, in accordance with the 
varyring chemical and physical properties. 

5. The fringe areas of air pollution health 
research. 

Locale and Disease 

In regard to tlie first, we have long known 
that there are important mortality differences 
among nations, among continents and, to some 
extent among ethnic groiqis. Only recently, 
however, have we begiui to appreciate the fact 
that there are important differences in mortal- 
ity among cities and that most of the differences 
may occur even among different areas within a 
city. There is now no doubt that urbanization 
exerts an effect on health. The higher the de- 
gree of urbanization, the more prevalent do 
some diseases become. We know, of course, 
that among the many variables that may con- 
tribute to these differences are the followhig: 
climate, socioeconomic status, etlinic or genetic 
composition, food and water supplies, avail- 
ability of medical care, and the pattern of cus- 
toms in medical diagnosis. Despite these other 
variables, however, we are convinced that air 
pollution is without doubt an important fac- 
tor among the many potential causes of geo- 
graphic variations in mortality and morbidity. 

We started late hi the field of epidemiology 
because of conceptual and operational difficul- 
ties, the necessity to acquire basic statistical 
data, and the imfulfilled hope that our initial 
laboratory investigations would provide infor- 
mation and directions that might simplify the 
human studies. Much of the required demo- 
graphic data has now' been acquired. 
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material discluirged into the aii* from industrial 
operations. From tiie data supplied, the specific 
causative mechanism is not known. It cannot 
bo ignored, however, that reports of this nature 
are rare. A few reports in the medical literature 
(//SSO) have directed attention to an allergic 
response to sulfur dioxide in air ; however, it is 
perple.xing that despite the fact that sulfur 
dioxide is present in the air of so many urban 
communities, the reports are so rare. If the 
matter were looked \\\to thoroughly, more re- 
ports might be fortlicoming. 

Respiratory Infections 

Althougli infections diseases are primarily 
the concern, in the Public Health Service, of the 
National Institute of Allergy and Infectious 
Diseases and of the Communicable Disease Con- 
tei', om* program has been proi)ing the possibil- 
ity that air pollutants may modify airborne 
infectioiis agents,- they also may be -a factor 
when e.xposed human tissue becomes vulnerable 
to infection. Fiirlj- studies by others have sug- 
gested that airborne chemicals destroy some 
airboi-ne bacteria and might, therefore, actually 
reduce the possibility of air-transmitted disease 
of the respiratory tract. IVliat was not con- 
sidered in those early studies was the possibility 
tliat air pollutants would alter the body mena- 
brane surfaces to make them susceptible to in- 
fection. A few years ago, researchers at Johns 
Hopkins University studied the occurrence of 
pneumonia in mice exposed to coal smoke and 
then to pneumococci {51). The data indicated 
that pneumonia did not occur more frequently 
in mice exposed to smoko. However, another 
mvestigatox', working at the Armour Eesearch 
Foundation under ilir Force auspices, exposed 
animals to low concentrations of ozone prior to 
their exposure to airborne organisms, and found 
that pneumonia infectiou was of greater fre- 
quency in the exposed animals {52). We are 
currently supporting research at the University 
of California on the influence of ozonized 
o-asoline fumes upon the pneumonia rate in 
mice, exposed also to a virulent pneumococcus 
{53). 

Lung Cancer 

The increase in the frequency of Imig cancer 
throughout the world in recent years has stim- 
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iilated universal interest. The most recent data 
point to cigai’etto smoke as a major factor. 
Cigarette smoking notwithstanding, some sta- 
tistical studies have shown that the cancer rate 
is higher in urban areas with high air pollu- 
tion levels tlian in rural areas ivith low air pol- 
lution levels {BJj). 

It is generally accepted that the air can 
carry materials capable of acting as carcinogens. 
Acceptance of this belief is based in great part 
on ivork done with experimental animals. In- 
dustrial experience has shown that the air in- 
side certain factories contains some carcino- 
gens. It is not difficult, then, to luiderstand 
that many of these same agents are released 
into the community air. Furthermore, such 
well-iaiowii experimental carcinogens as benz- 
pyrene have been found in community air {55), 
as well as in e.xhaust gas from the internal 
combustion engine {56, 57). Research con- 
ducted at the University of California at 
Berkeley has shown that such polycyclic 
liydrocarbons can be produced by combustion 
of even some of the simplest straight-chain hy- 
drocarbons under suitable conditions {5S). 

Some epidemiological investigations of the 
lung cancer problem in Great Britain show that 
there is an association between urban living, 
frequency of lung cancer, and the presence in 
the .air of certain poljmyclic hydrocarbons al- 
ready known to be carcinogenic for experi- 
mental animals. Preliminary statistical 
evaluation of certain American mortality data 
in our own progr.am bears out the association 
between air pollution and lung cancer. 

Currently in progress, hi the second year of 
a 3-year job, is an investigation of the car- 
cinogenic potential of the particulate matter 
collected in nine cities in the United States 
{59) . For these nine cities there are relatively 
wide variations in lung cancer fi-equency. 

Mucosal Changes in Air Passages 
In considei’ing the relationship of cancer of 
the lung (or possibly of other organs) to air 
pollution, some people deny a possible causal 
connection between the two because, they say, 
the amount of potential carcinogenic material 
in the air is too small to he biologically active. 
Althougli we can see no immediate resolution 
to the controversy on this matter that would 
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1 There is ovideirco that death rates lor cer- 
tain causes of death increase markedly with 
m-bauizatioii. Specifically, these manses ^ 
elude cancer of the lung, trachea, and bioi 
chus, cancer of the stomach and esop lagus, 
arteriosclerotic heart disease, and myocardial 
degeneration. The increase of lung cancer 
with population density persists even when tlio 
degree of cigarette smoking is held con- 
stant (O-i). T . •] 

2. Fragmentary evidence of the distribuaon 

of cancer mortality within cities appears to 
be at least partially related to the distribu- 
tion of air pollution intensity. _ _ 

3. Certaui air pollutants found in our cities 
are known to he experimentally carcinogenic 
for animals. Chemical analysis has cUsclose 
many other potential carcinogens in air ; these 
may also bo carried by particulate matter deep 
into the lung. 

Admittedly, these findings taken together 
would justify devoting our entire resources to 
following them up. However, the total air pol- 
lution budget of the Public Health Service, 
slightly less than $4 million, with about SI. 5 
million available for health studies, has pow- 
erful allies in the current amiual Public 
Health Service appropriation for heart le- 
search ($46 million) , and for cancer ($T5 mil- 
lion). Consequently, the air pollution pro- 
gram is directed to encouraging those with 
technical and financial resources to undertake 
epidemiological and laboratory studies on en- 
vironmental stresses in the community in gen- 
eral, and on air pollution in particular. For 
example, cooperation with the FTational Can- 
cer Institute was arranged to determme the 
carcinogenic potential of air pollution particu- 
late samples collected from nine cities by the 
h^'ational Air Sampling Network. The proto- 
col %Yas developed jointly with the National 
Cancer Institute and the Air Pollution Engi- 
neering Program. The Air Pollution Medical 
Program paid part of the cost of the first year. 
The National Cancer Institute assumed the to- 
tal cost for the second year. 


rience indicates that the chemical and physical 
nature of substances are important m deter- 
mining their biological efi’ects. We have no 
devoted much effort to studying the effects of 
specific substances, largely because our air sarn- 
nlin<^ information indicates that, as an acute 
problem, the commimity levels foimd are oo 
low, and that as a long-term problem it is not 
possible to isolate efiects due to one substance 
from those due to others. We have, howe^ex, 
promoted research work on the efiects of mix- 
tures of pollutants and especial y tho-e that 
generally simulate the type of pollution in Lo. 
An-eles. Some of the significant leads that 
stem from those studies are the following. 

1 Certain nitro-olefins believed on theoieti- 
cal -rounds to be present in Los Angeles air may 
be among the factors that irritate eyes. Syn- 
thetically prepared nitro-olefiiis ^ 

found to be highly irritating and rapidly fatal 
to animals in acute exposures. _ At concentia- 
tions believed possibly "^^ant “ Los ^geles 
air at times, they cause eye . 

o There is diminished oxygen uptake and 
decreased growth of micro-organisms exposed 
to simulated Los Angeles type of air 

3 The fertility of experimental mice and 
the survival rate of newborn mice seem to be 
reduced by the artificial Los Angeles type of 

ThfLos'Sigeles area has made great stndes 
in controlling its original sources of an poUu 
tion The most important remammg unc _ 
teolied source of poUution in Los Angeles is 
said to be the internal combustion engine. 
Because of special budgetary considerations we 
expect to be able to expend a large sum duiin 
the next fiscal year on tlie study of automobde 
exhaust gases and their toxicity. These studies 
will be based in part upon a research facili y 
that will generate, monitor, and analyze vari- 
ous types of light-irradiated exhaust gases and 
will then feed them to exposure chambers de- 
si-ned to study the effects on vegetation, micro- 
oi^anisms, and small experimental animals. 


Animal Studies 

The fourth subject deals with the effects of 
different air pollutants. All our previous expe- 


Fringe Areas of Research 

Our fifth subject, the frmge areas, includes 
those problems wdiicli appear to be of primary 
concern to researchers who are not m air poi- 
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What are the principal results thus far of 
our epidenriological studies, preliminary 
though they may be? 

1. There is evidence that tlio people who were 
affected by the air pollution episode ii\ Donora 
in lOfS have more siclaiess and a higlier mor- 
tality rate later than their feI]o%y townsmen of 
similar ages who w’ere not affected. 

3. There is evidence that death rates for cer- 
tain causes increase directly with degrees of 
urbanization. Specifically, these causes include 
cancer of the lung, cancer of the stomach and 
esophagus, and arteriosclerotic heart disease 
and certain other heart conditions. 

3. Short-term increases in air pollution ex- 
posures cause changes in the lung function of 
persons witli chronic cardiorespiratory impair- 
ments, and tin's effect may bo delayed for 3 or 
i clays after exposure. Exposure to “fflterecl 
air” may relievo these syinptoins. 

Admittedly, these findings are not as defini- 
tive or comprehensive as we would like them 
to be. We feel, however, that they are sufli- 
eient to justify tlio more intensive studie.s now 
underway, and those planned for the next feiv 
years. Tliis means tliat we slmll continue direct 
operation.al support of statistical anal 3 'sis of 
morbidity and mortality data, community sur- 
veys (such as those at Easliville and Donora), 
and morbidity investigations similar to those 
on chronic bronchitis and bronchial asthma in 
Califoi-nia. 

Irritants and Breathing 

Tlie second major subject has to do with the 
effect of air pollution on man’s breathing abil- 
ity. The effects found thus far are essentially 
tliose resulting from irritation. Tlie important 
findings include the following: 

1. Irritant gases, such as sulfur dioxide and 
ozone in amounts similar to those in commu- 
nity air, have an adverse effect upon man’s 
ability to breathe. 

2. Continuous or repeated inlialation of 
ozone scars the lung tissues of animals. 

3. Exposure to ozone disturbs the alkaline 
phosphatase levels in the body, which may 
indicate that other changes in enzyme and 
metabolic activity are occuning. 

4. Irritant gases cause pulmonary edema and 
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affect enzj’ine systems and other physiological 
mechanisms. 

5. Inhalation of some irritant gases mixed 
w'ith certain aerosols that are usually consid- 
ered physiologically inert increases the adveise 
effects of the gases. 

0. On the other hand, repeated inlialation of 
small quantities of ozone, and possibly other 
gases, appeal’s to result in a significant degree 
of increased resistance to the acute effects of 
ensuing heavier exposures. 

These findings have resulted in the main 
from experimental exposures of animals. 
Their extension to human beings poses obvious 
difficulties of varying degrees, and hi a few in- 
stances, efforts of such extension have already 
begun. We expect to continue to support and 
cany out the significant leads by the follow- 
ing: (a) evaluating puhnonary function; (i) 
continuing research grants in basic and applied 
pulmonary jihysiologj' ; (c) direct investiga- 
tions of effects on animals exposed to irritant 
pollutants; and {d) research contracts to 
groups using basic and applied physiological 
techniques. Although tlie basic laboratory 
work involving biochemistry, enzymes, and 
tissue cultures lias shown promise, the find- 
ings can not yet be extended to man. Be- 
cause of the basic nature of this research 
it is best supported by the researcli grant 
mechanism. 

Cancer and Heart Disease 

Our tliiz'd major subject includes lung can- - 
cer, and possibly other cancers, as well as car- 
diovascnlai’ diseases. 

No one can deny that heart disease and can- 
cer are two of the important diseases in this 
country today. Together, they account for 54 
percent of all deaths {66). Lung cancer, al- 
though accounting for only 1.8 percent of 
deaths {66) has been increasing rapidly in re- 
cent decades. Statistical studies relate this in- 
crease in lung cancer to cigarette sinoMng. A 
sunilar association has been shown with heart 
disease mortality, which, although less star- 
tling hi percentages, is even more impressive in 
total numbers of deaths. What light, if any, 
have studies on air pollution throivn upon the 
causes of these diseases? 
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lutiou work. One example is that of the iii- 
lialational allergies. This subject is divisible 
into two aspects. First, the familiar plant pol- 
lens, causing hay fever and similar reactions. 
Second, the question of ^Yhether or not chemical 
conditions in air can cause allei’gic reactions in 
some susceptible people. 

Aiiother example in this fringe area is the ef- 
fects of air pollutants wliich reach the gastro- 
intestinal tract. If our pilot studies of such 
questions indicate the serious possibility of 
important findings, wo are prepared to follow 
through. 

Long-Range Goals 

Wa have described a blueprint for the near 
future. These are the things we are doing now 
or will bo doing during the next 2 or 3 years. 
Medical research in air pollution from the long- 
range aspect, we believe, will be the following: 

First, we think we shall some day return to 
the consideration of eil'ccts upon cells and tis- 
sues. ifethods Avill eventually bo developed 
whez’cby wo will be able to extrapolate the ob- 
sei'ved effects to intact animals and to human 
beings. Controlled exposures of isolated cells 
and of tissues will then bo a screening device. 

Second, wo expect that we shall develop 
realistic maximal permissible concentrations, 
based on reliable studies and adaptable to the 
industrial and meteorological conditions of a • 
given city. 

Third, wo think that the public health engi- 
neer and the public health physician will p.ar- 
ticipato much more in studies of community 
ecology, in planning and zoning programs, and 
the like. The advantages and disadvantages of 
alternative proposals may be evaluated, not only 
in aesthetic and economic terms, but with refer- 
ence to present and future effects upon the 
health of the community. 
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New Laws Affecting Health Activities 

The following legislation affecting health was passed by the 85th Congress 
during its second session: 

P. L. 85-544 authorizes the Surgeon General of the Public Health Service, 
for fiscal years 1959 and 1960, to make training grants totaling SI million 
annually to schools of public health (H. R. 11414) . 

P. L. 85-664 extends the Hospital Survey and Construction Act for 5 
years (H. R. 12628) . 

P, L. 85-589 amends the Hospital Survey and Construction Act to permit 
applicants to obtain loans in place of grants for the construction of hospitals 
and related facilities (H. R. 12694) . 

P. L. 85—777 extends for 3 years the Health Research Facilities Act, which 
authorizes S30 million annually for research construction grants (H. R. 
12876). 

P. L. 85—840, among other Social Security Act amendments, increases by 
S5 million each the annual appropriation authorizations for three State 
grant programs administered by the Children’s Bureau : maternal and child 
health, crippled children, and child welfare (H. R. 13549) . 

P. L. 85—908 provides for White House Conference on Aging in 1961 and 
authorizes Federal financial aid for preparatory State conferences (H. R. 
9822) . 

P. L. 85—926 provides for grants of up to $1 million to institutions of 
higher learning to expand educational opportunities for mentally retarded 
children through teacher training and other programs (H. R. 13840) . 

P. L. 85-929 amends the Food, Drug, and Cosmetic Act to prohibit 
chemical additives in food that have not been pretested for safety (H. R. 
13254). 
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in a wide range of areas. Sui'ijrisingly, lack of 
funds was given as the major reason for not 
expanding chronic disease laboratory services. 
Lack of space and lack of trained persoiuiel 
were listed as other obstacles. 

If funds and personnel were available, 15 
States indicated they would undertake blood 
sugar determinations, 14 would do Papani- 
colaou smears, 13 would do blood grouping, and 
9 would start blood chemistry. Many other 
types of testing would be initiated in other 
States. 

In a supplementary inquiry, the Division of 
Special Health Services, Public Plealth Sei'vice, 
recently polled the State health department 
laboratories again, using regional office staffs to 
gather the data. 

We were interested mainly in learning the 
extent to which some of the basic tests were 
being performed by State laboratories. The 
results corroborated the earlier findings. A 
great deal of valuable work is being done along 
these lines. 

Ho fewer than 19 States reported blood sugar 
testing; 9 of these were engaged in screening; 
5 in routine quantitative testing; and 5 reported 
use of the clinitron. 

Nine States test for blood cholesterol. 

Twelve have programs for esamming Pap- 
anicolaou smears. 

Five do rheumatic fever (antistreptolysin 
titer) testing. 

Two test for rheumatoid arthritis. 

A variety of other tests are being performed 
by one or more States, including, of com'se, 
blood grouping, blood typing, and urine 
analyses. 

Although it appears that a significant amount 
of chronic disease testmg is performed by many 
State health department laboratories, we must 
face the fact that 20 States reported no testing 
of any kind for noninfectiotis diseases. I be- 
lieve that this picture will change. It is boiind 
to. 

New Tests and Machines 

Several exciting new tests and possibly even 
more exciting new machines are now being 
used by testing laboratories. 

The Papanicolaou smear is not a new test, 


but its application in large-scale casefinding 
programs is relatively new. Eecognition by the 
public health and medical professions of the 
gi'eat possibhities of the cytological test for 
cervical cancer is truly exciting. This simple, 
usable, and teachable test has brought one im- 
portant phase of cancer prevention withm the 
range of classic public health and preventive 
medical practice. The laboratory has made this 
possible. 

Another exciting cancer advance is perhaps 
foreshadowed by the work of Dr. Claude Hitch- 
cock of the University of Mmnesota, who re- 
poi-ts that screening for low acid content or 
absence of acid in the stomach is an effective 
means of diagnosing gastric cancer in the 
asymptomatic phase. 

Screening 12,000 men and women over a lO^A- 
year period, Dr. Hitchcock found the incidence 
of cancer 4% times greater among patients with 
no acid or a low acid content of the stomach. 
He recommends annual gastrointestinal X-ray 
examination for the latter group and an exami- 
nation every 9 months for the former group. 

In the bentonite flocculation test, a type of 
colloidal clay (bentonite) is mixed with normal 
human gamma globulin. Wlien the test is posi- 
tive the clumping or flocculation of the mixture 
can be seen under a microscope in a few min- 
utes. This test Avas positive 85 percent of the 
time when used on 82 verified cases of rheu- 
matoid arthritis at the National Institutes of 
Health. 

A new approach to the in-evention of rheu- 
matic fever is heralded by a testing process em- 
ploying a fluorescent djm to “tag” serum 
antibodies. (See PvhliG Health Reforts, Oc- 
tober 1958, p. 884.) This method, if it proves 
applicable, promises to he fast and simple. 
Positive results may be reported on slides con- 
taining only 200 bacteria. Conventional tests 
require as many' as 100 million organisms, the 
culturing of which may take a Aveek or more. 
Most laboratory technicians can perforin the 
fluorescent dye tag test, given tlie tx’aining and 
equipment. 

Never in the 1'0-year history of public health 
laboratories in this country lias the develop- 
ment of new laboratory tests moved at so rapid 
a pace as during the last decade. Fresli prog- 
ress is reported raontidy. 
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The Chronic Disease Laboratory 
in Public Health 

ALBERT L. CHAPMAN, M.D. 


1 2^ A TIME when the triumphs of teclinol- 
og}'’ have literally made real many of man’s 
most fanciful dreams, I may be pardoned if I 
ventui’o some bold ideas about the future of 
laboratory work in public health. 

I honestly believe that wo shall live to sec 
the time when laboratory tests will penetrate 
the mysteries of the chronic diseases. I believe 
that, ultimately, laboratories will bo able to 
identify most, if not all, of die loading chronic 
diseases through simple, valid tests that will 
bo economical to perform. 

For e.xample, the “fingerprints in the blood” 
which wo are only begiiming to understand may 
eventually reveal through the analysis of a 
single blood sam^jle the in esanco or abscnco of a 
wliole array of chronic conditions, lilost im- 
portant, such future testing can detect the 
pre.senco or even the threat of a chronic disease 
in ample time to heed the warning. 

Medical science, by its conquest of the infec- 
tious diseases, has not ended an era. Rather, it 
has opened an even greater era, wliich will be 
known in histoiy for victories won over the 
chronic diseases. And, as in years gone by, 
laboratories again 'will be the shock troops in 
the attaclc that has now commenced. 

Some 70 years ago, a small room in the Marine 
Hospital on Staten Island, N. Y., was set aside 
as the first Public Health Service laboratory. 

It wasn't long before States set up similar lab- 
oratories all over the country. Tliese labora- 
tories have been landraarlcs in the progress of 


Dr, Chapman, an Assistant Surgeon. General, is 
chief of the Division of Special Health Services, 
Public Health Service. This article has been 
adapted from an address by Dr. Chapman at a 
meeting of the Western Branch, American Public 
Health Association in British Columbia, Canada, 
on May 20, 1958. 


the modern public health movement in the 
United States. 

Epidemiology, the central discipline of public 
health, cammt exist without the laboratory, any 
more than the automotive industiy can exist 
without h igliways. 

No reminder is necessary of the amazing 
progress in laboratory testing in recent decades. 
Progress has been equally notable in pathology, 
biochemistry, toxicolog}’’, bacteriology, mycol- 
ogy? parasitology, and serology. 

In an effort to determine the extent to which 
State public health laboratories had expanded 
into tlie clironic disease field, the American 
Public Health Association’s Committee on Lab- 
oratory Services m the Chronic Diseases sent 
out a questionnaire in 1957 to State laboratory 
directors. 

Having been granted the privilege of quoting 
from the interhn report based on that question- 
naire, may I first commend one of its intro- 
ductory statements : 

“Since tlie clironic diseases fall for the most 
part in that category of illnesses ... in which 
secondary levels of prevention, such as early 
diagnosis and treatment are important, it seems 
obvious that the laboratory should have a place 
in their control.” 

Li connection with tliis philosophy, a most 
important finding of the questionnaire is that 
20 out of 32 State laboratory directors who 
responded believed in the need for providing 
chronic disease services in their laboratories. 
Only 7 of those reporting did not so believe. 

The interim report shows that 11 State lab- 
oratories are now performing a significant 
number of tests in the chronic disease field in 
addition to blood grouping or blood typing. 

Certain States (Maryland and Wisconsin are 
discussed in the interim report) are ali*eady 
engaged in large-scale chronic disease testing 
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To mention only a few of the testing ma- 
chines, machines that are as exciting as the new 
tests themselves, the great utility of the Papani- 
colaou smear may now be enlianced tremen- 
dously by an electronic machine called the 
cytoanalyzer. This device supplements the 
tecimician in the microscopic search for malig- 
nant cells. Abnormal cells are counted elec- 
tronically on the basis of structural charac- 
teristics. The cytoanalyzer, when perfected, 
has the potentiality of screening thousands of 
slides daily. Seldom has an invention more 
perfectly fitted the needs of casefinding. 

For blood analysis, among several now ma- 
chines introduced on an experimental basis is 
the autoanalyzer which performs, througlr the 
use of automatic colorimetric analysis, routine 
determinations of urea, sugar in blood, and 
calcium in serum. The results of the analysis 
of the blood sample, indicating the concentra- 
tion of certain substances in the blood, arc 
permanently recorded every 90 seconds, per- 
mitting -10 determinations an hour. 

Disease “Fashions” and ihe Laboratory 

Laboratory practices reflect the current 
“fashion” of prevailing disease. Today, blood 
is being fractionated and the characteristics of 
these fractions are being determined by many 
now methods : spectroscopy, electrophoresis, 
and paper chromatogi’aphy. A whole new 
armamentarium of disease detection is slowly 
but steadily being developed. 

During the early decades of the 20th century 
wlien such diseases as smallpox, malaria, diph- 
theria, pneumonia, typhoid fever, tuberculosis, 
dysentery, and the communicable diseases of 
cliildhood were the primiiiy threat to life, lab- 
oratory practices reflected the logistical im- 
portance of these diseases. 

With the aging of our population and the 
relative increase in incidence and importance of 
the chronic noninfectious diseases, laboratory 
practices are slowly but steadily beginning to 
reflect the growing importance of these cur- 
rently more “popular” diseases. 


There has been a significant lag in the wide- 
spread use of available tests for noninfectious 
diseases, few as they are, paidially because of 
difficulties in retraining professional and other 
laboratory persoimel in new methods of labora- 
tory analysis. Some of the lag can be at- 
tributed also to the belief that public health 
laboratories should not become involved hi tests 
for noninfectious diseases; and some of it has 
been caused by the scarcity of precise and eco- 
nomical tests. 

But much of the lag, in my opinion, can be 
ti'aced to inadequate fimds and inadequate 
staffing of public health laboratories. These in- 
adequacies, of course, are attributable in large 
part to the lack of appreciation of tlie value of 
laboratory procedures in the early detection, 
diagnosis, and control of the chronic, nonin- 
fectious diseases, and the lack of public and 
professional support for expansion of these 
activities. 

IVlien mass chest X-ray programs were first 
mtroduced, the demands for the services of 
private radiologists increased because of the 
many new cases of treatable tuberculosis that 
were found. I am confident that this phenom- 
enon will be repeated when adequate methods 
and facilities are developed and put into wide- 
spread use to insure the early detection of un- 
suspected cancer, diabetes, heart disease, and 
artlu'itis. In fact it seems that the importance 
and stature of clinical pathologists will rise in 
direct proportion to the expansion in the num- 
ber of laboratory tests that are done on ap- 
parently well persons for the purpose of 
identifying asymptomatic diseases. 

The battle against these noninfectious killers 
is a common battle. The private physician and 
the clinical pathologist are fitted to lead and 
direct the various campaigns against them. 
Public health physicians and their staffs and 
tlie directors of State and local health depai’t- 
ment laboratories and their staffs are in a posi- 
tion to give invaluable assistance to private 
physicians and clinical pathologists so that the 
efforts of all of the professional groups con- 
cerned may be effectively coordinated. Through 
their joint action, the public is bound to benefit. 
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what has resulted ivonx the profound changes 
wrought in the industrial environment by mod- 
ern technology. 

Wliy are we not more deeply concerned 
about what has been happening to us during 
the last half century within the revolutionized 
enviroiunent of our daily work? The time has 
come when we must carry out physiological 
and hygienic research hand-in-hand with tech- 
nological research and when we must develop 
the teclmiques of industrial hygiene stepwise 
with the technolog}' of production. 

Health in an Industrial Society 

If we are concerned about our industrial 
population, we also should be concerned about 
our population generally, for the industrial 
enviroiunent has become, to a remai'kable ex- 
tent, the national environment. This environ- 
ment which man has created for himself now 
provides the challenge to both curative and 
preventive medicine, a challenge that requires 
additional types of medical knowledge, new 
medical skills, and new settings. 

Tiliat of the artificial situation in which 
many new materials, possessing infinite possi- 
bilities for metabolic modification, find their 
way into the body of man? Is it not evident 
that our attempts to detect signs of the early 
or late injurious effects which may follow the 
absorption of these materials over a period of 
years or a lifetime are somewhat crude and 
even naive? 

We shall never be able to anticipate and 
visualize the harmful potentialities of new ma- 
terials until we achieve a comprehensive under- 
standing of the role of the normal elements 
and other components of the living organism. 
Within such a comprehensive background, 
however, we could probably discover metabolic 
deviations induced by chemicals now within 
the organic milieu. 

hTo principle of biology is clearer than that 
which relates a physiological response to a 
quantity of stimulus within appropriate time 
limits.^ The living organism is resistant in 
varying degree to varying stimuli, and the 
stimulus must be adequate to induce a response. 
Upon this pirinciple we differentiate between 
harmful and harmless stimuli. In these terms, 
toxicity relates not to a specific substance but 


to the concentration of a substance within cer- 
tain time limits in the tissue or chemical sys- 
tem of an organism. A toxic environment, 
therefore, is one which, within certain time 
limits, introduces a harmful quantity of a sub- 
stance into the organism. 

In modern tunes the changes man has 
wrought through his technology have brought 
about greater environmental changes of more 
profound physiological significance than have 
all the previous generations of men. The time 
has come, hon’ever, when a much greater and 
more comprehensive knowledge of the conse- 
quences of our changed and changing environ- 
ment is essential for our safety and perhaps for 
our very siuwival. 

Technology has created a wealth of materials 
and captured the forces of nature for man’s 
use, but it has failed to bring an understanding 
of their biological effects that will keep these 
forces and materials under control. The gap 
between technology and biology must be re- 
duced before it is too late. It must become an 
axiom of modern chemical and technological 
research that the materials produced and the 
energy harnessed must be as well understood 
for tireir biological potentialities as for their 
physical and mechanical properties. 

Reckless man can release or build up physical 
forces which may destroy himself and his kind. 
Probably, however, the same ingenuity which 
has enabled him to explore and to penetrate 
other secrets of nature will serve him when he 
expends it in learning more of his own vulner- 
ability and in developing the means for self- 
protection. 


Water Supply 


Our research needs may be stated 
\ simply: to augment supplies of 
Lj-r 0 f % water by novel means, to reduce wa- 
^ / ter loss, and to treat polluted water 

^ for re-use. 

By 1975 the use of converted sea water to 
augmeirt the w'ater supply in coastal cities may 


Based on a paper by Mark D. Hollis, Assistant 
Surgeon General and chief sanitary engineering 
officer of the Public Fleallh Service. 
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The Modern Environment 


It is not necessary to study -pital 
Lj.* statistics to perceive some of the 
DuQT^p more glaring hazards of modern life. 

/ Yet the severity of these hazards can- 
not be viewed in proper proportions without 
quantitative information. Slairy departures 
from an earlier way of life have occurred within 
the past two generations, and thus the vital 
statistics of any earlier time and the mechan- 
isms for their collection ai'o hopelessly inade- 
quate. 

We aro aware, however, of a heavy toll of 
deaths and injuries on the highways and in the 
homes; of accidental poisonings, especially 
among children, so numerous as to require re- 
gional and local poison centers for the prompt 
transmission of information and advice; of 
public apprehension concerning tlie functiojis 
of airborne carcinogenic agent.':, whether from 
the partial combustion of petroleum or tobacco, 
in indvicing or contributing to the induction 
of lung cancer : of heated controversies over the 
treatment of community water supplies; and 
of the contamination of foodstuffs with insecti- 
cides and otlier foreign substances. And we 
contemplate with great uneasiness the disper- 
sion in the air and the deposition on tlio land 
and in the sea of increasing quantities of radio- 
active substances. These aro on the horizon 
of the average citizen. 

Certain other features of the modern en- 


vironment appear to have graver significance 
in their capacity for present and future harm. 
Never before lias man at work been surrounded 
by so many obvious as well as insidious dangers 
to health, limb, organic integrity, and life itself. 

By the study of accidents and illness we learn 
the causes of injury, disease, and death. But 
what are the consequences, throughout a work- 
ing life, of the almost daily impact of individ- 
ual and collective insults of minor or 
subclinical severity? Those with more com- 
placency than curiosity, witli more faith in 
physiological adaptability than can be justified 


Based on a paper by Robert A. Kehoe, M.D., di- 
rector, department of preventive medicine and 
industrial health. University of Cincinnati, Cin- 
cinnati, Ohio. 


by medical evidence, and with undue comfort 
derived from crude statistics will respond that 
the people in no previous society have been 
known to die young in such small numbers and 
to live to be old in such large numbers. The 
easy conclusion is that Americans are healtliier 
now than ever before and that modern life holds 
no very serious tlrreat to health. But consider 
the facts less superficially. 

Changing Sfafisfics 

^ The microbiological era of medicine and pub- 
lic health has profoundly changed the practice 
of medicine, has brought into existence and cul- 
tivated the techniques of preventive medicine 
sanitary engineering, and public health, and has 
made revolutionary changes in tlie statistics oJ 
human morhidity and mortality. The micro- 
biological diseases, almost to the exclusion oi 
all others, have occupied the attention of the 
medical practitioner, tlie investigator, and the 
educator for more than 50 years. Only recently, 
compelled by the changes in the causes of illness 
and death, has attention begun to shift propor- 
tionately to chronic degenerative diseases. 

Bfeanwhile “the environment of the Nation’s 
population has been changing. The micro- 
biological threats to human life and health 
have been rejilaced by the inanimate threat of 
the machines and materials which inventive 
man has made, and by the forms of energy with 
which he has surrounded himself. The physi- 
cal basis of modern industry is something new 
under the sun — an environment which, in the 
malcing, 1ms taken so much of man’s total time, 
effort, thought, and ingenuity as to leave him 
little to e.xpend on learning what might be its 
ultimate effects upon himself. 

Not only is the incidence of occupational 
disease unknown because suitable mechanisms 
for reporting and assembling information are 
lacking, but great areas of industry are not im- 
der such observation as would provide this in- 
formation. It is by no means certain, there- 
fore, that the effects of the composite hazards 
of industi'y have not affected the national 
health since, in our gross morbidity and 
mortality statistics, the brilliant results of 
microbiological prophylaxis and therapy may 
have masked these effects. We do not loiow, 
and we have no present means of knowing, just 
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generation, in spito oi; Itnowledgo that the con- 
ventional rapid sand filter is less effective than 
properly controlled chemical coagulation in 
turbidity removal and less reliable than break- 
point chlorination Xor micro-organisms. 

The assessment of the public health aspects of 
viruses in the water eirvironment requires im- 
proved methods for recovery and identifica- 
tion of viruses, especially in the treatment of 
water. Also the transmission of infectious 
hepatitis virus through contaminated water 
emphasizes the need to develop a tissue culture 
technique for the growth of this vii-us. 

These are some basic problems of water sup- 
ply. Should we concede that the routme identi- 
fication of unlmown substances, inert or organic 
or viable, in water is too difficult? Because of 
this difficulty, would it be practicable to require 
the polluter to purify waste completely ? Are 
we giving sufficient attention to the possible ad- 
verse cumulative effects of foreign materials 
in drinking water ? 

Or, in view of the level of health in our 
metropolitan areas, are we magnifying unduly 
our water supply problems ? Our concern about 
some of this is admittedly potential and based 
on lack of data, especially of the toxicological 
implications. 

Bor the immediate future, professional judg- 
ment will have to be applied to these issues. 
But the supporting data, through research, 
should be sought as promptly as is feasible. 


Water Pollution 


\ The impact of the development of 
L j, • r modern metropolitan areas is of great 
significance in man’s enviromnent. 

/ The total population growth of the 
United States has not only been high but has 
been taking place almost entirely m the Nation’s 
Uf metropolitan areas, which the Bureau of 
the Census defines as areas containing at least 
50,000 persons with population densities, by 
counties, exceeding 150 persons per square mile. 

The 16,000 units of governments and 3,000 


Bmed on a paper by Ralph E. Fuhrman, executive 
^creJary, F ederation of Sewage and Industrial 
Pastes Associations, Washington, D. C. 


special districts within these metro]politan areas 
give a measure of the complexities of admmis- 
tration in such tasks as the collection and dis- 
posal of waste water used by their inhabitants. 
A I’ecent book, Special District Governments in 
the United States, decries the multiplicity of 
these units, and its author, J. 0. Bollens, con- 
cludes that special districts are justified for 
schools but feels that other activities should be 
returned to local goveimments. 

If a sanitary engineer surveyed the collection 
and disposal of waste water in metropolitan 
complexes, he would certainly conclude that 
special districts are justified for sanitary engi- 
neering activities as well as for schools. The 
fact that the metropolitan ai'ea is being used 
more and more in providing for waste water 
disposal would seem to justify them. 

Pei’haps a study of this approach could either 
assure its continuation or point the way for im- 
proved and more economical aj>j)roaches to 
water pollution control in metropolitan areas. 
Such a project would have important economic 
as well as engineering aspects. 

Odor control in sewers, pumping stations, 
and treatment plants is a definite need in waste 
water treatment. Fmvdamental work on odor- 
causing compounds and odor intensity measure- 
ment was done at Harvard University more 
than 25 years ago. Smee that time much has 
been written about sources of odors and how 
these may be controlled through cleanliness in 
the plant and chemical treatment. 

IVliile cleanliness is essential, the fullest con- 
trol of odors has been achieved at the Owl’s 
Head plant in New York City through plant 
housing with exliaust gases discharged through 
a stack after treatment with ozone. A circular 
trickling filter at Sarasota, Fla., uses plastic 
covering on an aluminum frame for a filter 
cover. Eesearch in odor control could be a re- 
evaluation and extension of the work at Har- 
vard. Experience to date seems to indicate that 
the most reliable control is the liousing of plant 
units and treatment of the exliaust aii-. Basic 
information on the economy of vai'ious designs 
would be helpful. 

Further research in higher degrees of waste 
water treatment could also be done. At present 
a 90 percent removal of B.O.D. is looked upon 
as “complete” treatment. However, satisfac- 
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be fejisible and perliaps routine. Novel metli- 
ods imdor studji’ oiler promise that the ocean 
mil}’’ bo ellectively and economically tapped. 
At present lull-scale plants can distill sea wa- 
ter at a cost o£ $1.75 to $2.80 per 1,000 gallons. 
The goal is $0.30 per 1,000 gallons. 

While present weather modification tech- 
niques may bo crude and inellective, we must ac- 
cept them as a potential means of increasing the 
of water. The President’s Advisory 
Committee on Weather Control concluded that 
cloud seeding produced an average increase in 
precipitation of 10 to 15 percent in mountain- 
ous areas of the western United States. 

A STibstantial part of our future water needs 
may be met by conservation of flood waters, con- 
trol of losses through evaporation, recharge of 
aquifers, and the use of hexadccanol in mono- 
molecular layers on Avater surfaces. 

A 10-foot stratum of sandj' soil of aA’erage 
porosity underlying a Avatershed Avill hold the 
greatest single flood flow likely to occur on that 
Avatershed. Although avc uoav have no Avay to 
use Avater-bearing strata o/lcctiA'el}' in flood 
containment and Avater conservation, more intel- 
ligent use can bo made of underground reser- 
A'oirs to supplement surface storage. 

Water lost by evaporation in the United 
States exceeds the amount taken for use in cities 
and toAvns. It has been estimated that oA'a^Aora- 
tion from storage units noAv under construction 
in the Colorado River system Avill equal more 
than one-third of tlie replacement storage tliey 
provide. Research on the use of monomolecular 
films of long-chain fatty alcohols to suppress 
oA’'aporation, hoAvcA'cr, supports optimism con- 
cerning the ultimate ability to reduce evapora- 
tion by nearly one-half. 

Reclaiming Water 

Water supply research, hoAvever, must con- 
centrate on new pi'ocesses to reclaim water. Re- 
use of Avater is complicated by the groAving num- 
ber of contaminants in solution. Tlie treated 
drinking water of a community contains an in- 
tricate mosaic of stable organic chemical struc- 
tures which reflect the past history of the sup- 
ply. To this burden of cliemicals, the commu- 
iiitv adds its increment of solids, including 
soluble, persistent, nonoxidizable compounds 


like the allvy-benzyl-sulfoiiate compojient of 
detergents. The Nation’s use of detergents, 3 
billion pounds per year in 1956, is expected to 
double Avithin the next decade. 

Drainage from land treated Avith insecticides, 
AA-eedicides, and other materials adds to the load 
of persistent ozganics now being recovered from 
all parts of the main stem of the Mississippi 
RiA’er. DDT, in a concentration of 5 ppb, Avas 
recovered from Lake St. Clair on the Canadian 
boundaiy. The Department of A^lcultm’e’s 
large-scale imported fire ant control operations 
in the southeastern States eA'entually Avill apply 
dieldrin and heptaclilor to some 30 million 
acres. Tlie United States’ production of pesti- 
cides and other organic agricultural chemicals 
rose from 125 million poimds in 1917 to 570 
million poimds in 1056. 

ifanagement of impoundments, including 
inuniciiial Avater reservoirs, for recreational use 
is also influencing the character of drinking 
Avater. 

Conventional yardsticks of pollution, B.O.D. 
(biocliemical oxj’gen demand) and coliforms, 
give foAV clues to the presence of these synthetic 
oi’ganic iiollutants. Advanced studies on 
adsorption may indicate useful supplementary 
treatment for municipal Avater supplies. 
Jlethods for separating dissolved solids from 
AA’ater also are being investigated in connection 
Avith desalination. 

The toxicological significance of organic 
chemicals in drinking water has not yet been 
adequately eraaluated. Because of the high cost 
of toxicological evaluation, a short-time, pre- 
sumptive test to determine the chronic toxicity 
potential of specific or complex materials is re- 
quired. 

Partieulafes and Viruses 

Concern Avith dissolved contaminants does 
not detract from the familiar problem of par- 
ticulates. One of the most surprising findings 
in the recent Chanute, Kans., study was the 
large amount of organic debris of particle 
sizes up to 20 microns appearing in the filtered 
Avater. This observation supports the opinion 
that a critical review of filter design criteria 
is in order. These criteria have not been 
changed in any important respect in the last 
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to ban by fiat either of tiiese two classes of 
reactants. It is my opinion that the practical 
form of control of such reaction prodircts will 
prove to be a selective elimination of those 
species of primary compounds determined to 
dominate the identified chain reactions. 

Sulfur Compounds and Aerosols 

Still missing is considerable information 
about wbat happens to sulfur compounds in 
photocliemically activated atmospheric systems. 
Prof. H. Fraser Johnstone and associates are 
contributing valuable experimental evidence of 
the rate of formation of SO3 from SO2 in the 
presence of moisture and catalytic particles, 
and Dr. Mary Amdur has produced evidence of 
enhancement of SO2 toxicity by the presence of 
hliCl aerosols of small average iDai-ticle size. 
But there are numei’ous theoretically possible 
interactions among SO2 and the assorted 
organic and inorganic free radicals believed to 
form in polluted air during irradiation. 

Dr. Amdur’s work has also shown the possi- 
bility that some species of aerosols iirfluence 
the toxicity of some kinds of gaseous pollutants. 
•Another function of aerosols, suggestd theo- 
retically and supported by the experiments of 
Pi’of, Jack G. Calvert and associates at Ohio 
State TTniversity, is the possibility that specific 
kinds of airborne particles act catalytically to 
O' significant degree in the photochemical 
system, 

Effects of Specific Pollutants 

Prolonged dosages at low levels of concen- 
tration of highly reactive oxidants, free radi- 
cals, and condensation products of the photo- 
chemical reactions of organic compounds are 
strongly suspect in various chronic and acute 
diseases of the respiratory system. Which are 
culpable, if any? At what levels of concen- 
tration do they cease to be troirblesome over 
long periods of exposure? Do they produce 
cc predispose to carcinomas of the lung and 
other sites? Docs long exposure to any of 
them at some level of concentration affect lon- 
gevitjf^ work efficiency, or general well-being? 
Do any of them, specifically or in combination 
With other circumstances, affect respiratory or 


other restrictive systematic impairments? All 
these questions need to be answered. 

Analysis 

For a long time in tlie future, the tools 
available will limit the imderstanding of atmos- 
pheric reactions and their products, the effec- 
tive monitoring of pollutant levels, and useful 
pollution surveys. Instrumentation and ana- 
lytical methods for air pollution work need to 
be inexpensive, simple, direct, and specific in 
principle and in operation. Ifew and cheaper 
methods for establishing patterns of pollution 
movement m all three dimensions of the air 
reservoir will be essential for regional zone 
planning. 

It is reasonably suspected that, of the numer- 
ous measurements habitually incorporated into 
air pollution surveys, only 1 or 2 give informa- 
tion fully as useful as that obtained by collect- 
ing all the measurements in any given local 
situation . One of the most pressing immediate 
needs is the provision of bases for selecting 1, 
2, or 8 simple, direct indexes of pollution re- 
lated to identifiable patterns of pollution 
sources. 

These subjects for research could certainly 
be extended into the engineering control of 
sources of pollution. As tecluiological changes 
occur in manufacturing processes, transporta- 
tion, and commerce, a continual procession of 
new abatement techniques will be demanded and 
developed. 

The Next 50 Years 

Much less certain, however, are the major 
air j)ollution concerns of the next lialf century. 
The following suggestions are based on a few 
indications of what seems destined to affect the 
air supply or improve our capability for 
cleansing it. 

Pollution l)y radioactive chemicah. A con- 
siderable body of opinion insists that the air- 
borne products of nuclear fission and fusion 
processes are endangering the health of pres- 
eirt and future generations. Nothing foresee- 
able will prevent the continued exploitation of 
atomic energy for peaceful or military pur- 
poses. Inevitably, local and worldwide prob- 
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tory disposal of treated hydvowastes will be- 
come more necessary iu future year's because the 
volume of rvastes to be treated will increase and 
the volume of a receiving stream Avill remain 
constant. 

With the processes now established, stabiliza- 
tion ponds or intermittent sand filters may be 
relied upon to reduce B.O.D. residuals to 5 per- 
cent or less. But devising processes practicable 
where the largo areas required for tliese metliods 
are not available would aid the rechimat'ion of 
water for re-use for purposes other than drink- 
ing or cooking. 

It is important to watch continually tlie pub- 
lication of research reports. Unpublished re- 
search work remains hidden from most other 
researchers. For this reason, all research, 
whether or not it appears productive, should 
be reported at its conclusion so that the wasted 
effort and money to repeat it can be fu’oided. 
As a minijnuin step, condensations of lengthy 
reports or tlicses should be offered for publica- 
tion in the technical prc.ss. 


Re-use of Water 


K The most important resoarcli needed 
L * l\ water pollution is in the reelama- 
DriQT p fc'joji antj I'e-utilization of waste wa- 
/ tors. Acute shortages of fresh wa- 
ter, long a problem in the arid west, are 
beginning to plague areas of the midwest, east, 
and south as the demand for water skyrockets. 
Man’s greatest impact on his water resources is 
his increased demand for fresh water and his 
reckless pollution and abandonment of oiice- 
used water. 

Among the consequences demanding new or 
improved knowledge are: 

• The survival rates and destruction mecha- 
nisms for ail types of pathogens in various 


treatment processes. 

• The calculated risk in health hazards and 
other detrimental effects associated with use of 
waste waters for irrigation, recreation, stock 


Sased on a paper by /. S. McKee, projessor of 
sanitary engineering, division of engineering, Cali- 
fornia Institute of Technology, Pasadena. 


wateiijig, and perliaps for human coxisumptior 

• MecJiauisms for the removal or iaacfcivatioi 
of sulfates, niti'ates, and phosphates, especial!} 
in waste wafers being used for ground-watei 
recharge, 

• TJje modifications of polluted water as it 
fiows^ through porous media of varied geo- 
chemical composition, and, conversely, the effect 
of such Avater upon soil structures. 

• Systems analysis in the Avater balance of an 
area. 


Air Pollution 


^ Tlio foUoAving listing of the present 
/ • r'k problems of air pollution is a com- 
DiiQiJp posita of the convictions of a munber 
/ of informed people. It is probably 
significant tliat each one suggested essentially 
tlio same listing, although tliei'o was no general 
agreement on the relative iinporbance of the 
items. 


Chemistry of Air Poiiution Systems 

Substances causing eye irritation, accumula- 
tions of ozone, damage to vegetation, and pos- 
sible piiysiologicai damage in man appear to be 
labile, transitoiy constituents of an ever-chang- 
ing system and therefore have proved difficidt 
to measure or identify. Their existence appears 
to depend on the photochemical formation of 
free radicals, if mdeed certain types of free 
radicals are not responsible for the observed 
and suspected effects. Since tire existence of 
free radicals is essentially co-terminous Avith 
the activating solar energy, capture and analy- 
sis apart from the continuously activated sys- 
tem liaA'-e not been accomplished or seriously 
attempted. 

Of course, the primary reactants uiAmlved in 
the drains of reaction can be recognized; iu 
Los ilmgeles the elimination of oxides of nitro- 
gen and of organic A'-apoi'S, especially the un- 
saturated compounds, would effectively inhibit 
the formation of the suspected labile inter- 
mediate compounds. But it has proved dUliciilt 


Posed on a paper by Leslie A. Chambers, director 
of research, Cos Angeles County Air Pollution 
Control District. 
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tive monitoring trumentation and ana- 

pollution survey - nliiition work need to 

.ueiwls I- speemo in 
be inex}ien.si , ^ "New and clieaper 

‘’'■"'“rr'e^UhSu " utters pallul» 

xnetliods for esta . of the air 

«in‘bo ossontisl for regional none 

ous measurements habitea y ^ joforma- 
” ■’f t:. by eoheet 

““ ftte measurements in any giren local 

mg all f the most pressing immediate 

situation . One 0 selecting 1 , 

needs is the prov. o" e^of pollution re- 

t^rrTd^L patterns of poilntion 

sources. ^.^cooreh could certainly 

These enblK^s lor of 

bo “ ? As teehnologieal changes 

ra""ttmbedemandedand 
developed. 


Effects of Specific Pollutants 

Prolonged dosages at low levels of 
tration of liiglily reactive oxidants, le® 
cals, and condensation products of t le pi 
chemical reactions of organic compounc 
strongly suspect in various chronic m u 
diseases of the respiratory system. Von- 

culpable, if any? At what levels of 
tration do they cease to be troublesome 
long periods of exposure? Do *ey ^ 
or predispose to carcinomas ox me » 
other sites? Does long exposure 
them at some level of concentration a ec 
gevity, vi-ork efficiency, or general we ^ 

Do any of them, specifically or in 
with other circumstances, affect re&pira 


The Next 50 Years 

Much less eenS 

air supply or improve oni capaomxy 
r.UoacU.e cke^ic^ 

procL^es are endangering the health of pres- 
T!yyd future venerations. Nothing foresee- 
able will prevent tbe continued exploitation o 
^ icr -neaceful or military pur- 
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leins of pollution by radioactive byproducts 
will increase in frequency and intensity. 

Meteorological control of local air pollution. 
Significant strides towai’d long-i’ange weather 
prediction have been made during the past 20 
years, and some progress toward local modi- 
fications of meteorological phenomena has been 
reported. Our imminent capability for satellite 
observation of air movements and the avail- 
ability of nuclear energy makes it worthwhile 
to consider modifications of regional meteor- 
ology fo assure more adequate air movement. 

Effect of air pollution on world climate. 
Some evidence has been advanced that com- 
bustion processes are adding CO 2 to the atmos- 
phere so rapidly as to cause accumulation in 
spite of the water reservoir’s willr which this 
gas must be in equilibrium. A significant 
change in CO- level in the air could, in theory, 
produce profound effects on world climate. 
Worldwide monitoring of CO- concentrations, 
an International Geopliysical Year project, 
might well be continued. 

Jurisdiction in air pollution control. Many 
of these situations imply the extension of air 
pollution study and control beyond local. State, 
and national jurisdictions. /Uready a need has 
appeared in a few regions to establish accept- 
able procedural and survey patterns that will 
permit authorities to act jointly. Preparation 
for concerted action among governments will be 
essential to effective application of technologi- 
cal principles. 

The problems we face are increasing in some 
exponential relationship to national and world 
populations. iUmost all the environmental fac- 
tor’s demanding attention are of two kinds: 
those involving competition for finite amounts 
of the materials required for human existence, 
and those resulting fi’om the accumulation of 
byproducts of the human utilization of such 
substances. 

Thus air, water, and basic nutritional, in- 
dustrial, transport, and energy requirements 
become the foci of efforts to maintain health, 
reasonable li-ving standards, and some comfort 
in the face of an exploding population. Sooner 
or later health agencies will have to face the 
fact that 600 million people cannot live well 
in the waste products of resources capable of 
sustaining half that number. 


Food Technology 


ft Food processing and distribution is 
about an $S0 billion industry, the 
largest in tliis country. Concomi- 
/ tant with the industry’s growth there 
has emerged a need for further information 


brief 


about the effects of processing upon food. 

The food processor today is well aware that 
ho must consider the factors of color, flavor, 
texture, convenience, stability, aesthetics, nu- 
trition, and safety, all of which influence con- 
sumer acceptance. 

To maintain or obtain the desired color it is 
at times necessary to use particular processes 
or chemicals. Fundamental work on natural 
colors and the various processing treatments in- 
fluencing them is greatly needed. Intensive 
studies are being conducted on the nature of 
flavor and the effects of various processes and 
storage conditions. 

In recent years convenience has received more 
attention than any single factor in the process- 
ing of foods. In many foods convenience has 
dictated the use of a great variety of chemicals 
and new processing techniques and the mixing 
of various food components. A large amount 
of work remains to be done on the stability, 
safety and nutritional properties of these 
Ijroducts. 


Other Consumer Influences 

Stability, or shelf life, is extremely important 
in aU foods, for practically none are imperish- 
able under adverse terapei-ature conditions. De- 
teriorative changes resulting in loss of flavor, 
color, texture, and nutritive value occur very 
commonly during storage. At State food con- 
ferences being held to encourage better nutri- 
tion, much is said about variety in the diet and 
proper jiourislunent, but nothing is lieard about 
storage deterioration and its possible effect on 
nuti’ition. 

These deteriorative changes may also he im- 
portant from the standpoint of safety. There 
is some evidence that the chemical products re- 


jSased on a paper by Emil M. Mrak, chairman, 
department of food technology. University of Cab- 
fornia, Davis. 
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suUmg from such changes can be harmful and 

some may affect appetite. The 

search in food stability during storage is 

apparent. . 

The aesthetic values of foods are a ma] ^ 
consideration, mile insect contamuration is 
probably not harmful, it is repugnant and 
chemical fumigants are used to control it. 
There should be sufficient data to support the 
view that these fumigants are safe.^ 

The nutritional value of foods is of prime 
importance. Consumers generally believe that 
fresh products are far superior to canned, 
frozen, or dried foods, yet we know that tresh 
products can deteriorate very rapidly m ac- 
ceptability and nutritive value. Because ot 
improper harvesting, distribution, and lan 
dling of fresh foods, I would not be surprised 
to find that, on the whole, processed foods have 
better vitamin retention than the fresh. 

Food processors must be careful about chemi- 
cal residues, insect fragments, and other sue i 
items in their products, but relatively little a - 
tention is given to these in marketing f res i 
produce. There is a need for extensive stu les 
on the acceptability, nutrition values, and gen- 
eral quality of fresh produce. 


processing procedure. However, a great deal 
is yet to be learned about its effect on enzymes, 
chemical changes, microbial survival, and vita- 

^^Ckcumstantial evidence indicates ^ood- 
borne infections are fairly common, but to my 
knowledge the amount of work being done to 
investigate them is limited. How extensive is 
salmonellosis? Are staphylococcus i^f^^ions 
increasincr? Would not a thorough undeistaiid- 
incr of the causes of these infections and the de- 
velopment of control procedures be better than 

prescribing drugs after infections. 

Today most of our foods are packaged. The 
Food and Drug Administration insists that sate 
materials be used in packaging; nevertheless 
we need to know how these materials may affect 

food industries are mechanizing as rap- 
idly as possible even though the effects of 
mechanization on acceptance, nutritive va ues 
and storage characteristics are not completely 
understood. For example, the bulk handling 
of cliiifr peaches from the farm to the consumer 
is almost a reality, yet we do not ^ 

results such handling will have on the fiuit. 
Last year transportmg peaches in watei m 

plastic containers was tried. Those m the con- 
1 - ■» n opp#>ut,abiiitv be- 


Changes in Processing 

Great changes are taking place in canning, 
procedures. The so-called short high-tempera- 
ture procedure is receiving more consideration 
because of a possibility of increasing case yields, 
faster operation, and better color and 
However its relationship to storage stability, 
nutritional value, and acceptability of the pro 
duce is not completely known. _ 

The rapidly uicreasing rate of production oi 
frozen foods, particularly precooked oi par 
tially cooked dishes, makes it improbable tliat 
an adequate study has been made of the c langes 
in microfiora that occur during this type o 
processing. 

Concentration of foods by the use of a vacuum 
at relatively low temperatures is now a common 


cause of off flavors. 

If we are to give the consumer caimed peaches 
that are perfectly safe, with highest vitamin 
content and best color and flavor, it is important 
to know what happens between the orchard or 
processing plant and the consumer. Quite 
possibly some treatment during processmg 
may adversely influence storage of the product, 
causing a loss m nutritional value or color or 
even the production of compounds resulting 
from deterioration. 

Food should be considered from the time the 
seed is planted, the egg is laid, or the animal 
born, imtil it is consumed. So much can 
happen to food as it passes through various 
stages, and any one factor may so markedly 
afl’ect it, that nothing can be overlooked. 
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lems of pollution by radioactive byproducts 
will increase in frequency and intensity. 

Meteorological control of local air ‘pollution,. 
Significant strides toward long-range weather 
prediction have been made during tlie past 20 
years, and some progress toward local modi- 
fications of meteorological phenomena has been 
reported. Our imminent capability for satellite 
observation of air movements and the avail- 
ability of nuclear energy makes it worthwhile 
to consider modifications of regional meteor- 
ology to assure more adequate air movement. 

Effect of air pollution on world climate. 
Some evidence has been advanced that com- 
bustion processes arc adding CO- to the atmos- 
phere so rapidly as to cause accumulation in 
spite of the water reservoirs with Avhich this 
g.is must be in equilibrium. A significant 
change in CO 2 level in the air could, in theory, 
produce profound effects on world climate. 
Worldwide monitoring of CO- concentrations, 
an International Geopliysical Year project, 
might well be continued. 

Jui'isdiction in air pollution control, ilfany 
of these situations imply tlie extension of air 
pollution study and control beyond local, State, 
and national jurisdictions. Already a need has 
appeared in a few regions to establish accept- 
able procedural and survey patteiais tliat will 
permit authorities to act jointly. Preparation 
for concerted action among governments will be 
essential to effective application of technologi- 
cal ju'inciples. 

The problems Ave face are increasing in some 
exponential relationship to national and world 
populations. Almost all the environmental fac- 
tor’s demanding attention are of two kinds: 
those involving competition for finite amounts 
of the materials required for human existence, 
and those resulting from the accumulation of 
byproducts of the human utilization of such 
substances. 

Thus air, water, and basic nutritional, in- 
dustrial, transport, and energy requirements 
become the foci of effox'ts to maintain health, 
reasonable living standards, and some comfort 
in the face of an exploding population. Sooner 
or later health agencies will have to face the 
fact that 600 million people cairnot live well 
in the waste products of resources capable of 
sustaining half that number. 


Food Technology 

\ Pood processing and distribution is 
L -'XfV about an $80 billion industry, the 
largest in tins country. Concomi- 
/ tant with the industry’s growth there 

has emerged a need for further information 
about the effects of processing upon food. 

The food processor today is well aware that 
he must consider the factors of color, flavor, 
texture, convenience, stability, aesthetics, nu- 
trition, and safety, all of which influence con- 
sumer acceptance. 

To maintain or obtain the desired color it is 
at times necessary to use particular processes 
or chemicals. Fundamental work on natural 
colors and the various processing treatments in- 
fluencing them is greatly needed. Intensive 
studies arc being conducted on the nature of 
flavor and the effects of various processes and 
storage conditions. 

In recent years convenience has received more 
attention than any single factor in the process- 
ing of foods. In many foods convenience has 
dictated the use of a great variety of chemicals 
and new processing techniques and tlie mixing 
of various food components. A large amount 
of work remains to be done on the stability, 
safety and nutritional properties of these 
products. 

Other Consumer Influences 

Stability, or shelf life, is extremely important 
in all foods, for practically none are imperish- 
able under adverse temperature conditions. De- 
teriorative changes resulting in loss of flavor, 
color, texture, and nutritive value occur very 
commonly during storage. At State food con- 
ferences being held to encourage better nutri- 
tion, much is said about variety in the diet and 
proper nourisliment, but nothing is heard about 
storage deterioration and its possible effect on 
nutrition. 

These deteriorative changes may also be im- 
portant from the standpoint of safety. There 
is some evidence that the chemical products re- 


Based on a paper by Emil M. Mrak, chairman, 
department of food technology. University of Cali- 
fornia, Davis. 
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Australia for the first isolation, of antibiotic- 
resistant strains in hospital populations, the 
development of bacteriophage typing as a new 
tool in staphylococcal research, and for the first 
demonstrations of the epidemiological patterns 
of hospital-acquired staphylococcal disease. 

“The Symposium on Staphylococcal Infec- 
tions sponsored by the hfew York Academy of 
Sciences in February 1956 brought together for 
the first time in this coimtry much of the exist- 
ing knowledge of the twin problem of anti- 
microbial resistance and staphylococcal infec- 
tions m hospitals. Shortly thereafter, epidem- 
iological studies began to appear, showing not 
only the nationwide prevalence of resistant 
strains in hospital populations, but the spread 
of such hospital-acquired infections into local 
communities. 

“Since then, concern has mounted in research, 
clinical, and public health circles. In October 
1957, for example, the Association of State and 
Territorial Health Officers recommended that 
the Public Health Service seek funds to expand 
its teclinical assistance to the States on staphy- 
lococcal problems. 

“In December, the iljnerican Hospital Asso- 
ciation, tlirough its Council on Professional 
Practice, appointed a Committee on Infections 
Within Hospitals. This committee consulted 
with the Joint Commission on Accreditation of 
Hospitals and with the Public Health Service 
concerniirg staphylococcal infections and in 
May 1958 issued a bulletin recommending ac- 
tion in hospitals and local communities. 
Earlier in tire year, the American Academy on 
Pediatrics, through its Committee on the Foetus 
and the Kewborn, issued a supplement to its 
standards for the inanagemeirt of premature 
and newbonr nurseries, calling for special at- 
tention to staphylococcal infections. 

“For the current fiscal year, Congress appro- 
priated $325,000 to the Public Health Service 
for the Commvmicable Disease Center's labora- 
tory services, training, investigations, and epi- 
demic aid hr staphylococcal disease, and added 
$1 million to our research appropriations for 
die expansion of staphylococcal research 
through National Institutes of Health research 
grants. 

“Last April, I asked the *\jncrican Hospital 
.iVssociatioirs Committee ... to advise me on 


New Agents Counter* Staphylococcus 

Two antibiotics were reported to be apparently 
effective against staphylococcal strains, at the Sixth 
Annual Symposium on Antibiotics, October 1958 in 
Washington, D. C. In 2 years of clinical trials of 
vancomycin, no resistant staphylococcus bacteria 
were encountered, according to Dr. M. M. Kirby 
and two colleagues of the University of Washington. 
They added that in 30 patients who were admin- 
istered the drug in the last year results were dra- 
matic in instances where other antibiotics had failed. 

Another antibiotic, kanamycin, was presented as 
a highly effective bactericidal agent rvith a broad 
spectrum by researchers at the University of Cali- 
fornia and Wadsworth Veterans Administration 
Hospital. They described its use on 100 patients. 

Also, Dr. Paul A. Bunn and Dr. Aldona Baltch of 
the State University of New York Upstate Medical 
School report in the New England Journal of 
Medicine, October 2, 1958, that kanamycin has been 
found “to have an inhibiting action against most 
staphylococci that are penicillin-resistant” in the 
treatment of 25 severe and acute infections in the 
adult. 


this problem of national action. IViiat are the 
immediate needs? And how can the Public 
Health Service best help to meet them? These 
consultants agreed that: 

“First, knowledge of the existing problem of 
staphylococcal disease and the means for its con- 
trol needs to be consolidated and brought home 
to the medical and health professions at all 
levels as quickly and as impressively as possible. 
A national conference should be called to de- 
velop a practical plan and to stimulate State 
and local action. 

“Second, a complete review and careful ex- 
pansion of staphylococcal research should be 
imdertaken. In this area of need, the National 
Institutes of Health has been busy. 

“The third need expressed by my consultants 
was for expansion of services to assist hospitals 
m preventing and controlling staphylococcal 
disease. This cannot be done, we all know 
without high-quality bacteriological and epi- 
demiological services and very few hospitals 
have such services intramurally. Laboratorv 
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dhe J^ational Conjerence 


on 


j ' 1 


■'ll 

Staphylococcal V>hease 


HE NATIOISHVL CONFEREISICE on 
Hospital-Acquired Staphylococcal Disease 
Avas held in Atlanta, Ga., September 15 to 17, 
1958, imder the joint sponsorship of the Public 
Health Service and the National Academy of 
Sciences-Natioual Research ComicD. 

The conference brought together delegates 
from 59 professional organizations and special- 
ists from universities, independent laboratories, 
and hospitals. 

In the opening address, Dr. Leroy E. Burney, 
Surgeon General of the Public Health Service, 
underscored heavily the impox'tance of bloching 
hospital-acquired staphylococcal disease from 
mvading the public environment. The threat, 
ho said^ “involves tlie development of anti- 
biotic resistance and emergence of specific epi- 


demic strahis, with the concurrent threat to 
hospital populations and the community at 
large.” 

Other highlights of his address foUow ; 

“Staphylococcal disease has rarely presented 
itself in modexm times as a public health prob- 
lem requiring an organized community attack, 
and not imtil now as a problem of national sig- 
nificance and growing magnitude. Only re- 
cently have the several professions involved m 
medical, hospital, and public health services 
begun to understand tlie dynamics of staphy- 
lococcal disease and hence to recognize our 
dependence upon one another for its control. 

“We in the United States . . . must give the 
palm to our medical and public health col- 
leagues in the United Kingdom, Canada, and 
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officer should be invited to be a con- 
sultaut to the committee. 

Responsibilities 

The hospital infectious committee 
should h.ave the following major 
areas of responsibility : 

Surveillance. The committee 
should regularly collect complete 
data on all infectious acquired with- 
in the hospital, on those occurring 
among recently discharged patients, 
ami determine the presence of a 
problem, if one exists. These data 
should be consolidated into formal 
reports for submission to the medical 
staff and the hospital administrator. 

Ooufrol. The committee should 
be charged with the responsibility 
of evaluating all phases of hospital 
operations pertaining to the control 
of infections, recommending changes, 
establishing appropriate patterns of 
antibiotic usage, and instituting 
epidemic control measures. 

Xevertheless, this committee 
should in no way relieve tire de- 
partment heads of responsibility for 
tnahing decisions and executing 
recommendations with reference to 
particular department problems. 

Education. The committee should 
sponsor an educational program for 
all hospital personnel, presenting 
current concepts in the proper pre- 
vention and control of hospital-ac- 
quired infections. 

It is recognized that the effective- 
ness of any system for dealing with 
hospital-acquired infections wiU de- 
pend upon a continuing, active pro- 
gram directed to all professional and 
nonprofessional groups. 

^Icchanisins oj Operation 

ileehanisms of operation will vary 
considerably in the individual insti- 
tutions, Frequent and regular meet- 
ings of the committee are essential 
to maintain a high level of interest. 
One of the measures of effectiveness 
of the committee will he the thor- 
oughness with which advice is imple- 
mented into action. Determination 
of the effectiveness of the committee 
shouiq rest primarily with the com- 
nuttee and the medical staff, and 
i'ot with possible inspecting agencies. 

-Vinple emphasis should be placed 
cu surveillance, since the major de- 
fect in delineating the staphylococcal 
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problem is the lack of uniformity in 
recognizing and reporting staphylo- 
coccal disease. Of the several 
methods of surveillance considered 
at this conference, routine culturing 
of all infections received the most 
support. In applying this method, 
culture results are routinely reported 
to the hospital Infections committee 
for investigation, review, and classi- 
fleation. The final classification of 
each case should include the commit- 
tee’s determination as to whether 
or not the infection was acquired in 
the hospital. Surveillance of this 
type may be facilitated by the utili- 
zation of a standardized reporting 
form. 

Interhospital 

Because patients acquiring infec- 
tions in one hospital may subse- 
quently be admitted to another and 
because of the frequent interchange 
of personnel among hospitals, inter- 
hospital communications are essen- 
tial to infections control. Such com- 
munications might be developed by 
establishing infections committees in 
the local medical societies, with rep- 
resentatives from the hospitals in the 
area. Interhospital communication 
might also be achieved by tbe addi- 
tion of members of the staffs of other 
hospitals to the membership of the 
hospital infections committee. 

Health Department 

The health department can be of 
considerable help to the hospital in 
controlling infections by providing 
laboratory services, epidemiological 
consultation, and assistance with 
surveys of illness among discharged 
patients. To attain optimal com- 
munications between hospitals and 
health departments, the health ofii- 
cer should be made a consultant to 
the hospital infections committee. , 

Official Reporting 

Official reporting of staphylococcal 
diseases is difficult because of the 
ubiquity of minor community-ac- 
quired staifiiylococcal infections. No 
specific recommendation concerning 
voluntary or compulsory reporting of 
staphylococcal diseases is made. 
Some delegates felt, ho\Yever, tliat 
mandatory reporting of staphylo- 


coccal disease during the first 6 
weeks of life might be helpful. Dis- 
eases in this age group to be reported 
might include pyoderma, breast 
abscess, empyema, and osteomye- 
litis. Other conferees feel that it is 
feasible to report all staphylococcal 
infections provided the reporting 
forms are simple. In some States, 
staphylococcal disease is now noti- 
fiable. The reporting programs of 
these States warrant careful evalua- 
tion. 

Patient Care 

Admission PoLicr 

It is known that some patients 
are more susceptible to staphylococ- 
cal disease than others. Since hos- 
pitals may represent a significant 
reservoir of staphylococcal infec- 
tions, individual hospitals should re- 
consider their admission policies 
regarding highly susceptible patients. 
In many instances, these patients 
might be better managed in the home. 

Patients with staphylococcal dis- 
ease requiring hospitalization should 
be recognized as a potential danger 
and proper precautions instituted at 
the time of admission. 

Isolation 

Infected patients are a major 
source of hospital infections. Ideally, 
all infected patients should be placed 
in strict isolation. This ideal is 
often unattainable. Priority then 
shoidd be given to isolating those 
who are most likely to spread in- 
fection to others; for example, pa- 
tients with pulmonary staphylococcal 
infections or with exposed foci of 
suppuration. In addition, it is ad- 
visable to isolate certain patients 
who are especially susceptible to 
staphylococcal infections, such as 
those with extensive burns or ex- 
foliative dermatitis. 

The transportation of patients 
with staphylococcal infections from 
one area of the hospital to another, 
while often necessary, may be dan- 
gerous. It is recommended that 
these patients be covered with sterile 
slieets during transport Careful 
cleaning and disinfection of the 
areas in which they have been e.x- 
amined or treated shouhl be a rou- 
tine procedure. 
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identiiiciitioii of staphylococcij epidemiological 
consultation, epidemic aid, nursing consulta- 
tion, and other services such as are common in 
State health departments — and through them, 
in tl)o Public Health Service — ■will bo needed 
in increasing volume as more hosiiitals begin to 
explore and control their staphylococcus 
problem. 

“In this area, of course, tho ComnimiicabJe 
Disease Center is the Public Health Service’s 
right arm. Staphylococcal disease has been 
given the highest priority throughout tlie Cen- 
ter. The laboratoi’y, for example, h.as accepted 
responsibility for tho IShitional Deference Cen- 
ter for Staphylococcus Phage Tj-ping. Diag- 
nostic reagents are being prepared on a large 
scale by the Communicable Disease Center, 
Also, its Epidemic Intclligeuco Service physi- 
cians and nurses have been working full time 
on epidemiological studies in response to in- 
creasing requests for help. Training coiu-ses 
for laboratory workers are being developed and 
a wide Variety of neu’ traijiing aids are being 
prepared. IVo expect that all of these services 
will bo e.\panded rapidly as the national pro- 
gram gains luomeutuni.” 


As the conference progressed, the partici- 
jjants scanned all facets of the hospital- acquired 
disease. TJiey took inventoiy of currentknowl- 
edge by presenting papers during general ses- 
sions, and by open discussion in three small 
groups, assigned respectively to nursery, surgi- 
cal, and general medical activities in the hos- 
pital. Einall}^ the delegates framed a set of 
recommendations which Dr. Burney hoped 
would be “accepted as ‘marching orders’ for 
every group concerned with sick and healthy 
people in this campaign against staphylococcal 
disease.” 

Appearing in this issue of Public Health Re- 
ports are the conference i-ecominejidations, Dr. 
Hairy F. Douding’s resume, and a paper on the 
community aspects of hospital-acquired staph- 
ylococcus infection by Dr. Frederick H. 
IVentworth and associates. Dr, E. E. 0. Wil- 
liams’ report on the staphylococcus situation in 
Great Britain appeared in the November 1958 
issue, p. 901. 

The full proceedings of the conference were 
published in October 1958 by the Commimicable 
Disease Center for distribution to hospitals, 
medical societies, and health departments. 


Synthesis of Recommendations 


General Recommendations 


'I'be couiercace accepts hospital- 
acfiuired stapnylococcal disease as a 
serious problem of global scope. 
There are niaior dilllcuUies in com- 
paring the incidence of infections 
jiow being observed with that in pre- 
vious years, hut it is generally ac- 
cepted that convincing evidence es- 
tablishes the problem as a serious 
one and that definite action on the 
part of hospitals and other com- 
munity agencies is imperative. 

Communications 

IXFKCTJOXS CoJIllITTEES 

It is unanimously agreed that the 
establishment of hospital infectious 
committees is a sound approach to 
the recognition, prevention, and con- 


trol of hospital-aCQUircd staphylo- 
coccal disease. The conference en- 
dorsed the recommendations of the 
American Hospital Association and 
the Joint Commission on the Accred- 
itation of Hospitals. The following 
recommendations concerning the 
composition, responsibilities, and 
mechanisms of operation of such 
committees deserve special em- 
phasis. 

Compositio7i, 

The hospital Infections committee 
should consist of active, interested 
members of all major hospital de- 
partments, including administrative, 
elinic.al, nursing, housekeeping, and 
laboratory. The committee must 
have complete administrative back- 


ing. The chairman or coordinator of 
the committee must be a person of 
stature. It is generally agreed that 
the bacteriology laboratory is the 
area through which most informa- 
tion about infections should he 
channeled. It is recommended that 
a bacteriologist, pathologist, or cli- 
nician with interest in bacteriology, 
be a permanent member of the com- 
mittee and that he or some individ- 
ual be charged with maintaming 
the day-to-day record of infection. 
This person should serve as hos- 
pitai epidemiologist. 

It is recognized that the composi- 
tion and size of the committee will 
vary considerably from hospimi to 
hospital, depending upon their physi- 
cal and personnel resources. The 
committee should nmke free use of 
swail suheommlttees of key people 
for specific assignments. It is also 
recomutended that the ioc.'il health 
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sheets, htauliets, aiul mattvesscs umy 
play a role iu the spread o£ iufec- 
tinii, and thus deserve special atten- 
tion. 

Patients admitted to the hospital 
slioidd ho fiiruishcd witii Clean 
blankets, steriiized linens, and clean 
mattresses. Cloauiiiiess of mattres- 
ses may he approaelied through the 
use of disposable or uondispo.sable 
plastic covers. 

Steriuzatiox 

Because sterile technique is so 
fundamental to the prevention of 
hospitul-aeauired staphylococcal dis- 
ease, techniques of sterilization and 
dlsiufectiou require con.stant atten- 
tion and reevaluation. Meticulous 
checks, both thermal and bacterio- 
logical, on the effectiveness of ordi- 
nary methods of sterilization should 
be routinely carried out. The need 
for sterilization of certain kinds of 
equipment, such as stethoscopes. 
Ophthalmoscopes, and sphyguioman- 
ometers, should he reconsidered. 

Personnel Carriers 

Carriers of staphylococci among 
hospital personnel present oiie of the 
more difficult problems iu the control 
of hospital-acquired staphylococcal 
infections. There are really two 
problems hero. The first is the in- 
dividual with a frank lesion, the 
other is the inapparent carrier who 
is without overt lesions. 

P'avxK IxFi-x’noxs 

is strongly recommended that 
hospital pensonnel, including physi- 
cians, nurses, and others, wdio de- 
velop frank staphylococcal lesions 
slioidd be excluded from duty until 
the lesions are healed. It is further 

recommended that; 

• A contiuuous program of educa- 
lon of ail personnel emphasize the 
azard of staphylococcus lesions to 

the welfare of the patient. 

• Personnel he required to report 
e presence of lesions to a central 

c mic or to a designated physician. 

All reported lesions receive 
prompt diagnosis and therapy. 

• A policy be adopted to prevent 
nniueial loss to personnel who arc 
arted from duty because of frank 

‘csions. 

Unring an epidemic or period of 


increased incidence of staphylococcal 
disease, active search be made for 
the presence of lesions among the 
personnel. Such a program can be 
appropriately directed by the in- 
fections committee. In .searching 
for carriers, a tliorough physical in- 
spection should be made to detect 
those who may have hidden but dan- 
gerous lesions; for example, in the 
axilla, buttocks, and perineal re- 
gion. 

TuK ItSTAl'PMtKNT CARRIER 

The majority of hospital person- 
nel may be shown at one time or an- 
otlier to he carrying coaguiase-posi- 
tive staphylococci on their skin or 
mucous membranes. It must be 
stressed tliat most of these carriers 
are not liazardons to the patients, 
because they either disseminate 
very few staphylococci or the parti- 
cnlur strain of organism which they 
are carrying is of low tvansmissi- 
bility or pathogenicity, or both. The 
mere presence of coagulase-positive 
staphylococci, therefore, is not 
grounds for removal of a carrier 
nor does it constitute an indication 
for aiitihiotic therapy. Thus, rou- 
tine surveillance for carriers is not 
recommended. 

During an epidemic or increased 
incidence of disease, it is essential 
that a thorough search of all per- 
sonnel he made for carriers of epi- 
demic strains associated with the 


outbreak. Tlie usually accepted 
method for finding cawiers is re- 
stricted to nasal or nasopharyngeal 
culture surveys of the personnel. In 
instances where carriers of epidemic 
strains are not found by this tech- 
nique, it might be helpful to extend 
the examination of pej’sonnel to 
other potential portals of exit, such 
as theluiir, throat, perianal skin, and 
stool. 

Carriers of epidemic strains asso- 
ciated with tile outbreak should be 
considered “dangerous carriers” and 
Should be removed from duty. Many 
carriers, even the temporarily dan- 
gerous ones, will cease to carry the 
epidemic strain upon their removal 
from tlie contaminated environment. 
The status of the individual carrier 
must, tlierefore, be periodically 
evaluated and after his reversion to 
negative, he should be returned to 
duty. 

When an epidemic strain persists 
in a carrier, his permanent removal 
from duty must be given careful 
cousideration. Such victims should 
receive assistance in the form of new 
job training. 

ilany substances such as antibi- 
otic nasal jellies and sprays have 
been used both for the prophylaxis 
and for local treatment of carriers. 
Tile conference is unable to recom- 
mend any of these procedures at the 
present time but urges tiieir evalua- 
tion. 


Specific Recommendations 

In addition to those recommenda- 
tions which apply generally to the 
detection and control of hospital-ac- 
quired staphylococcal disease within 
the hospital, the conference has made 
certain recommendations which ap- 
ply specifically to a particular serv- 
ice witlun the hospital. 

Nursery 

DiSCIIURGEP IXF.VXTS 

It is characteristic of slaphylococ- 
cal disease iu newborn nurseries that 
tlie vast majority of infants do not 
develop lesions until after they have 
been discharged from the hospital. 
In order tlnit the liospital may be- 
come aware of a staphylococcal prob- 
lem within the nursery as earlj' a.s 


possible, some method needs to be 
devised for detection of infections 
among the discharged infants. Sev- 
eral metliods have been used for this 
purpose; telephone surveys, ques- 
tionnaire surveys, routine visits by 
public health nurses, or culture sur- 
veys of infants at the time of dis- 
charge. The conference generally 
recommends the teiephoue survey as 
heing most de.sirablo in epidemic 
situations because of its efficiency, 
promptness, and ease of administra- 
tion. However, ail of the metliods 
enumerated have iieen shown to be 
effective in some communities, and 
the liospital infections coiniuittec 
should decide whicli one to use after 
consultation with other community 
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It is bceoiuing inoruasingly ap- 
parent that techniques of isolation 
have fallen into disuse and are nn- 
familiar to both professional and 
nonprofessioiml i)ersonuel. Conse- 
queJiUy, as practiced, they are often 
iueft'eetive. It is strongly recom- 
mended that the hospital infections 
eoniinittee carry out continuing pro- 
grams of education in isolation pro- 
cedures. (See the .section on l»os- 
pital .^imitation for recommeiidu- 
tious oil sterilizathm, disinfection, 
and hospital de.sjgn). 

Df.VtVKOSlS .\>iP TllKt£.U>Y 

Certain teehuiques formerly con- 
sidered miner, sncli as venipuncture, 
intravenous canniilation, clysiij, 
catheterization of the urinary blad- 
der, iuul aspirations of body cavities, 
indeed all procedures ivhich inter- 
rupt the normal shin liarrier, may 
produce important portals of entry 
for sta])hylococcus infectious. It is 
recommended that these procedures 
should he kept to a sensible minimum 
and always he performed ivltU strict 
asep.sis. 

The conference considered both 
the general proltlems of uulibiotie 
therapy within tlm lio.spllal and tlio 
application of antibiotic prophylaxis 
to the control of Infections. 

General Antibiotic Vsago 

There was unanimous condemna- 
tion of tlie indiscviinlnate use of an- 
tihlotics and acceiitance of the need 
for plans to govern tlieir Judicious 
usage. I?o single plan has yet been 
found to he satisfactory for appli- 
cation iu nil types of liospitais and 
therefore speciile recommendations 
cannot bo made. It is urged, how- 
ever, that hospUal infections com- 
mittees give priority to a -study of 
this problem and design an orderly 
approach to meet their own needs. 

Antibiotic Prophyiaxis 

With certain exceptions, antibiotic 
prophylaxis to prevent staphylococ- 
cal infections has not proved to be 
a useful or desirable procedure, and 
It is not recommended. 

One exception to this recommenda- 
tion may be made in the nursery 
epidemic situation where antimi- 
crobial propliyiaxis against the spe- 
cific epidemic strain may he the 
method of choice for the interruption 


of an opiiiemic (see Specific Kecom- 
meudatioiis, Xursery). Otlier e.xcep- 
tions luaj’ be made for certain types 
of patients who are at special risk. 
In tliese cases, antibiotics should be 
used only .after careful deliberation 
by a group or committee concerued 
with tlie problem. 

It is uiuuiimonsiy agreed that pro- 
phylactie antibiotics do not prevent 
staphyloeoccie infectious in clean 
surgical wounds, but that they may 
tend to mnsic or attenuate the ap- 
pearance of the Infections. It should 
be euiphasizeU that the most impor- 
iunt point.s in .surgical wound m.'iu- 
ageinent, whether the wounds are 
operative or traumatic, are asepsis 
and metieulous, careful technique, 
coiuhiued with the removal of all de- 
vitalized and contaminative foreign 
materia!, aiul closure of tissues with 
maintenance of an adequate blood 
siipjily. 

IIosi>ituI Saiiltatiou 

The widespread occurrence and 
hardy nature of the staphylococcus 
stimulated considerable discu.ssion 
of the importance of high standards 
of eiivironiueutal sanitation. The 
rocommeiidatioiis arc grouped into 
those concerning hospital design, 
ventilation, housekeeping proce- 
dures. and sterilization and disin- 
fection. 

IIosi-rr.M.. Design' 

Basic to the effective application 
of aseptic technique is the provision 
of proper equipment and space nllo- 
eation for their implementation. 
Certain deficiencies iu hospital de- 
sign are becoming apparent, but be- 
cause present knowledge does not 
pei'niit deiinitive recommendations 
about changes in hospital architec- 
ture, caution must be exercised be- 
fore undertaking extensive building 
alterations in tlie hope that they 
might limit staphylococcal disease 
withiu hospitals. 

On the other hand, it is recom- 
mended that hospital administra- 
tors seriously consider such altera- 
tions as are necessary to bring ex- 
isting facilities up to standards cur- 
rently recommended by the Ameri- 
can Academy of Pediatries, the 
American Hospital Association, and 
State and local health departments. 


In addition, seieutilicaliy con- 
trolled research studies should be 
conducted to determine, for exam- 
pie, the optimal design for newborn 
nur.series and to demonstrate the 
validity of minimum standards cur- 
rently recommended for the elimina- 
tion and control of cross-infection. 

IIosi'iTAi, VEXTiianox 

Cognizance was taken of the 
many studies describing a reduction 
of the concentration of bacteria in 
the environment following the in- 
stallation of various types of ven- 
tilation equipment. It is agreed, 
liowever, that these methods have 
not been adequately evaluated in 
terms of their specific effect upon 
tlie prevention of infection. Xo rec- 
ommendations concerning changes 
in existing ventilating systems were 
made, but it was suggested that 
proiier cleansing and maintenance 
of air conditioning systems now in 
operation should be a routine hos- 
pital housekeeping procedure. 

JIorSEKEEWXG PrOCEDUKES 
There is growing evidence that 
poor housekeeping teebniques con- 
tribute to the dissemination of hos- 
pital-acquired staphylococcal infec- 
tious. It is agreed that effective 
housekeeping demands constant vigi- 
lance on the part of both the admin- 
istrative and professional staff and 
can be effectively accomplislied only 
when all groups give due recognition 
to this aspect of disease control. It 
is recommended that the hospital 
infections committee periodically 
Dvaiu.ate all parts of the housekeep- 
ing routine, giving special attention 
to adequate dust control, acceptable 
techniques of lioor cleaning, sterili- 
zation of equipment, and laundry 
procedures. 

As recent studies have focused at- 
tention on the laundry and its role 
iu the dissemination of infection, it 
is recommended that great care be 
given to insure that contaminated 
linen and blankets, particularly 
from patients with staph.Tloeoccal 
disease, not be mixed with other 
laundry, that contaminated trucks 
not be used for transporting clean 
laundry, and that clean and dirty 
laundry never be transported con- 
currently. Evidence suggests that 
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ices, they are essential to 
tion of sources of mu’sery 
and their control; and are helpful In 
the control of outbreaks or In other 
services. However, it is strongly 
recommended that hospital labora- 
tories adopt some systematic metho 
of saving isolates of staphylococci 
from infected individuals, so that in 


the eventuality of an outbreak, it 
will be possible through bacterio- 
phage typing to trace the events that 
fed to the epidemic. Policies con- 
cerning the length of time cultjes 
should be saved and the selection of 
strains for bacteriophage typing ca 
appropriately rest with the infec- 
tions committee. 


Special Recommendations 

In addition to the recommenda- 
tions which have been made for the 
hospital and hospital services, the 
conference has made certain special 
recommendations concerning the 
provision of certain services and the 
request for assistance from certain 
agencies. 


Terms .vnd Classification 
A n ad hoc committee on the termi- 
nology and classification of staphy- 
lococcal disease should be estab- 
lished. It is agreed that consider- 
able confusion exists because of the 
lack of agreement in the use of such 
terms as apparent and Inapparent 
infections, disease, sepsis, clinical or 
subclinical infection, and asympto- 
matic carrier. Many difticuities re- 
sult from attempts to compare data 
in published reports that fail to dis- 
tinguish the carrier state from col- 
onization and disease or sepsis. It is 
strongly recommended that a sub- 
committee be formed to define termi- 
nology that will clearly differen- 
tiate these various terms and clarify 
the vocabulary applicable to staphy- 
lococcal diseases. 


In addition, the committee should 
be requested to provide a 
tion and grading of ^“fections whic 
could be used as a guide by mdi 
vidual hospitals in their surveillance 
programs. 

Education and Training /Sjds 

The conference recognizes the need 
for education and training aids to 
support the national program nec 
essary for the control 
coccal infections in hospita s. It is 
strongly recommended, theiefo , 
that the chief of the Communicable 
Disease Center ask appropriate in- 
terested organizations, including the 
American Hospital Association, tb 
American Hedicai Association, and 
the American College of Surgeons, to 
designate representatives to form an 
interagency clearinghouse or cooi- 
dinating committee for educational 
SeJiiTis, such as 
and literature. Such a 
by joint sponsorship, 
courage the production of the best 

possible material. Jrt 

necessary duplications, and woui 
keep ail concerned aware of activi 
ties in this field. 


jSIethods Manual 

Although much useful information 
regarding adequate sterilization and 
disinfection procedures has been 
published, it is currently scattered 
ill many relatively inaccessible pub- 
lications. It is recommended, there- 
fore, that all available information 
on sterilization of special equip- 
ment, environmental disinfection, 
and the most recent methods of steri- 
lization be collected in readily 
available manual form and distrib- 
uted by the Publie Health Service 
or some other appropriate agency. 


Hospital Ventilation 

Because aerial dissemination of in- 
fection may play an important role 
in the transmission of hospital-ac- 
quired staphylococcal disease, there 
is a need for a correlation of informa- 
tion by the medical, epidemiological, 
and engineering professions. There- 
fore. the Public Health Service is 
encouraged to arrange a conference 
of interested representatives of these 
professions to examine the whole 
problem and develop sound stand- 
ards. 

LABOR.VTORY MANUAL 

Attention is called to Uie fact that 
tbe Communicable Disease Center 
Laboratory in Atlanta, Ga., has re- 
cently assumed the responsibility of 
providing reference laboratory serv- 
ices for bacteriophage typing. A 
manual of acceptable procedures for 
tbe precise identification of stapliylo- 
cocci has been produced with the as- 
sistance of a subcommittee of this 
conference. 


In Resume 


We have hammered out the many thmgs that 
we know and that we do not know about sto- 
phylococci. TVe know the cultural characters 
tics of the organisms, their prevalence J 
pital patients, hospital personnel, an pn 
outside of hospitals, and the fiequency ' 
which they are found in the • 

ment. We know how, roughly, to deter 
whether a strain is potentially pathogenic, i 


to identify individual strains, 
their spread from person o person. ® ^ 
laiow how to determine the invasiven^s of an 
individual strain, nor its pathogenicity, with 
certainty, nor its virulence. We do not know 
how to prevent the spread of staphylococci 
from one part of a person’s anatomy to another, 
nor from one person to another pe^on. 

We know the prevalence of strains of stap ly- 
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ageucies, especially the medical so- 
ciety and liealth departments. 

It is generally recommeuded that 
surveys of discharged infants be 
carried on by the hospital, but it is 
recognized that in many communi- 
ties the hciilth department can as- 
sist with or can conduct the survey. 

Surveys of this kind can obvi- 
ously bo conducted on either a pe- 
riodic or continuous basis. Some 
hospitals carry on continuous sur- 
veys as part of their general disease 
surveillance program. Other hos- 
pitals conduct periodic surveys. 
Often a routine samiding of a por- 
tion of discharged patients is satis- 
factory. It is strongly recom- 
mended that all hospitals institute 
some type of survey procedure. 

Antibiotic Puopiiybaxis 

In some instances, nursery epi- 
demics appear to be self-propagat- 
ing and result in a high incidcuce 
of colonization or fniuk disease 
among the infants duo to an epi- 
demic strain of high virulence. In 
such situations, it is possible to pro- 
tect infants from colonization by ad- 
ministering an effective antibiotic in 
full therapeutic doses to all infants 
beginning Iramedintcly after birth 
and continuing until after dis- 
charge. Antibiotic prophylaxis of 
this type effectively prevents eoioni- 
zatiou of the infant’s nose and thus 
Ids skin and allows time to search 
for dangerous carriers amoos the 
personnel, and to locate and correct 
breaks in aseptic technique. Anti- 
biotic prophylaxis should be used 
only after very careful evaluation 
of the situation, preferably by the 
infections committee, and should 
never be used for prolonged i)eriods 
nor be used on a continuous basis. 

Periodic CuivTORixg 

Available evidence suggests that 
specific strains of staphylococci 
which can be detected by phage typ- 
ing are capable of producing nur- 
• sery epidemics. In contrast with 
the other services in the hospitals, 
therefore, it may be profitable to 
survey the nursery personnel peri- 
odically in order to detect carriers 
of these particular strains. Such 
surveys should be undertaken rou- 
tinely only in well-equipped hospi- 


tals and should he considered as 
combined research and control pro- 
cedures. 

Surgery 

Operating Rooms 
S eparate operating rooms for 
clean and "dirty" surgical cases are 
not recommended. Rather, all oper- 
ating rooms should he cleaned be- 
tween oxierations and meticulously 
so after an operation on a contami- 
nated case. The same meticulous 
care must be applied to sterilizing 
contaminated linens, instruments, 
and operative clothing. 

ScJlEDOUNG OP OPHR*mONS 
It is recommended that “dirty” 
surgical cases be placed at the end 
of the operating schedule. 

Operating Room Technique 
T lio entire ojierating room team 
must be constantly alert for breaks 
in technique. Excessive talking 
(eliatter) has no place in the ojier- 
atiug room. Operating room cloth- 
ing must not be worn outside the 
operating suite. Caps and masks 
must bo changed between each oper- 
ation. All visitors to the operating 
room must change completely from 
street clothing before entering. 

ScRorcAi. Dressing Technique 
E very effort should be made to 
minimize cross-infection through 
contaminated dressing carts and 
faulty dressing care. 

Personnel Cvrriers 
P ersonnel found to be carriers of 
coagulase-positire staphylococci of 
any type should be allowed to con- 
tinue on duty in the absence of an 
increased incidence of surgical 
wound infections. Even when a 
problem does exist, the removal of 
carriers should be delayed until one 
is certain that alt other possihiiities, 
such as defects in sterilization, have 
been ruled out. The one exception 
to this general policy is the nurse or 
physician who is known to be a car- 
rier of an epidemic strain and comes 
from a service where there has been 
or is a problem. 

While these recommendations ap- 
ply to the inapparent carrier, it is 
strongly recommended that all per- 


sonnel with frank staphylococcal 
lesions remove themselves from the 
surgical suite until the lesion is 
healed. 

Medical Services 

Distinct differences in the pattern 
of staphylococcal infections on medi- 
cal services as contrasted with sur- 
gical and pediatric services are rec- 
ognized. Nevertheless, it is agreed 
that a substantial staphylococcal in- 
fection problem exists on medical 
services also and the need for con- 
stant attention to aseptic techniques 
and control measures is just as im- 
perative here as elsewhere. This 
need is important not only to prevent 
infections among medical patients, 
but also because of extensive com- 
mingling of patients among services 
to control spread of disease through- 
out the hospital. 

Laboratory Services 

Initial Isolations 
B acteriological services of a high 
caliber are essential to the diagnosis 
and therapy of staphylococcal dis- 
ease and to the detection and control 
of liospital-acquired staphylococcal 
infections. It is recommended that 
hospitals throughout the country in- 
clude in their laboratory programs 
the initial isolation of staphylococci, 
coagulase testing, and antibiotic 
sensitivity testing. It is recognized 
that there is presently a certain 
amount of unreliability with the disk 
method of antibiotic sensitivity test- 
ing, but it is noted that the Food 
and Drug Administration is pres- 
ently adopting standards in an effort 
to correct these defects. While the 
serial tube method is admittedly 
more accurate, it is considered to be 
too time consuming and expensive 
for routine use. Therefore, most 
hospital laboratories must resort tc 
the disk method for establishing the 
antibiotic sensitivity of staphylo 
cocci. 

SPEcmo Diagnosis 
B acteriophage typing is not prac 
tical in most hospital laboratorie.' 
at the present time, but specifii 
diagnostic services should be avail 
able when needed. While there h 
little routine need for such serv 
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wlieii the staphylococcus causing an epidemic 
iua nursery is sensitive to a specified antibiotic. 
The surgeons even differed as to whetlier the 
poorly absorbable antibiotics should be admin- 
istered prior to bowel surgery, althongli they 
did agree that antibiotics will not prevent in- 
fections from developing in clean surgical 
wounds. The suggestion was made that spraj'- 
ing of the noses of carriers may eliminate the 
carrier state in some persons, but it was rec- 
ognized that more study is needed in this urea. 

Of course, a most important means of con- 
trol is to eliminate the infection at its source, 
in other words, to treat the patient who has a 
staphylococcic infection. This requires the 
highest degree of skill ai\d knowledge on the 
part of the clinician to diagnose the disease 
properly, to interpret the tests run by the sup- 
porting laboratory, to choose the proper anti- 
biotic from among the number at hand today, 
and to administer it properly. When the 
cliniciau is not sufficiently familiar with this 
area, he shoiild not hesitate to call for advice. 

A Reporting System 

Infections cannot be controlled unless we 
know that they are there. This requires re- 
porting of staphylococcal infections by certain 
responsible parties within each hospital. The 
initial report has been made in different hospi- 
tals by house officers, nurses, or personnel m 
the hospital laboratory. Different methods 
may be feasible for different hospitals. ^Vliicli- 


broad in its interest, representative in its per- 
sonnel, and of sufficient authority to make sure 
that its suggestions will be carried out. 

Eeporting should be amplified by checkups 
of susceptible groups, sucli as newborns, after 
tliey have left the hospital. Several feasible 
methods were suggested for these surveys. 
Most important is that they have tlie full 
cooperation of the hospitals, of the medical 
profession, and of the health officer. 

Reporting and control are not successful 
without proper definitions. Agreement could 
not be reached on any one system of classifica- 
tion of staphylococcal infections. Accordingly, 
it was suggested that the Public Health Service 
set up a connnittee to recommend a proper 
classification. 

Xone of the measures for control win have 
any effect without continuous, interesting, and 
authoritative publicity. Educational programs 
are needed within the hospital for all the per- 
sonnel from the lowest to the highest. These 
can be aided by health authorities and. local 
and national medical associations by the pro- 
vision of information, teaching aids, and speak- 
er’s, and the initiation of communitywide 
meetings from time to time. 

Finally, and most urgently, we need more 
research oir staphylococci and the infections 
they cause. I have already mentioned some of 
the things we need to kirow. Funds are needed 
for intramural and extramural research on the 
practical jiroblems of staphylococcal infections, 
their coramimicability and control, and esjie- 
cially on fundamental problems of host re- 
sistance to the staphylococcus and how it may 
be strengthened. 


ever one is used, the reports should go to an 
infections committee, which should be set up in 
each hospital. Such a committee should be 


— Harry F. Dowling, M. D., professor of medicine. College of Medicine, 
University of Illinois, Chicago. 
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lococci which are resistant to various anti- 
biotics in dill’ereiit populations, and we know 
some of the factors that cause resistant strains 
to appear; we don’t know how to prevent the 
appearance of such strains in liospitals (sliort 
of exposing no one at all to that particular anti- 
biotic), and \v(i don't know how to replace a 
resistant strain with a sensitive one. 

Wii know iluit stapliy lococci are spread 
among patiejits and personnel of hospitals, that 
they may cause endemic infections in any hos- 
pitaliKed patients and epidemics chiefly among 
newborns and surgical patients. don’t 

know the most frequent patlnvays of spread, 
whether carriers or environmental sources are 
the most important, nor what makes epidemics 
start. 'SYo know tliat certain strains are more 
frequently encountwed as epirlemic straijis; we 
don’t know what causes them to become epi- 
demic strains. We can often trace an epidemic 
to an infected pei-son or carrier; we cannot tell 
why some other infected person or carrier did 
not start an epidemic. Wo know that the re- 
moval of a currier or strict attention to aseptic 
techniques somoLimes appears to stop an epi- 
demic; we fear that the.se measures will not 
always do so. 

We know some coaiditions that increase pa- 
tients’ .sn.Nceptihility to .stjipliylococcal infec- 
tions, but do not know Avliy some persons de- 
velop staphylococcal infections wJiile others 
fail to do so under aijpareiitly identical circum- 
stances. Finally, especially as a result of this 
conference, we don’t know any cause for wdld 
alarm and gnashing of teeth over the staphy- 
lococcal problem ; we do know that tliero is an 
important and compelling job to bo done which 
culls for rolling up our sleeves and getting to 
work. 

Techniques of Control 

How should we go about controlling staphy- 
lococcal infections ? Since we cannot ea sily get 
rid of the staphylococci that are causing or 
may cause disease within a hospital, most I'ec- 
ommendations in the discussions were directed 
at limiting their spread. The first barrier is 
at the entrance of the hospital or the wai’d. 
Perhaps some patients with staphylococcal in- 
fections could be better nursed at home. Hos- 


pital personnel, from the chief of staff down, 
should not contact patients if the staff member 
has a staphylococcal skin lesion or is known 
to have produced infections in patients. Dur- 
ing an epidemic in a critical area such as a 
nursery or an operating room, personnel may 
be removed if they are carrying the epidemic 
strain. 

The second barrier is within the hospital, 
between jjersonnel and patient or between pa- 
tient and jDatient. TJie conferees iinaniinousty 
recommended complete isolation of patients 
witli staphylococcal infections, wherever j)rac- 
tieable. Tliey urged that careful teclmiques be 
observed in the performance of operations, 
along with the jjroper sterilization of instru- 
ments and apparattis, the pi'ox>er technique in ' 
dressing wounds, carohtl disposal of discharges 
and spiUnm, the washing of hands after exam- 
ining patients with infected lesions, and the 
removal of staphylococci from that susceptible 
ani)nal, the Jiewborii infant, by wasliing his 
skin witli special preparations. 

With regard to spread through the air or 
fi'om objects in the environment, everyone rec- 
ognized the need for more knowledge. We do 
not know enougli about tlie importance of 
proper ventiJatioji (except in the operating 
room and rooms for di'essing wounds), of wash- 
ing floors and walls, of sterilizing blankets, of 
spacing beds and cribs; we do not know tlie 
value of rooming-in procedures for infants and 
so on. It was emphasized again and again tJiat 
there is no simple and easy panacea for the 
control of intraliospital staphylococcal infec- 
tions. Many thujgs must be done, some of 
which may be unnecessary; the wisest course 
is first to close the most likely pathways of 
spread of infection and proceed to the others 
if necessary. In the last extremity, nurseries 
or wards may be closed, and, almost everyone 
agreed, the operating room might have to be 
closed, too. 

Antibiotics, which liave no doubt been re- 
sponsible for some of our trouble with the 
staphylococci, are of little help in getting us 
out of trouble. Their role in the prevention 
of infections is limited to certain specific sit- 
uations, There is no evidence that they will 
prevent staphylococcal infections fi'om devel- 
oping in hospitalized patients except peihaps 
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Hospital “Acquired Staphylococcal Disease 

and the Community 

FREDERICK H. WENTWORTH, M.D., ADAH L. MILLER, R.N., 

and BERTTINA B. WENTWORTH, B.S. 


H ospitals provide vitally needed serv- 
ices to practitioners of medicine and to 
the community at large, ilnything which 
te.ods to disi'wpt hosplts.} services ar inter- 
fere in any way with their optimal function 
is of real coucei'n to the community. Hospital- 
acquired staphylococcal disease can certainly 
decrease the olliciency of hospital operation by 
prolonging the patient’s hospital stay, increas- 
ing the cost of medical care, and, in some cases, 
jeopardizing the patient's recovery. The com- 
munity and community agencies may bo ex- 
pected for these reasons to bo vitally interested 
in the control of the problem. 

Eecent studies of the epidemiology of hos- 
pital-acquired staphylococcal infections have 
established additional reasons for concern. It 
is now very clear that the hospital with an un- 
controlled staph 3 ’lococcal disease problem may 
act as a focus of infection for the community 
itself. It is also clear that jnany patiejits in- 
fected while in the hospital do not develop overt 
disease until some time following their dis- 
chai-ge and thus the detection of the disease in 
the cominimity becomes essential to the deline- 
ation of the hospital problem and its control. 
Evidence supporting these concepts is at the 


Dr. Wentworth is medical coordinator of disease 
control activities in the Ohio Department of Health, 
where hlrs. Aliller is a communicable disease nursing 
consultant and Mrs. Wentivorth is head of the re- 
search laboratory. The paper was presented at the 
National Conference on Hospital- Acquired Staphy- 
lococcal Disease in Atlanta, Ga., September 16, 1958. 


moment most convincing m the case of strain- 
specific staphylococcal infections acquired in 
hospital nui'series. 

JSvo outstanding features of the epidemiol- 
ogy of nursery outbreaks have been the number 
of infants who develop the fii-st signs of disease 
following discharge from the hospital and the 
frequency of postpartum breast abscess among 
mothers. Studies on the nasal floi’a of women 
on admission to the maternity seiwice and at the 
time of discharge, as well as that of their in- 
fants, indicate the infants (1) are the source 
of the staphylococcus responsible for the breast 
abscesses. These studies also demonsti’ated 
that in the vast majority of cases transmission 
from infant to jnother takes place in the Imme. 
These findings suggested the possibility of 
si/nultaneous or subsequent transmission to 
other members of the family and the establish- 
ment of endemic stapIijlGcoccal disease witliin 
the famil}' groui^. 

Col beck, w'hile studying nm-seiy outbreaks 
in Winnipeg in 1949, found this to be the case 
(3) . In the families of 10 infants bora in an 
epidemic period, he demonstrated reem-rent 
suppurative disease among famity members 
during several jnonths following the discharge 
of the infant and mother from the hospital. 
Staphjdococci isolated from the lesions in fam- 
ily members^appeai’ecl to be of the same phage 
type as that responsible for the nursery out- 
break. In 1953 Kempe, reporting the family as 
a I'esei'voir of childhood infections, includes an 
excellent description of famity staphjdococcal 
disease persisting over a 9- week period (S). 
More recently we have studied the families of 
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Nursing Opportunities in the Public Health Service 


Staff nurses, head nurses, and supervisors 
are employed in 16 major Public Health Serv- 
ice hospitals in the United States and in 55 
Public Health Service Indian and Alaska na- 
tive hospitals. Clinical nurses are also em- 
ployed in the Clinical Center, the Service’s 500- 
bed research hospital at the National Insti- 
tutes of Health. Twelve of the 16 hospitals 
provide general medical and surgical services; 
1 is exclusively for tuberculosis cases; 2 are 
lor treatment of narcotic addiction and other 
neuropsychiatric disorders; and 1 is the only 
hospital in continental United States devoted 
exclusively to care of leprosy patients. There 
are opportunities for teaching and training at 
all levels. 

Total bed capacity of the 16 major hospitals 
in the United States ranges from 135 to 1,250 
beds; the total capacity in the Indian and 
Alaska native hospitals is about 3,800, with 
bed capacity per hospital ranging up to 400. 


In the field of public health nursing, oppor- 
tunities are available in epidemiological inves- 
tigations and studies, in public health activities 
in the Indian health program, in general and 
special public health programs (such as heart 
disease control, tuberculosis control, venereal 
disease control, and quarantine activities), 
and in technical assistance programs overseas. 

Entrance salaries for Public Health Service 
professional nurses ivere recently raised by 10 
percent. They now range from $4,040 a year 
for GS-5 beginners (formerly $3,670) to 
$9,890 for GS-13 program heads (formerly 
$8,990). For nurses with a year of experi- 
ence, the new rate is $4,490 a year (formerly 
$4,080). 

Further information on nursing opportuni- 
ties may be obtained by writing to the Surgeon 
General, U. S. Public Health Service (P), 
Washington 25, D, C. 
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having started shortly after ho was discharged 
from the liospital following elective surgeiy. 
The 80/81 strain was isolated from his lesions, 
and the hospital in whicli lie had surgery was 
found to have a stapliylococcal disease problem. 

^Vlthough not representative, these cases il- 
lustrate the extent to which infection may be- 
come a serious problem for the family and 
point up the very great difliculties of eradicat- 
ing the infection from the famil}’ group. 
Treating the family as a unit witli an appro- 
priate autibotic appears to be elfectivc in some 
instances, but by and largo results in failure. 
According to a pei'sonal communication in 
1958, Colbeck has had some encouraging re- 
sults following thorough disinfection of the 
household. It is probably fair to state, how- 
ever, tliat at the moment tiiero is no really 
satisfactory approach to the eradication of the 
epidemic strains from the faunlj- and that, in 
a good perceiitage of the cases, staphylococcal 
disease may be expected to I’eciir over long 
periods de.spite repeated attempts at eradica- 
tion. 

These lindings certainly underline the im- 
portance of controlling nursery outbreaks. In 
addition, they have certain practical implica- 
tions. During nui-scry epidemics it is not un- 
usual for the majority of infants to develop 
their disease following discharge from the hos- 
pital. The number of cases of frank disease 
occurring in the nurseiy are frequently below 
the threshold of recognition. Unless the infants 
develo 2 )ing postdischarge disease are proj)erly 
diagnosed and reported back to the hospital, 
an epidemic situation imy continue undetected 
for long period.s. This implies that the prompt 
detectioji and control of hospital epidemics 
requires the cooperation of individuals and 
agencies outside the hospital. The adequate 
provision of laboratory services, a reporting 
system, and survey techniques for the detection 
of lesions unattended or unreported by physi- 
cians are essential to the control of the hospital 
situation. IVith respect to nursery outbreaks, 
then, the univei’se of concern clearly extends 
beyond the hospital walls and includes the en- 
tire community of which the hospital is a pcivt. 

IVliether these findings apply to the post- 
surgical infections of the hospital-infected 
adult medical patient is less clear. It has been 


shown repeatedly that hospital patients acquire 
antibiotic resistant strains of staphylococci 
during their hospital stay and are carrying 
them on their skui or mucous membranes at the 
time of discharge (8,0). Some degree of trans- 
ini.ssion to family members of nonepidemic 
“ho.spital strains” resistant to antibiotics has 
been demonstrated (8), but the seriousness of 
a potential increase in the endemic level of 
community staphylococcal disease jieeds fur- 
ther exploration. Infections with antibiotic 
resistant strains certainly present more difficult 
therapeutic problems and appear to be result- 
ing in a higher case fatalitj' rate than infectious 
with sensitive strains (JO, 11). As the hospital 
is a primary community source of antibiotic 
resistant staphylococci, hospital-acquired sta- 
jrhylococcal infections are a threat to the com- 
munity. While the role of official jrublic health 
agencies and an organized community in the 
defection and control of tliese infections is less 
clear than in the case of mii’sery disease, the 
need for community interest and awareness and 
the resironsibility of community agencies for 
the ju'ovision of service to assist the hospital 
is surely as great. 

In summary, it would .appear fair to state 
that hospital-acquired staphylococcal disease is 
a hazard to the community because it threatens 
the efliciency of hospital operation and because, 
at least in the case of type-specific nursery dis- 
ease, acts as a focus for a serious increase in 
the level of community-acquired staphylococcal 
disease. In addition, it is likely that hospital 
ejjidemics may go undetected unless the hospi- 
tal-acquired disease occurring after discharge 
is promjJtly found and brought to the attention 
of the hospital. Organized community effort 
to jjrovide epidemiological and laboratory serv- 
ices, the prompt reporting and analysis of inci- 
dence data, and surveys for hospital-associated 
morbidity undetected by other means are essen- 
tial to the control of hospital epidemics. 
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Table 1. Brucellosis in humans, Minnesota, 
1927-56 


Year 

Cases ‘ 

Deaths * 

Popula- 
tion - (in 1 
iniilioiis) 

Case rates 
per 100,000 

1927 

6 

0 

2. 51 

0. 24 

1928 

12 

0 

2. 53 

.47 

1929 

42 

0 

2. 55 

1. 64 

1930 

62 

0 

2. 56 

2. 42 

1931 

72 

2 

2. 59 

2.78 

1932 

62 

3 

2. 61 

2.38 

1933 

72 

0 

2. 63 

2. 74 

1931 

102 

1 

2. GO 

3. 83 

1935 

114 

3 

2. 68 

4 25 

1936 

77 

0 

2. 70 

2. 85 

1937 

89 

5 

2. 72 

3. 27 

1938 

85 

0 

2. 75 

3. 09 

1939 

92 

3 

2. 77 

3.32 

1910 

137 

3 

2. 79 

4 91 



m 

1 


6.a9 

1942 

260 

1 

2. 83 ! 

9. 18 

1943 

326 

1 

2. 85 ! 

11. 43 

1941 

395 

0 

2. 87 

13. 76 

1945 

352 

1 

2. 89 

12. 17 

1916 

403 

1 

2.91 

13.84 

1947 

378 

0 

2. 93 

12. 90 

1948 

295 

1 

2. 94 

10,03 

1949_ 

349 

0 

2. 96 

11.79 

1950 

281 

0 

2. 98 

9.42 

1951 

188 

1 

3. 02 

6.22 

1952 

135 

0 

3. 07 

4 39 

1953 

131 

1 

3. 11 

4 21 

1954 

149 

0 

3. 15 

4 73 

1955 

114 

0 

3, 19 

3. 57 

1956.. 

63 

0 

3. 25 

1. 94 


‘ From records of the Minnesota Department of 
Health. 

^ Population figures between censuses were inter- 
polated. 

' lation. of all cattle reacting to tests and regu- 
lates the importation of any cattle into the 
area according to jvhether the animals, or herds 
from which they originate, are infected or not. 
I5y 1956 all the counties in the State were oper- 
athig \mder this plan. 

The area plan of control, as it is operated in 
lllhmesota, has been successful. There has been 
a steady increase in the number of counties 
that have attained a certified status, except 
during "World War II and the immediate post- 
war period when progress in eradication nearly 

came to a standstill. 

more important, perhaps, is that the testing 
for recertification at the intervals required by 
State law and the Uniform Methods and Kules 


of the U. S. Department of Agriculture con- 
tinues to show a decrease in the incidence of 
brucellosis in cattle. This favorable progress 
is probably attributable to the Minnesota law 
and regulations that provide for the blood ag- 
glutination test of all cattle as the basis of the 
eradication program. The milk ring test and 
calfhood vaccination, while used extensively, 
are considered only as supplements to the syste- 
matic blood testing of all cattle. 

Effects of Program 

Figures 1-4 compare the number of cattle 
(taken from the U. S. Department of Agricul- 
ture’s official estimates of all cattle and calves 
on farms on January 1 of each year) with the 
number of hmnan cases of brucellosis, the per- 
centage of counties under the area certification 
program, and the number of cattle reactoi-s to 
brucellosis which were slaughtered. From 
these figures it can be seen that from 1927 to 
1918 when numbei-s of cattle increased or de- 
creased, there was usually a corresponding in- 
crease or decrease in the number of human cases 
of brucellosis. From 1919 to 1956, however, 
this relationship was no longer evident. 

It is apparent from the data in the figures 
that the area control program was effective in 
reducing human cases of brucellosis. During 
1919-50 the number of comities joining the area 
test program began to increase sharply. The 
years 1919-51 were the beginning of a rise to 
new heights of the cattle population and the 
number of cattle reactors slaughtered. Con- 
current with these upward trends there was a 
marked downward trend in the number of re- 
ported human cases of brucellosis. 

Table 2 shows the number of counties certi- 
fied year by year in Minnesota and the case 
rates in the certified counties as contrasted with 
those in the noncertified counties. The life 
table approach has been used in preparing this 
table. 

The total experience shows that since 1910, 
when the first counties were certified, the case 
rate has been 3.12 times greater in noncertified 
than in certified counties. 

Each year since 1912, except 1955 and 1956, 
the case rates have been significantly higher in 
noncertified counties. In 1955 and 1950, how- 
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Coincident with progress in the eradication of brucellosis in Minne- 
sota s cattle, the number of human cases have significantly decreased. 

Effect of Eradicating Brucellosis in Cattle 
on Incidence of Human Cases 

JOE R. HELD, D.V.M., HENRY BAUER, Ph.D., and RALPH L. WEST, D.V.M, 


B rucellosis was first reported in hu- 
mans in hlinnesota in 1927, and there was 
a general trend toward an increasing number 
of cases until 191G. Since 19-lG, however, the 
trend has been downward. llHiereas the case 
rate per 100,000 population was 0.2-1 in 1927, 
it was 1.91 in 195G. The ma.\imum case rate 
of 13.S1 occurred in 191G (table 1). The pur- 
pose of this study is to show the ell'ect of the 
area certification 2 )rogram on this rise and fall 
in the reported Jiumbor of human cases of bru- 
cellosis. 

One can assume that, as with any disease, an 
awareness of the disease’s presence in the State 
was needed before the majority of cases could 
bo diagnosed properly as brucellosis. In 1927, 
serologic and bacteriological services were in- 
troduced into the laboratories of the Minnesota 
Department of Health to aid in tlie diagnosis 
of brucellosis. These services were accepted 


Dr. Held, assistant veterinarian. Communicable 
Disease Center Activities, Public Health Service, at 
the lime of this study, is taking graduate work in 
public health at Tidane University. Dr. Bauer is 
director, division of medical laboratories, lllinne- 
sota Department of Health. Dr. West is secretary 
and executive officer, Minnesota State Livestock 
Sanitary Board. Dr. Herman Kleinman, chief, 
section of chronic diseases, Minnesota Department 
of Health, assisted in the statistical analysis of the 

data. 


by practicing physicians and have been used 
increasingly since that time. 

It should be noted here that the only cases 
counted by the Miimesota Department of 
Health are those confirmed bj"- an agglutination 
test with a titer of at least 1 : SO, accompanied 
by clinical syjuptoms suggestive of brucellosis, 
or confirmed by isolation of the organism from 
blood cultures. 

Other factors undoubtedly affectmg the num- 
ber of human cases of brucellosis in Minnesota 
are the number of cattle in the State and the 
extent of the area certification program per- 
taining to brucellosis in cattle. 

Statewide pasteurization of milk may also 
have played a role in decreasing the incidence 
of infection in humans. A law requii’ing pas- 
teurization was enacted in 1949, and a I’egula- 
tion prescribing minimum standards for grade 
A milk became effective under that law on 
March 31, 1952. No attempt will be made in 
this paper to evaluate the effect of pasteuriza- 
tion ha itself, since for our purposes the presence 
of BruceHa oi’ganisms in milk merely signifies 
an infected animal. 

In 1939 the Minnesota Legislature enacted a 
law authorizing the State Livestock Sanitary 
Board to control and eradicate brucellosis in 
cattle by means of an ai'ea plan. Under this 
plan, all cattle owners in a specified area are 
requiz’ed to participate in a testing program. 
The law also pi’ovides for the slaughter or iso- 
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Table 2 Total human case rates of brucellosis in certified and noncertified counties, Minnesota 

1937-56 


Year 

Number 
of certi- 
fied 

counties 
by end 
of year ‘ 

Number 
of lion- 
certified 
counties 
by end 
of year ' 

Person- 
years 
risk in 
certified 
counties 
(in mil- 
lions) “ 

Person- 
years 
risk in 
lion- 
certified 
counties 
(in mil- 
lions) ^ 

All cases 
in certi- 
fied 
coun- 
ties ^ 

All cases 
in non- 
certified 
coun- 
ties < 

Case 
rates in 
certified 
coun- 
ties ^ 

Case 
rates in 
non- 
certified 
coun- 
ties ® 

Ratio 
of certi- 
fied CR 
to non- 
certified 
CR 

1937 

0 

87 


2. 7923 


89 


3. 19 


193R 

0 

87 


2. 7923 


85 


3. 04 


1939 

0 

87 


2. 7923 


92 


3. 30 


1940 

7 

80 

0. 0563 

2. 7360 

1 

136 

1. 78 

4. 97 

1:2. 79 

1941 

13 

71 

. 1617 

2. 6306 

5 

172 

3. 09 

6. 54 

1:2. 12 

1942. 

20 

67 

. 3635 

2. 4288 

13 

247 

3. 58 

10. 17 

1:2. 84 

1943 

21 

66 

. 5251 

2. 2672 

15 

311 

2. 86 

13. 72 

1:4. 80 

1944.... 

22 

65 

. 5491 

2. 2432 

22 

373 

4. 01 

16. 63 

1:4. 15 

1915.... 

22 

65 

. 5491 

2. 2432 

24 

328 

4. 37 

14. 62 

1:3. 35 

1946.... 

22 

65 

. 5491 

2. 2432 

18 

385 

3. 28 

17. 16 

1:5. 23 

1947.... 

22 

65 

. 5491 

2. 2432 

22 

356 

4. 01 

15. 87 

1:3. 96 

1948.... 

22 

65 

, 5491 

2. 2432 

18 

277 

3. 28 

12. 35 

1:3. 77 

1949.... 

22 

65 

. 5491 

2. 2432 

33 

316 

6. 01 

14. 09 

1:2. 34 

1950... 

23 

64 

. 5395 

2. 4229 

9 

272 

1. 61 

11. 23 

1:6. 98 

1951... 

24 

63 

. 5691 

2. 4133 

15 

173 

2. 64 

7. 17 

1:2. 72 

1952... 

26 

61 

. 5903 

2. 3921 

7 

128 

1. 19 

5. 35 

1:4. 50 

1953... 

29 

58 

. 6280 

2. 3544 

11 

120 

1. 75 

5. 10 

1:2. 91 

1954.... : 

35 

52 

. 7204 

2. 2620 

10 

139 

1. 39 

6. 15 

1:4. 42 

1955 

54 

33 

1. 1775 

1. 8049 

65 

49 

5. 52 

2. 72 

2. 03:1 

1956 

78 

9 

1. 8386 

1. 1438 

45 

18 

2. 45 

1. 57 

1. 56; 1 

Total... 



10. 4846 

38. 3152 

333 

3, 800 

3. 18 

9. 92 

1:3. 12 


From records of the Minnesota Livestock Sanitary Board. i ur ,.1 

Based on the formula: person-years at risk = population in certified counties previous year plus one-half the 
acld^ certified population. . , . 

Total population minus the person-years at risk in certified counties during the current year. 

^ From records of the Minnesota State Department of Health. 

■' cased on the formula: CR=casesX 100, 000-^ person-years at risk. 


Table 3. Blood cultures positive for Brucella in humans, Minnesota, T932 56 


Year 

B. abor- 
tus 

B. suis 

B. meh- 
lensis 

B. meli- 
lensis or 
suis 2 

Y'ear 

B. abor- 
tus 

B. suis 

B. rneli- 
(ensis 

B. mcli- 
iensis or 
suis 2 

1932., 

13 

5 



0 

1946 

98 

6 

4 


1933. ■■■ 



0 

1947 

71 

6 

7 


1934. 

2 



0 

1948 

62 

0 

5 


1935.. 

9 



0 

1949 

41 

4 

17 





19n0 

22 

8 

4 


1930. 

4 



1 




1 

1 

1 

31 



0 

1951-. 

23 

8 

1 


1938. 



1 

1952 

17 

10 

1 


1939. 



3 

1953 

21 

6 

0 


1940 



7 

1954 

25 

2 

0 






1955. ... 

20 

0 

0 


1041, 

1942 

34 



2 



22 

33 



9 

1956 

6 

1 

2 


1943 

1944 



11 






51 



20 







65 

8 

9 
















fhc records of the ^Minnesota Department of Health. Cultures were not made prior to 1932. 

* Frior to 1945 dye test plates -were not used, and further identification of these two species was not made. 
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ever, there wiis a great shift in tlie population 
from a noncertihed to a certified status. Tins 
fact, coupled ^vitl\ the incubation, period of 
brucellosis and the difliculties that sometimes 
arise in establishing a diagnosis, iirobably con- 
tributes to creating a lag ellect, so that cases 
that actually occurred under noncertified con- 
ditions are being reported after the area has 
become certified. The dill’erencc in case rates 
in 195G is not statistically significant, which 
tends to uphold this hypothesis. 

Brucellosis in Homans From Cattle 

The question may arise as to Avhethcr or not 
the real problem of brucellosis in humans in 
Minnesota originates from contact with cat- 


Ftgure 1 . Number of coHle on farms, Minnesota, 
1927-56. 



Figure 2. Reported number of human cases of 
brucellosis, Minnesota, 1927—56. 



tie. In addition to blood samples submitted 
routinely for Bj-uoeJla culture, the division of 
medical laboratories of the MhmesQta, Depart- 
ment of Health attempts to obtain blood speci- 
mens for all individuals who show a Brucella 
antibody titer of 1 : 320 or higher. Of course, 
by the time arrangements are made to have 
blood submitted for culture, the patient is not 
abvays in that stage of the disease where there 
is bacteremia. 


Figure 3. Number of Minnesota cattle reoctors 
to brucellosis slaughtered, 1937-56. 



Figure 4. Percentage of counties under the area 
control program for brucellosis in cattle, Min- 
nesota, 1939-56. 



Public Heallli Reports 



With the northward movement of yellow fever, the Public Health Serv- 
ice is intensifying its program for control of Aedes aegypti, par- 
ticularly in international traffic zones of the yellotu fever receptive 
area of the United States. 


Measures Against Yellow Fever Entry 
Into the United States 

JOHN H. HUGHES, Ph.D., and JOHN E. PORTER, Ph.D. 


T he SUKGEOH general of the Public 
Health Service is authorized by the Public 
Health Service Act to make aud enforce regu- 
lations for preventing the introduction of dis- 
eases bf man into the United States and their 
spread in this country. The Division of For- 
eign Quarantine has the responsibility for 
preventing the importation of disease. This 
responsibility requires enforcement of quaran- 
tine regulations applicable to all traffic arriving 
Jiy air, sea, or land. 

Although there are other important diseases 
affecting man, the Public Health Service for- 
®ign quarantine regulations place particular 
emphasis on smallpox, cholera, plague, louse- 
borne relapsing fever, lousebonie typhus, and 
yellow fever. These diseases are recognized by 
the World Health Organization and by the 
health departments of many countries as the 
SIX quarantinable diseases. Five of them in- 
volve insects in their transmission and there- 
fore are of particular interest to entomologists. 

There are a number of entomological prob- 
lems in quarantine operations, but at this time 
particular consideration will be given to the 
detection and control of Aedes aegypti Limi. 
at airports, in dock areas of seaports, and at 
land-entry points. A. aegypti has played an 
important role in the transmission of yellow 
Lyer in many countries aromrd the world, and 
It IS the only widely distributed mosquito in the 


United States that is known to be a natural 
transmitter of the yellow fever virus. 

However, Raemagogus eguinus, a species of 
mosquito found naturally infected with yellow 
fever in Guatemala (i), occurs near Browns- 
ville, Tex., in limited numbers. This forest- 
type mosquito was collected in the Brownsville 
area in 1955 by Trapido and Galindo (2) , who 
found it in tree holes of thorn scrub; in 1957, 
by Eads and Strom (5) , who found it in water 
in tree holes of Texas ebony, Pitheoolohium 
flexicaule; and by Strom (unpublished record). 
Breland reported R. eguinus from cavities in 
the Texas ebony and from a hackberry tree (4) . 
This interesting addition to the mosquito fauna 
of the United States has a range extending 
southward from the Brownsville area to Colom- 
bia, South jVmerica, and is the only representa- 
tive of the genus Raemagogus reported in the 
United States. 

Historical Note 

Historically, yellow fever in its urban form 
has occurred on numerous occasions in epidemic 


Dr. Hughes is chief. Entomology Branch, Division 
of Foreign Quarantine, Public Health Service, Wash- 
ington, D. C., and Dr. Porter is the principal ento- 
mologist at the Public Health Service Quarantine 
Station, Miami, Fla. 
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TIio isolations that are made, however, repre- 
sent a random sampling of all reported cases. 
Table 3 gi^’es the number and type of Brucella 
organisms isolated from blood cultures for the 
period 1932 to 195C. From this information it 
can be seen that the majority of patients were 
infected with Brucella ahortu-i. Since it is 
knowii that in animals B. abortus is mainly 
found in cattle, it seems safe to assume that the 
majority of human cases in Minnesota resulted 
from contact with cattle. 

Summary 

Coincident witli progress in the eradication 
of brucellosis in cattle, there has been a signifi- 


cant reduction in the number of human cases. 

From 1927 to 1948, when the number of cattle 
increased or decreased, there was a correspond- 
ing increase or decrease in the number of human 
cases of brucellosis iu Miimesota. But from 
1050 to 1956 tlie number of human cases de- 
clined markedly in spite of a liigh increase in 
the cattle population. This change in trend 
results fz-om the elimination of some sources of 
human infection by the acceleration of the pro- 
gram for eradicating the disease in cattle. 

Since 1940, when the first cozmties were certi- 
fied as brucellosis fi-ee, the total experience has 
shown that the human case rate for brucellosis 
has been 3.12 times greater in noncertified areas 
than in certified ai-eas. 


Infant Care 

The booklet Infant Care first published in 1914, soon after the 
establishnzcnt of tlzo Childz-en’s Bureau, is now in its 10th editiozz. 
Izz addition to 40 million copies sold in this country, it has been 
tz'anslated and widely distributed abroad. 

The 10 editions reflect the Izistory of child care practices in tlie 
United States. In 1914, for example, fathers were advised not to 
play with au infjtnt son or daughter because it might result in “nervous 
distizrbances of the bab^'’ and upset his z’Cgular habits.” Experts now 
agz’eo that izzfants need the attention of their fatlzers as well as their 
mothers. 

Izz 1914 Iizfaizt Care did not advise even strained fruits until a 
baby was 7 or S months old, aizd solid foods were not recommended 
izntil after a baby was 1 year old. Today’s Infant Caz’e baby gets 
fruit juice at 2 weeks aizd solid foods within the first few months of 
his life. 

The Children’s Bureau is plamziizg the 11th revision of Infaizt Care. 
As in the past, the Bureau will have the advice of a technical advisory 
coznzuittee, composed of physiciazzs who repi'esent four major medical 
societies, azzd the guidance of parents, psj'clzologists, nurses, nutz'ition- 
zsts, antlu'opologists, social workez-s, parent educators, and others. 


Pi"' 



Yellow fever receptive area in the United States. 



)ellow fever receptive area (see map) the inci- 
dence of A. aeg^pti is considered sufficiently 
™gn to support yellow fever transmission, par- 
hcularly during the warm months of the year. 

he delineated area will be modified as may be 
necessary to reflect changes in the distribution 
pattern of the mosquito. 

Pfeventing Entry Into the U. S. 

fhe United States has a human population 
'''dch presumably is not immune to yellow 
®^er; it has a widespread distribution of a 
li^osquito vector of the disease; and it has a 
ustory of outbreaks of the disease. Also, the 
isease is present in areas comparatively close 
° our possessions in the Caribbean ai-ea and 
0 our southern ports and land-entry points, 
ortherinore, modern rapid transportation 
wakes it possible for persons in the incubation 
^h'ige of the disease and infected mosquitoes, 
wonkeys, or other animals to bring in the yel- 

O'v fever virus from counti'ies where it now 
occurs. 


Although the last outbreak of yellow fever in 
this country occurred more than half a century 
ago, and no cases of the disease have been re- 
ported on ships or other conveyances arriving 
at United States ports for more than 30 years, 
we cannot be assured of its continued absence 
from this country. 

Activities directed toward preventing tiie 
introduction of yellow fever into the United 
States are being carried on at various ports 
of entry as a part of a broad quarantine pro- 
gi-am. These include : 

• Eequirement of a valid yellow fever vac- 
cination certificate of any traveler from a yel- 
low fever area who arrives in or is destined 
for the yellow fever receptive area within the 
incubation period of the disease. 

• Medical examination of persons arriving 
from yellow fever areas and, if necessary, tlieir 
surveillance or isolation. 

•Inspection of monkeys and certain other 
primates coming fi'om yellow fever areas, and 
requirement of immunization against the dis- 
ease or retention in a mosquito-proof crate or 
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proportions in the United States. Tlie last 
opkleinie in this country occurred during the 
period July to December 1005, witli 8,309 cases 
and 90S deaths (d). 

'IVeuty-six cases of yellow fever, exclusive of 
laboratory cases such as those reported by Berry 
and Kitchen for the period 1029-31 (O'), have 
been reported in the United States since the 
1905 epidemic. Twenty-three of these were in- 
tercepted on ships in international traffic which 
arrived at Public Health Service cpiarantine 
stations. These cases are reported in the annual 
reports of the Public Health Service as follows: 


Fiiiral year Case^ Deatlm 

1907 (i 1 

1908 3 3 

1011 I 0 

1912 1 0 

1913 1 0 

iniT 2 0 

1022 a 0 

1023. . . 13 0 

192-1 ‘ 1 0 


* Sn.'-iKictcd. 


In addition, one case of unknown origin oc- 
curred in New Iberia, La., in August 1906; 
nnotlicr occurred in Honolulu during October 
1911 in a quarantine station employee who w.as 
detailed as a guard on a vessel on which a case of 
yellow fever was present; and an immigrant 
from ^Mexico was reported to have died of yellow 
fever in Houston, Tex., October S, 192-1 (7). 


Northward Movement 


One of the current problems facing the Public 
Health Service and other health agencies and 
involving entomology and I’elated discii)Iines is 
the northward movement of yellow fever in the 
^Vmericas. This disease was reported in both 
its urban and sylvan forms in Trinidad, 
B. W. I., in 1054 {S, 9) and in its sylvan form 
ill various countries of Central America follow- 


ng its api^earance in the Pacora area of eastern 
hniaina in 1948. Human cases of sylvan yellow 
ever occurred m Panama during tlie period 
948 to 1952, in Costa Eica in 1951 and 1952, in 
ficaragua in 1952, 1953, and 1954, and in Hon- 
[uras in 1954 {10). According to the Weekly 
Spidemiological Eeports of the Pan American 
ianitary Bureau, in Panama the disease was 
-miin detected in man in 1956 and 1957, and 


human cases were reported in Guatemala in 
1957. Also, as reported in the Weekly Epidemi- 
ological Reports, sylvan yellow fever occurred 
in the simian population in the forested areas of 
the countries enumerated, and in 1957 the dis- 
ease in monkeys was foimd in British Honduras. 

The yellow fever virus was isolated from 
naturally infected Ilaemagogus mesodentaius 
K. and K., Ilaemagogus equinus Theob., and 
Sabedies chhropterus Humboldt collected in 
Guatemala in 1956 (i), and from Ilaemagogus 
lucifer (H. D. and Iv.) collected in Panama in 
1957 {11), thus adding substantially to the list 
of known and potential transmitters of the 
yellow fever virus in nature. Sylvan yellow 
fever, as reported in the Weekly Epidemiolog- 
ical Reports, has occurred in all countries of 
Central America except El Salvador. Tims, 
only Mexico separates the continental United 
States from the Central American countries 
where yellow fever is known to occur. 

Receptive Areas 

Under the terms of the World Health Organi- 
zation International Sanitary Regulations now 
in force (7J) , areas in whicli the virus of yellow 
fever does not occur, but in wliicli A. aeggpti or 
any other domiciliary or peridomiciliary vector 
of yellou- fever is to be found under conditions 
that would permit development of the virus in 
the event of its introduction, are considered re- 
ceptive to this disease and must be so declared. 
Thus, the area of the United States, including 
insular Territories and iiossessions, wliere .4. 
aegijpti occurs constitutes our yellow fever re- 
ceptive area. Altbougb yellow fever does not 
occur in this area, it might conceivably be in- 
troduced and become established, at least 
temporaril)’. 

Tlie yellow fever receptive area of the United 
States, as delineated by the Public Health Serv- 
ice and reported to tlie World Healtli Organiza- 
tion in 1953, in accord with article 70 of the 
International Sanitary Regulations, comprises 
13 southern States. Puerto Rico and the Virgin 
Islands in tlie Caribbean area, and Hawaii and 
Wake Island in the Pacific area. Also, Guam 
has been added to this list, as rejiorted in the 
Weekly Epidemiological Record of the World 
Health Organization, January 195S. In the 


Public Health Reports 



of Florida and Texas. During the period July 
1957-June 1958, the !Miami entomological unit 
made J. aegypti surveys in airports and dock 
areas in more than 25 localities in Florida, in- 
cluding Fort Pierce, Jacksonville, iliami, Pen- 
sacola, St. Petersburg, Tampa, and West Palm 
Beach, J. aegypti breeding was observed in 6 
of the Florida airports inspected, with indexes 
as high as 4.0 percent. Breeding was also de- 
tected in 10 of the Florida docks inspected, with 
indexes as high as 9.0 percent. Outside Florida, 
similar surveys made during the spring of 1958 
in a number of airports and dock areas along 
the Atlantic coast as far north as North Caro- 
Ima revealed sparse breeding in one dock area 
in late June. 

Most of the A. aegyjiti breeduig was localized 
in overhaul and salvage areas of the aii'ports 
inspected and was not observed in the active 
traffic areas. Comparable conditions existed 
in the dock areas. Control measures included 
application of DDT spray and, when feasible, 
removal or destruction of containers or making 
them unsuitable for supporting A. aegypti 
breeding. Port authorities and health olScials 
in the area surveyed were apprised of the con- 
trol problem and of results obtained in the 
surveys. 

One finding of particular mterest made by 
the hliami entomological unit was extensive A. 
aegypti breeding at the Key West, Fla., mam 
city dock in water contained in old tires. This 
observation, made November 13, 1957, is par- 
ticularly significant in view of the fact that tliis 
mosquito had not been reported on Key West 
since November 1948 ( J. A. Mulremian in per- 
sonal communication, 1958). Although it is 
not known when or actually how A. aegypti 
turned to that island, continuous entomological 
surveillance is obviously necessary if costly and 
potentially dangerous health problems of this 
type are to be pi-evented. 

During the early months of the program it 
has been possible to give only limited attention 
to the airport and dock areas in New Orleans 
with reference to A. aegypti breeding. How- 
ever, no evidence of this mosquito has been 
found in the surveys. The program in this 
locality is being accelerated. 

Negative results also were obtained in 
searches for A. aegypti at airports and in dock 


areas of several port cities in Texas, includmg 
Brownsville, Houston, Galveston, and Corpus 
Christi, during the year ending June 30, 1958. 
Numerous potential A. aegypti breeding places 
were inspected and treated. 

Outside the continental United States, em- 
phasis is being placed on extension of the con- 
trol program to international traffic areas in 
Hawaii, where the mosquito is present, al- 
though apparently in diminishing numbers, 
and in Puerto Rico and the Virgin Islands. 

The current intensification of A. aegypti con- 
trol activities by the Public Health Service 
should provide exact knowledge on which to 
base plans, not only for eradication of A. 
aegypti from the United States, but for a con- 
timSig quarantine program to prevent reintro- 
, , • £ fliD trims or the vector. 
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other structure for a minimum of 9 days im- 
mediately before arrival in the yellow fever re- 
ceptive area. 

• Disinsectization of aircraft and ships and 
the entomological surveillance of airports and 
dock areas (IS). 


Aedes aegypil Control Programs 

For many years the control of -d. aeyypti 
and other mosquitoes has been an important 
part of the disease control program of the Pub- 
lic Health Servdee. During the latter years of 
j'cllow fever occurrence in this country, vari- 
ous sanitary measures, including mosquito con- 
trol, often were employed on ships aridving at 
United States ports {Li) . Witli the advent of 
international aerial tratRc, disinsectization 
measures were incorporated into the quaran- 
tine clearance requirements, particular!}’^ for 
aircraft arriving from foreign countries where 
yellow fever was prevalent. Supplemental to 
the disinsectization measures applied to air- 
craft and to some ships, an entomological sur- 
veillance and control program was put into op- 
eration and maintained at airports {16) and in 
dock areas liaving a southerly location and 
wiiere international tnitllc is most active. 

Prior to and during World War H the Pub- 
lic Health Service made other efforts to I'educe 
the populatiojj of this mosquito in some of tlie 
major airport and seaport areas in the south. 
In the late 1930’s the Division of Foreign 
Quarantine cooperated with certain counties in 
southern Florida in conducting mosquito abate- 
ment programs to reduce the A. aegypti popu- 
lation, particularly iu areas of Iieavy interna- 
tional tralUc. With the outbreak of hostilities 
the Service expanded these activities and, in 
collaboration with State health agencies, con- 
ducted a more extensive campaign in ports of 
entry in the south. These programs were di- 
rected toward reduction m the number of /i. 
aegypti, as a means of protection against tlie 
introduction and establishment of yellow fever 
{16), and toward the training of available per- 
sonnel who could be called upon to assist in 
any part of the country, slmuld yellow fever 
(or dengue) be introduced. Although the Pub- 
lic Heafth Service A. aegypU contx^ 
was discontinued after the close of World War 


II, other, more limited programs have beer 
conducted by local health departments. 

In July 195T the Public Health Service ap- 
propriation provided limited funds for the 
Division of Foreign Quarantine and the Com- 
municable Disease Center to collaborate in in- 
vestigations of A. aegypti control in the United 
Sta.teSj JneJudiDg' a 2 j eviiluation ct the threat oi 
yellow fever in this country. These investiga- 
tions should enable the United States to coinplj 
more fully with the terms of article 20 of the 
World Health Organization International Sani- 
tiuy Eegulations {13}, which state, "Every 
port and the area within the perimeter of every 
airport shall be kept free from Aedes aegypti 
in its larval and adult stages.” 

The Division of Foreign Quarantine’s portion 
of this broader and more comprehensive jiro- 
gram consists of the establisliment of entomo- 
logical units at Miami, Fla., Brownsville, Tex., 
and Hew Orleans, La. These units will survey 
their respective base stations, and other areas 
as directed, to determine the presence and abun- 
dance of the yellow fever mosquito on various 
types of conveyances and at airports, dock areas 
of seaports, and border-crossing points in the 
yellow fever receptive area. Control measures 
and cleanup campaigns will be carried on in con- 
junction with the surveys. It is expected that 
some investigations and observations will be 
made with i-espect to possible insecticide re- 
sistance, survey and control techniques, biology 
and behavior of A. aegypti, and other aspects of 
prevention of importation of yellow fever. 

The Communicable Disease Center will make 
surveys and otherwise obtain information to 
determine the distribution and abundance of 
the urban vector of yellow fever throughout 
the yellow fever receptive area and will carry 
on a project in a coastal city to ascertain costs 
and methods involved in eradication of A. 
aegypti in a specific urban area and the appli- 
cability of similar -programs in other urban 
communities in the receptive area. As resources 
permit, CDC will make other field and labora- 
tory investigations apropos of an A. aegypti 
and yellow fever control program. 

The most active phase of the A. aegypti con- 
trol program carried out by Division of Foreign 
Quarantine workers has been confined largely 
to the more important international traffic areas 
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Free Medical Care in Cities 

SELMA MUSHKIN, Ph.D., and BEATRICE CROWTHER, B.A, 


Approximately 7 percent of urban residents re- 
ported receipt of free medical services in 1950. 
Almost 4 of each 10 persons reporting receipt of 
some free services indicated they received physician 
services free; 1 of 5 reported hospital services; and 
another 1 of 5 reported laboratory tests, immuniza- 
tions, or X-rays. More than 4 of each 10 persons 
reporting free care indicated they received free care 
in public hospitals or through public assistance or 
private voluntary agencies. 

A larger proportion of persons spending $500 or 
more out-of-pocket for medical services reported free 
care than of those spending smaller amounts for 
medical services. Almost 9 percent of persons 19—44 
years of age reported free care as compared with 4 
percent of the population under 6 years of age. 
About 1 of 8 urban household members hospitalized 
during 1950 reported some free hospital services. 

O X’S important financial aspect of medical 
serviced is the volume of free care pro- 
vided for families by a multiplicity of public 
and private agencies. There is a paucitj' of 
data on the volume and relative importance of 
public and private aid in meeting medical care 
needs. In 1950, public expenditures for health 
and medical services acgregated about $2.-i bil- 
non; and voluntary health and welfare agen- 
cies spent $370 million (7). 

Household surveys can provide only a partial 
picture of free care, for the types of medical 
services that are financed by private and public 
aid often include long-term institutional care, 
such as that given in mental hospitals, which 
yenioves the recipient from the household. Yet 
't is of interest to determine even in an incom- 


Hr. Mushkin is an economist and Miss Crowther is 
® research analyst; both are in the Division of Public 
Health Methods, Public Health Service. 


plete way the numbers of persons receiving free 
care, the nature of this care, and the tj^pes of 
agencies providing it. 

In view of the interest in this aspect of financ- 
ing medical services, we processed data on free 
medical care reported in a snbsample of family' 
interviews. The information was gathered by 
the Bureau of Labor Statistics from 12,500 ur- 
ban families in its survey of consumer expendi- 
tures in 1950. In all, 2,414 families and 7,639 
persons were included in the subsample. The 
methods of sampling and weighting the sub- 
sample to estimate an urban aggregate have 
been presented in other articles {2, 3). The 
subsample included 50 percent of the families 
I’eporting no out-of-pocket medical caie ex- 
penses, 10 percent of those reporting some medi- 
cal expenses but in amounts less than $200, 20 
percent of those reporting $200 to $400, 50 per- 
cent of those reporting $400 to $1,000, and all 
families reporting medical expenditures of 
$1,000 or more (see table 1) . 

Totals for each of the medical care expense 
classes were weighted to adjust for the sub- 
sample size within each of the nine geographic 
regions used by the Bureau of Labor Statistics 
for its sample weights. Each of the nine 
regions in turn was then weighted in accord- 
ance with the relative population of these 
regions as estimated by the Bureau of Labor 
Statistics. 

Definition of Free Care 

The Bureau of Labor Statistics interview in- 
cluded the following questions as part of its 
section on medical and personal care : Did any 
family member receive medical care free in 
1950 ? If yes, about liow much was it worth ? 

In tlie interview, information was asked 
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pp. 104-108. 


New PASB Appointments 

Dr. Abraham Horvvih! of Chile has been elected director 
of the Pan American Sanitary Bureau, regional office of 
the World Health Organization, succeeding Dr. Fred L. 

Soper, who will end his third term January 31, 1958. 

The vote was taken October 1, 1958, in San Juan, Puerto 
Rico, at the Pan zVmerican Sanitary Conference, which 
is also the regional meeting for WHO members in this 
hemisphere. Dr. Horuilz’s name will he presented to the 
WHO Executive Board in January 1959 for appointment. 

The director-elect, who is on leave from his post as 
director of the School of Public Health of the University of Chile, is cur- 
rently serving as assistant director of that country’s National Health Service. 
He has been PASB consultant in training and education to various countries 
in the Americas. From 1952 to 1953 he was chief of the professional educa- 
tion branch at the regional office headquarters. 

Dr. Horwitz received his doctorate of medicine from the University of 
Chile in 1936 and a master’s degree in public health from Johns Hopkins 
Univeisity. 

Harold R. Shipman has been appointed chief of the Pan American Sani- 
tary Bureau’s Branch of Environmental Sanitation. 

Since he joined the World Health Organization’s stall in 1952, Mr. Ship- 
man has served in Turkey, Egypt, Austria, and the Americas. Previously, 
he was a sanitary engineer with the Minnesota Department of Health, the 
Farm Security Administration of the U. S. Department of Agriculture, and 
the American Red Cross in Korea. 

Mr. Shipman holds a bachelor of science degree in chemical engineering 
and bacteriology and a master of science degree in sanitary engineering 
from the University of Minnesota. He is the author of various publica- 
tions on sanitary engineering and is considered an autliority on water supply 
and sewage disposal. 
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Veterans Administration hospitals and Public 
Health Service hospitals, (&) through research 
programs, (c) under workmen’s compensation, 

(d) under arrangements paid by casualty in- 
surance, such as automobile liability insurance, 
and (c) under public assistance programs. 

The proportion of free hospital care indi- 
cated by the 1950 consumer expenditures sur- 
rey is similar to findings of the Health In oi 
raatioii Foundation. In its 1952-53 household 
survey, the foundation found that 1 oi 2 
cent of all families received only free hospital 

services (5). . ^ 

The most frequent type of service received 
without charge was physician care. Of those 
reporting free service, 1 out of each 10 reporte 
physician services outside of hospitals. ^ In- 
cluded among these services are those provide 
by physicians for members of their families, 
other relatives, employees, professional co - 
leagues, and patients unable to pay, services in 
outpatient departments of hospitals, industiia 
mplant medical services, and services provided 
for workmen’s compensation cases. The pei- 
sons reporting such services represented about 
3 percent of the urban population, or about 3 
million people. 

Services received from physicians on hospita 
staffs were in many cases included within free 
“hospital care.” There were many instances of 
hospitalization in which the information re- 
ported in the interview did not show out-of- 
pocket expenses for physician services, insur- 
ance benefits received, or free physician caie. 
hlany of those reporting care in v^eterans hospi- 
tals and military hospitals, for example, die 
not report free physician services. 

Table 1. Number of persons reporting free care 
in Public Health Service subsampie of Bureau 
of Labor Statistics interview schedules, i93 


Table 2. Percentage distribution of urban resi- 
dents reporting free medical care, by type o 
care, 1950 


Family out-of-pocket 
medi''iil care ex- 
iionditurcs 

Sampling 

ratio 

(percent) 

Number 
of per- 
sons 

Total 


7, 639 

Rone. 

50 

633 

Sl-S19n 

10 

2, 236 

5200-S399. 

20 

1,930 

5100-8999... 

50 

2, 287 

:uid OYpr 

100 

55'd 


Number 
of persons 
reporting 
free c.arc 


572 


Type of free care 


Residents reporting 
free care 


110 

169 

104 

165 

24 



Rlajor 1 
typo 

Rlultiple 

types 



100.- 0 



19. 4 

19. 4 


i^8. 9 



1. 4 



6. 4 


Latioratory tests, immunua- 

18. 2 

19.0 
1 . 3 
0, 5 

9 7 

UOnS, ftllCd 

1. 2 

1. 3 


2. 6 



10. 6 



In other instances, the families reportecl 
free physician services along with hospital 
care The information was tabulated a ii- 
butiinr physician seiwices uniformly to tlmse 
urban residents reporting free hospitalization, 
if the information did not 
the purchase of physician services. If the mul 
tiplLntries are counted in this way, almost _6 of 
each 10 persons reporting free services receive 1 
free physician care, including, m this distance, 
free care provided by physicians on staffs of 

^'‘"So^over, for those persons reporting mul- 
tiple types of free services, a single, major type 
Ss selected according to the relative impor- 
tance of the service. Entries reporting ree 

“hospital care,” for example, 
as a free hospital service even though othei 
types of care were also noted. Similarly, if the 
respondent reported free physician cai;e outside 
of a hospital and also free X-ray, drugs, oi 
other services the care was classified as free 
physician care. The order of the classification 
of entries corresponds to the arrangement m 

ttiblo 0 

Table 3 shows a distribution of the sources of 

free care. Each type of source, when multiple 
aid was reported, and the major source, as listed, 
are included. 

\ lar<m proportion of the respondents, some 
28*percent of those reporting free care, did not 
report the source of free cure received. 
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about each member of the family. The inter- 
viewers were instructed, with regard to these 
questions, that free medical care “is available 
in many cities in public and ]>rivato clinics and 
health centers. Free chest X-rays are given by 
the Public Health Service. In addition, many 
employers have a doctor on their staff who pro- 
vides medical care to employees at no charge. 
It may be difficult for a respondent to esti- 
mate the value of sucli service but ask him to 
give you his best guess, and to describe in de- 
tail what he received. Write jmur description 
of the services received in a footaote. Do not 
include medical care received because a family 
member is covered by a prepayment ijlan” (/f). 

Information on types of free care and their 
sources is taken from the intcrviewei's’ notes 
as recorded on the interviews. Tlie classifica- 
tions set forth in tables 2 and 8 are means of 
grouping the entries and arc not part of the 
original questions. 

As the instructions to the enumerators sug- 
gest, benefits i)aid by health insurance plans, 
including insurance financed in wliolo or in part 
by employer contributions, are e.vchided from 
free care. However, other types of insurance 
benefits and medical services recorded as free 
cure by the inteiwiewers were included: (a) 
automobile and other casualty insur.ance re- 
ceived as a result of an accident, (i) work- 
men’s compensation medical services and inplant 
medical sei-vices, and (c) medical services in 
union healtii facilities and in special railroad 
hospitals. Other typos of free care included 
care provided in public hospitals or financed 
under public jrrograms sucli as public assist- 
ance programs, care financed by private welfare, 
health, and religious agencies and hospitals, 
and care provided without charge by members 
of a health profession as a matter of profes- 
sional courtesy or as charity. The entries on 
free care appear to exclude medical services 
received at less than full rates, for example, 
reduced hospital charges. 

There seemed to be some instances in which 
respondents interpreted free care as care paid 
for by a relative or friend. We excluded the.se 
entries from free cai*e and fi'om the tabulations 
presented here. Because the value of sendees 
was only roughly guessed no attempt was made 
to tabulate responses on that score. However, 


the Bureau of Labor Statistics has tabulated 
these value items as part of the value of free 
items received for all goods and sendees. The 
amount of free medical care, according to an 
unpublished report of BLS, averaged $19 for 
all urban families, including families who re- 
ported no free care, and $123 for the 15.1 per- 
cent of families reporting some free medical 
care. 

LimitoHons of Data 

The Bureau of Labor Statistics study was 
designed to provide benchmark data on cost 
of living of urban families. Items of informa- 
tion on the interview that were not related 
specifically to the consumer price index were 
not defined as cax'efully nor edited as thor- 
oughly as other items, 

Tlie supplementaiy nature of the question on 
free care suggests that interviewers did not seek 
or obtain detailed and uniform answers. Dif- 
ferent respondents may have intei-preted the 
question differently. There are patent differ- 
ences in the completeness of information ob- 
tained by interviewers. 

Our findings necessarily reflect the definition 
of free care used by the Bureau of Labor Statis- 
tics, the errors in reporting information, in 
s<ampling, and in estimating the aggregates, and 
the imdei'-reporting of types of free services 
such as chest X-rays and school health services. 
In interpreting these findings, furthermore, the 
small sample size (table 1) must be borne in 
mind. 

Type and Source of Free Care 

Ui'han families reported receipt of a wide 
range of services free of charge (table 2). 
These included physician sexwices, hospital care, 
mn-sing care, dental services, laboratory tests, 
immunizations, X-rays, and drugs. ^ 

Free hospital services were obtained by 2 in 
each 10 of those reporting free services, a pro- 
portion representing about 1.5 percent of the 
urban population and almost 12 percent of those 
reporting hospitalization during the year. This 
proportion includes pereons who reported care 
without charge («) in State and local public 
hospitals and in Federal hospitals, including 
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fclioso I'eporfciu^ free care, iipproxinuitoly 13 per- 
cent received services as professional courtesy 
or iis cliarit}’.* another 13 ijercent received care 
through public assistance agencies; and for Id 
percent services vvere paid for by employers. 
Included in the lust are inidanfc medical serv- 
ices, services in connection with vvorkuien’.s com- 
[jensatiou cases, and employer ai'rangements 
other than health insurance. As indicated 
earlier, reporting instructions explicitly ex- 
cluded services received under health insurance 
plans toward which the employer contributed 
all or x^urt of the premium. 

Free hospital care was financed by public as- 
sistance or b}' Federal agencies for more than 
half of those reporting free hospitalization. 


Age and Income Differentials 

The proportion of persons reporting free care 
varied by age group (table -1). Free cure was 
reported for only -1 percent of the children 
under 0 years living in urban housebohls. In 
contrast, 8.S percent of those 19-M years of age 
reported receiving free care. The percentage 
of persons 05 to U years of age reporting free 
cave was less than the average for all age 
groups', however, the proportion of tho.se 75 
years of ago and over was about the same as 
the average for all age groups. 

In view of the volume of care provided for 
children througli schools, clinics, and public 


Table 3. Percentage distribution of urban resi- 
dents reporting free medical «are and free 
hospital care, fay source of care, 


1 

! 

1 

1 

1 

, „ 1 

Residents re- 
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cure j 
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1 
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100. 0 

! 

i 

100.0 
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(i. 6 

t 

19. 4 

nonproiit hospitals — - - 


1 13. 6 

26. 0 

Federal agencies - - 

12. 0 

i 12. e 

30. 6 

Public assistance -- 


11. 6 

i 1. 5 

Other organuations 

13. 7 

1 13.0 

7. 7 
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12. 6 

12. 9 

b. 7 

Health professions. - - ; 

1. 3 ! 

1. 3 

0 

Casualty insurance 
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2& 5 

28. 5 
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Table 4. Percentage of urban residents in each 
age group reporting free medical care, 1950 


Ago group (yeans) 

Percent 

All ago groups 

i 7. 2 



Under 0 

4. 0 

G-l8 

7.4 

10-11 - - - 

S.8 

•15-61 

6.4 

65-74 — 

6. 1 


7. 5 




liealth departments, it would appear that free 
care for children, especially those under 6 years 
of age, is under-reported. 

Tests of income and means applied in the 
administration of many public programs as well 
as programs of voluntary welfare and health 
agencies suggest that persons receiving services 
provided without charge are primarily in low- 
income families. Our findings indicate no 
great concentration of free services in low-in- 
come families. Those with relatively high 
family incomes also received free medical care. 
Approxinnitcly IS percent of the persons re- 
porting free care were in families witli incomes 
of less than $2,000 per year; about 12 percent 
of all urban residents in 1950 were m families 
with incomes below $2,000. At the other end 
of the income scale, about 5 percent of those 
receiving fi’ee care wei’e m families with in- 
comes of $7,500 or more, whereas 7.6 percent of 
all urban residents in 1950 were in families witli 
that income (table 5). 

A larger percentage of urban residents m 
families with incomes under $2,000 reported 
free medical care than those with higher in- 
comes. The percentage of persons reporting 
fi-ec medical care decreases until the income 
level reaches $4,000 to $4,999 and then tends 
to increase except for the highest income level. 
Tin's pattern of receipt of free medical services 
by income classes may reflect differences m 
types of Tree medical services available m tUe 
community, mile free care ^^mgeih on 
need is available through public 
such as public assistance programs and btate 
and local public hospitals and through ve ei 
aus' benefits for uon-service-connected dis 
abilities, there are other types of medical c. J 
progranm under which eligibility is connected 
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Gerontology 


DISCUSSION GROUP 


The following are authors’ abstracts of presentations to the gerontology 
discussion group at the National Institutes of Health, Public Health Service, 
during the first 6 months of 1958. 

The planning of this series originated in the gerontology discussion group 
at the National Institutes of Health. In 1954 a group of about 20 staff 
members from various fields at the Institutes decided to meet once a month 
for informal discussion of some selected aspect of gerontology. The 
meetings have continued to this date with a de-emphasis on formality. The 
first chairman was Dr. Paul Stevenson of the National Institute of Mental 
Health, ^vho served, until his retirement at the beginning of 1955, in arranging 
for speakers in response to suggestions of the group and of scheduling the 
meetings at appropriate times. In 1957, the discussion group was spon- 
sored by the newly formed Center for Aging Research, under the direction 
of Dr. G. Halsey Hunt, to encourage the free exchange of information on 
aging. 

Apart from the specific content of the presentations, other facts have 
emerged about gerontology in this 4-year period. Interests are clustered 
about certain foci: the molecular level; the general biology of the whole 
organism; the disease processes; the psychological aspects of aging; and 
the sociological or societal aspects. These seemed to be the respective in- 
terests of the gerontologists themselves at the lectures. It also became ap- 
parent in the discussions that it is impossible to compress gerontology into 
the confines of a single discipline, profession, or dogma. 

— James E. Birren, Ph.D., Chairman, chief of Section on Aging, National 

Institute of Mental Health, Public Health Service. 


Ckanses in Cells 

^^en an animal grows old, cells in various 
Pitrts of the body deteriorate so that they are 
no Iwger able to fulfill their various functions 
“s efficiently as they did when the animal was 
jounger. Why is this true? We should like 
much to find out, for if we knew perhaps 
'''6 could find some way of delaying the aging 
process, 

73, No. 


For many years, cytologists have tried to dis- 
cover in what ways an aging cell differs from a 
young cell. The results of their painstalring 
studies have not been impressive, and even 
though an occasional morphological change has 
been described, we know nothing about the why 
and wherefore of such change. Perhaps the 
main reason is that cytologists, both those using 
ordinary light microscopes and those using elec- 
tron microscopes, have compared the appear- 
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( 2 ) Mushk5n, S. : Ago differential in medical spending. 

Pub. neulth Hep. T2: 113-120, February 105T. 

(3) Mubhkin, S.: Characteristies of large medical ex- 

penses. Pub. Health Rep. 72 : C07-702, August 
193T. 

(J) U. S. Bureau of l.abor Statistics: Survey of con- 


sumer expenditures in 1950; coUeetioa manual. 
Washington, D. C., January 1931, p. 111. 

(3) Anderson, O. W., and Feldman, J. J.: Family 
medical costs and voluntary health insurance; 
a nationwide survey. Xew York, JlcGraw-Hill. 
193G, p. 139. 


Specialized Training Courses In Environmental Health 


The following courses are scheduled for 
January and February 1959 by the Robert A. 
Taft Sanitary Engineering Cetiter in Cincin- 
nati, Ohio: 

January 22-23. Basic Radiological Health. 
Fundamental technical knowledge needed for 
radiological healtli work, with stress on basic 
nuclear physics and chemistry. Prerequisite 
for several other courses. 

January 12-16. Chemical Microscopy for 
Analysis of Air Pollutants. Emphasizes the 
applicability of techniques of chemical micros- 
copy, conventional and polarized, to qualita- 
tive and quantitative identification of atmos- 
pheric particulates. 

January 26-30. Radioactive Pollutants in 
Air. Intensive training for professional per- 
sons concerned with radioactive contamina- 
tion of the air. Laboratory practice, using 
commercially available sampling and moni- 
toring instruments, comprises about half of 
the course. 

January 26-30. Sanitary Bacteriology of 
Water. E-vtciisive coverage of bacteriological 
examination of water, including the most prob- 
able numbers methods and the membrane 
filter method. 

February 2-6. Microbiological and Chem- 
ical Examination of Milk and Dairy Products. 


Theory, laboratory techniques, and inter- 
pretation of tests used in evaluating the 
sanitary quality of milk and dairy products. 

February 9-13. Laboratory Methods for 
Prevention and Control of Foodborne Dis- 
ease. Methods, standards, and operating pro- 
cedures for a food sanitation program. 
Demonstrations and laboratory exercises in- 
clude microbiological and chemical methods 
for food quality control, and procedures for 
enumeration, isolation, and identification of 
food poisoning bacteria. 

February 9-20. Community Air Pollution. 
Broad, technical coverage of air pollution in- 
cluding the roles of the community, State, 
Federal Government, and industry, and ordi- 
nances and legislation. 

February 16-20. Radioactive Pollutants in 
Water. Intensive training for water supply 
and pollution control officials concerned with 
the radioactive contamination of water. Prior 
completion of the basic radiological health 
course is desirable. 

Address applications to the Chief, Training 
Program, Robert A. Taft Sanitary Engineer- 
ing Center, Public Health Service, 4676 Co- 
lumbia Parkway, Cincinnati 26, Ohio, or the 
medical director in a regional office. 
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fclu'oiigli old age. In an earl}^ study on the 
adult worker honey bee, the brain (like that of 
jnaiiimals, including humans) showed a slow 
but steady fall in number of the original cells 
from the first day of adult life to a total loss of 
35 percent of that number by extreme old age. 
In the hone}' bee, enzyme studies of the bram 
(cholinesterase) and of muscle (phosphatases) 
related to energy buildup and release failed to 
show any corresponding changes with age. 
However, the quantitative relationships among 
these enzyme systems aiapear to be concerned 
with development and maintenance of flight 
ability, which is well developed in advanced old 
age. In the male housefly, on the other hand, 
which loses its ability to fly by the 10th day of 
adultliood, the wings are frayed, and both the 
acid phosphstiise and the niagnesium-sctirsted 
aclenosinetriphosphatase s h o w' pronounced 
drops in activity to a minimum by the 10th 
day. 

During the course of this biochemical study, 
moreover, it became apparent that male house- 
flies had a considerably shorter average as well 
as shorter maximum longevity. By a series of 
studies involving constant humidity, tempera- 
ture, and conditions of maintenance and rear- 
ing, longevities of male and female flies were 
compared in offspring from hundreds of gen- 
erations of breeding of a standard laboratory 
strain of houseflies. Data accumulated for 
more than 4,000 paii-s of flies of both sexes con- 
firm the presence of an aging factor in the male 
which results iii a longevity that is almost 70 
percent higher for the female than the male. 
Experiments with reduced and enriched diet 
for the aging adult show that the average 
longevity of the male is not altered by such 
dietary variations ; the female longevity, on tlie 
other hand, can be increased by inclusion of 
powdered whole milk in a sugar and water diet 
fed to tlie aging adult. 

In a current study, the possible jpresence of 
C’ Lansing” factor in the aging of houseflies is 
being investigated. Eggs, usually collected at 
u very yoimg parental age, were collected at 
later and later parental ages; offspring from 
these collections were isolated and allowed to 
''ge under controlled conditions of temperature, 
bumidity, and complete diet. Fii’st I’esults 


clearly indicate that longevity of tlie male off- 
spring is tlie same, regardless of the parental 
age at which the egg has been laid. In the case 
of the female offspring, after the sixth day of 
adult life, the older the parents at o%'iposition, 
the shorter the average longevity of the off- 
spring. The 30-day mortality of female off- 
spring hatched from eggs collected from 
parents 27 days old, for example, was 90 per- 
cent, exactly equal to that of males from eggs 
laid at all ages. A mortality of 50 percent was 
found for female offspring of yoimg parents, on 
the other hand. 

Thus, for the housefly, it appears that tliere 
is a relatively immutable aging factor in the 
male as opposed to an aging or longevity factor 
in the female which is labile to the extent that 
a limited diet as well as advaiiced pai-ezital age 
at the time of oviposition markedly reduces the 
average and maximum longevities of such 
females. 

Studies are being continued on tlie relative 
roles of the male and female pax'ents in the cur- 
tailment of the longevity of female offspring 
hatched from eggs collected at an advanced 
parental age. 

'—Morris Rockstein, Ph.D., associate professor of 

physiology. New York University College of iledi- 

cine. New York City. 

Aging and Longevity in Rats 
Under Favorable Conditions 

In 1945, a special rat colony for research on 
aging and longevity was set up in an old build- 
ing at tlie Columbia-Presbyterian Medical Cen- 
ter. We attempted to produce conditions as 
ideal as possible in the belief tliat, for satisfac- 
tory results, the colony had to be maintained 
Under uniform conditions for a long period, 
with freedom from noise and other disturb- 
ances and with the elimination of infectious 
diseases. 

To this end, we installed an air conditioning 
system with temperature and liumidity control. 
We adopted a uniform diet, wliich lias been 
used for the last 13 yeai-s. AU outside light was 
closed off. Indirect fluorescent liglits were in- 
stalled on a time switcli to give 12 hours of light 
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ance of dead old cells ■with the appearance of 
dead young cells. And the methods used in 
killing cells so that they may bo sectioned and 
stained could easilj^ destroy any evidence of age 
changes in the protoplasm. 

Ph^'sically, the cell is a colloidal engine, ajid 
it is proper to look for changes in the colloids 
of which this engine is composed. In order to 
appreciate the types of changes that may occur, 
Ave need to Icnow the nature of the protoplasmic 
colloid. The 'u’orlc of many years has shown 
tlnit the interior protoplasm in the cell is fluid 
surrounded by a stilt’ cortex. 

This protoplasmic fluid does not behave like 
an ordinary protein or an admixture of such 
protein and lipid; it is strangely sensitive and 
can suddenly change from a fluid (sol) state 
to a more or less stilt gel. This reaction is simi- 
lar to that occurring Avhen the blood of verte- 
brates clots. The reaction is dependent on the 
presence of calcium and also on the actiA'ation 
of a clotting, proteolytic enzyjue. Work on the 
nature and reactions of the protoplasmic colloid 
has been summarized in two books by the 
author, the Dynamics of Living Protoplasm, 
published in 1950, and the Viscosity of Proto- 
plasm, which appeared in 195S. 

According to E. Gimther’s article in Pro- 
foph-isina in 1957, when plant cells age the outer 
cortical layer becomes less rigid and the in- 
terior 2 )rotoplasin becomes decidedly more vis- 
cous. This is exactly what I found in 1956 
for ae’iu"’ eizct cells of the marhio Avorm Ghae- 
toptevus^ as reported in ProtopJasma. The loss 
of rigidity in the cortex of a cell is generally 
due to a loss of calcium from this region. The 
cortex normall}' behaves as a semipermeable 
membrane and offers resistance to the passage 
of ions into a cell. As is Avell knoA\m, the jAerme- 
ability of a cell membrane increases as the 
presence of calcium in it declines; as the cortex 
loses calcium, the cell becomes more permeable 
to calcium ions. The result is tliat calcium en- 
ters aging cells more readily than it does young 
cells. This is presumably Avhy so many aged 
cells and tissues have been found to have a 
higher calcium content than young ones. 

Because the protojjlasm in the cell interior 
is so sensitive to calcium, entrance of calcium 
in increased amoimts can cause a clotting re- 
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action, as already noted. For this reason old 
cells may show increased viscosity of their in- 
terior jirotoplasm or may even become vacuo- 
lated, for 211 ’onounced clotting often causes 
A’acuolization. Moreover, aging cells tend to 
suck more and more calcium out of the blood; 
this tends to lower the calcium content of tire 
blood. Such a lou'ering of calcium concentra- 
tion in the blood is knmvn to result in a loss of 
calcimn from the bones, hence the diseases of 
osteoporosis and osteomalacia, so common in 
old jreople. 

Naturally, we are far more interested in the 
age changes that occur in liigher animals than 
in tho.se in 2 )lants or in tlie egg cells of in- 
vertebrates. Eecently an attemjrt has been 
made to stud}' tlie colloidal changes that occur 
in the course of the aging process in the cells of 
cats. Snell studies are far more difficult to 
make and various technical difficulties have to 
be overcome. However, it is possible to study 
lir'ing muscle fibers of kittens and mature cats, 
and such studies have commenced. Also at- 
tempts are being made to study the colloidal 
properties of liver cells from cats of various 
ages. 

— L. V. Heilbrunn, Ph.D., professor of general 
physiology. University of Pennsylvania, Phila- 
delphia, Pa. 

Aging in Insects 

Although not a guarantee of exiiected residts, 
the Avise choice of a suitable animal for labora- 
tory research may often prove to he the basis 
for the slim margin of difference between suc- 
cess and failure of an e.xperiment. 

For studies in aging, members of the largest 
of all animal phyla, the ArthroiAOcla, aiipear to 
be ideal because of their small size, low cost of 
maintenance, relatiA'ely small Sf)ace require- 
jnents for large numbei’S of animals, and high 
reproductiA'e jAotential. Most of all this high 
re 2 jroductiA''e potential is linked to a relatirely 
short life history, as few as 29 days on the aver- 
age for female houseflies (17.4 for males) and 
33 days for adult worker honey bees. 

These tAVo species of insects have been the 
subjects of structural, biochemical, and bio- 
logical studies from the moment of emergence 
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who do, not all are equally alllicted; many who 
receive good care may require it less than some 
who receive little or none. 

Wliere psychotherapy is regarded as a 
luxury, psychiatric disorders will not be iden- 
tified; where the needs lor physical care re- 
main nnrecognized because of socioeconomic 
circumstances, frank illness and associated 
emotional disturbance may pass for physiologi- 
cal decline. If we are to provide services for- 
aged persons to matclr their real needs for 
medical care by present-day stairdards, tire way 
inequalities in the distribution or receipt of 
care come about must be studied, especially 
where governmental or charitable ageircies are 
instrumental in providing these benefits. A 
knowledge of the characteristics of persons now 
receiving different types or gradations of socio- 
medical treatment may permit inference or 
clarification of how they were selected for care 
or suggest preventive measures. 

As part of a preliminary survey for the New 
York State Department of Mental Hygiene, 
more than 600 persons 65 years of age or over 
selected at random from nm-sing homes, old-age 
homes, and State hospitals were examined for 
comparison of their physical and mental func- 
tioning. The nursing home population was in 
the poorest condition from the point of view of 
physical function, while persons in the homes 
for the aged functioned b^t. Those in State 
hospitals were intermediate. About 40 percent 
of the aged first adnrissions to a hospital who 
survived the first 3 months required active 
medical care. New admissions to the State hos- 
pitals Were in the pooi-est physical condition 
of all. Aged qrersons readmitted to the State 
hospitals for disorders developed in early j'ears 
were generally in good physical condition. 

Advanced age and physical disability tended 
to go hand in hand in State hospitals and in 
homes for the aged; nursing home residents 
showed the same degree of disability at all ages. 
Persons beyond the age of 75 appeared to have 
physical disability with equal frequency in all 
ii^titutions. Patients in the best physical con- 
dition did best on tests of mental status as indi- 
cated by comparison of the institutional 
population. 

Iwo hundred and ninety-three subjects 65 
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years and older selected on a random basis 
from the variety of nursing and old-age homes 
were tested by hi. Pollack and R. Kahn for the 
capacity to perceive properly simultaneous 
tactile stimuli to the face and hand. About 
half of the subjects made persistent errors. 
The results exactly paralleled those of question- 
naire examinations for mental status. The de- 
fects in perception were found in increasing 
numbers with advancing age and decreasing 
fimction but preponderantly in persons where 
early formal education was absent or scant. 

The institutions studied ivere relatively 
homogeneous both as to the backgr-ound of their 
residents and to the general level of alertness of 
the residents. There are apparently interpene- 
trating factors of selection wdiich create an 
institutional milieu. Furthermore, these fac- 
tors have a continued influence in maintaining 
the cultural milieu. The resideirts contribute 
to a culture -which in turn acts upon them for 
better or worse. In this way, np to a point, the 
good institutions probably grow better and the 
poor grow worse. 

The fijidings imply that disorders of 
perception related to disorientation and 
mental disorder in the aged are strongly 
mfluenced by cultural background and also 
are related to physical functional capacity. 
In our society good early education may 
act as a protection agamst decline of mental 
and physical functioniiig in the later years; 
it may help to provide special protective devices 
for oneself ; or it may be an index for correlated 
protective factors. In all likelihood all these 
possibilities are true. The sequence may be: 
poor education conti-ibutes to socioeconomic 
deprivation, socioeconomic deprivation contrib- 
utes to illness, illness to invalidism or impair- 
ment of function, impairment of function to 
mental disturbance, mental disturbance to dis- 
ability or invalidism, and invalidism to socio- 
economic dejn-ivation. 

Studies of this nature appear doomed to un- 
cover the banal, but the manner in which the 
obvious is uncovered may suggest practical 
measures for prophylaxis and treatment. By 
mference, a large number of the mental dis- 
orders of the aged can be traced to economic and 
health problems of their preceding years. Good 
socioeconomic circumstances, good education 
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and 1*2 iiours of darkness each 24 hours, and 
special cages and shelves were designed for our 
j)urposes. In addition, we have endeavored to 
avoid unnecessary noises and rough handling. 

Our stock of animals came .originally from 
the Sprague-Dawley Laboratories. From 
these original animals we have bred our o'wn 
with 2 closed lines of random-bred animals and 
2 lines of hi-othev-sistev meetings. 

In the beginning, as in otlior x*at colonies, 
there was a high incidence of respiratory dis- 
ease, which now has practically been elimi- 
nated. This was done by Dr. Benjamin N. 
Bci’g, who destroyed all obviously infected ani- 
mals and all suspected of liaving respiratory 
infection, as well as those which failed to gain 
weight in a normal manner. Thereafter, with 
a colony nearly free from respiratory disease, 
we have been able to study the onset of lesions 
of other diseases without the complication of 
I>ulmonary infection. 

As our animals become older and reach a 
moribund state, they arc killed and given com- 
plete autopsies. Tlio data obtained arc care- 
fully tabulated so that wo have been able to 
determine the relationship between age and the 
onset of lesions of various types and to study 
the development of these lesions from early to 
severe stages. 

We have recently published a study of the 
data on five major diseases in male rats (Simms 
and Berg, in the Journal^of Gerontology 12: 
244-252, 1957) . Findings show that for each 
of these diseases the onset of tlio early lesion 


adenoma of the pituitaiy is found in less than 
25 percent of the older animals, but all those 
susceptible acquire this tumor before 900 days. 

The logarithmic increase in the human death 
rate with^ advancing age, first reported by 
Gompertz in 1825, has been a matter of concern 
for many years. The reason for the loga- 
ritlimic increase has not previously been ex- 
plained. Our data on rats show that their mor- 
tality follows a similar but very much steeper 
logarithmic curve. We have been able to show 
that this is not due to a change with age in 
the duration of the diseases from early to late 
stages but rather because the mortality parallels 
the onset of the major diseases that contribute 
to the death of these animals. As was stated 
above, the onset of these major diseases has a 
typical sigmoid curve. We have found, 
furthermore, that the probability of onset of 
new lesions of each disease when plotted against 
age gives a curve with a definite peak suggestive 
of a normal disti*ibution curve. In other 
words, for each disease there is an age of max- 
imum probability of acquiring a new lesion of 
this disease, and the resulting mortality follows 
a logaritlunic curve, like the human mortality 
curves with which we are familiar. 

— Henky S. Simcs, Ph.D., Columbia Universky 
College of Physicians and Surgeons, New York 
City. [This study was carried out on grants from 
the Josiah Macy, Jr. Foundation and the Albert 
and Mary Lasker Foundation, and grant H-945 
from the Public Health Service.) 


gives a sigmoid curve when plotted against age, 
but the shape of the sigmoid curve depends 
upon the tj'pe of lesion. For example, myo- 
cardial degeneration lias a relatively flat curve. 
This disease is first seen in some of the ani- 
mals as early as 200 days of age, but a period 
of 900 more days elapses before the cuiwe levels 
off with no further incidence. On the other 
hand, degeneration of voluntary muscle is not 
seen until 550 days of age, but the curve rises 
so sharply that there is a 100 percent incidence 
after only 550 more days. 

Witli some diseases, such as periarteritis, only 
a portion of the animals are susceptible. The 
remainder are apparently immune to this dis- 
ease with the result that the sigmoid cuiwe 
levels off at 60 percent incidence. Sinularly, 


Evaluation and Treatment 
of Older Persons 
in Need of Psychiatric Care 
in a Metropolitan Area 

By ciUTent standards, mental disorder is 
common, and emotional ills, by some definition, 
affect everyone. However, circumstances often 
dictate that treatment be reserved tor disturbed 
and disturbing persons who need specialized 
cai-e for their welfare or that of society. Even 
for them there may be limited resources. 
Obviously, not all psychiatrically ill older per- 
sons reach points of medical care. Of those 
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jects to acquire the conditioned eyeblink re- 
sponse. Of the 13 subjects in this group, 4 sub- 
jects gave no conditioned responses during the 
80 conditioning trials, 7 gave from 1 to S, while 
3T and 75 were given by the other 2 subjects. 
There were no instances of failure to condition 
in the two younger groups. This result con- 
firms the report of Gakkel and Zinina although 
their study does not include data on the condi- 
tioning perfonnance of younger subjects. To 
accouirt for the failure of older subjects to con- 
dition, Gakkel and Zinina quote Pavlov as con- 
cluding that “liveliness of the nerve processes 
suffer (s) from the development of senile 
changes.” They also invoke the construct of 
inertia of the sthnulating process at senile age. 

These results suggest the consideration of an 
adaptation hypothesis to account for the rela- 
tive uiiconditionability of elder subjects. It 
IS known that subjects wbo were adapted to the 
UCS (air puff) showed a significantly lower 
level of conditioned eyelid responses than sub- 
jects who were not given pre-adaptation trials. 
It is proposed that in the course of many years 
of living the eyelid response and pi-obably 
other responses have been “adapted out” and 
thus are less susceptible to subsequent condi- 
tioning. Research is underway to study several 
consequences of this hypothesis ; that both fre- 
quency and amplitude of blink are reduced as 
a function of age. The pu’ocedures employed 
111 the present study did not i^rovide data on 

these variables. 

Harry W. Braun, Ph.D., professor of psychol- 
ogy, University of Pittsburgh. {This investiga- 
tion ivas supported in part by research grant 
M-1365 from the National Institute of Mental 
Health, Public Health Service. Richard Geisel- 
hart assisted in the study.) 

Cornell Lonsitudinal Study 
on Occupational Retirement 

The Cornell study of occupational retirement 
IS a longitudinal study of a jjanel of subjects, 
»iost of whom were born in 18ST, 1888, or 1889. 

urrently, there are appx-oximately 2,400 partic- 
hiants in this study; they do not constitute a 


representative sample in a statistical sense, but 
represent widely divei-gent backgrounds and 
all the geographic regions of the country, 
alfcliougli the major concentration is from the 
more heavily industrialized sections. With the 
exception of a disproportionate number of 
professionals, the participants approximate the 
total male employed po|nilation from age 60 to 
64. The investigators consider the population 
to represent the “normal aged.” 

In this preliminaiy analysis of findings from 
the study, the major independent variable is 
occupational status or the change in that status 
from wmrker to retiree. The dependent valu- 
ables, adjustment, subjective health, and eco- 
nomic deprivation, apjxroximate the Guttman 
scalar pattern. Emphasis is upon the hicidence 
of changes among the persons who retire and 
those %vho continue in gainful employment. 

Our data have not supported the hypothesis 
that, in general, retirement leads to a decline in 
adjustment. We liave found that continued 
employment for some older persons may result 
in a decline in certain measures of adjustment 
equal to or greater than changes experienced 
by pei'sons who retire. This general findixig 
was confirmed by data from tlie two periods 
under analysis : 1952-54 and 1954-56, 

Age identification as a measure of adjustment 
was also examined; the data suggest clearly 
that retirement does not result in a deteriora- 
tion in age identification. The retired are no 
more likely to experience a decline in age 
identification than the gainfully employed. 

We also examined the data on the relation- 
ship betv'een tlie forms of retirement and ad- 
justment and we noted that a pereon’s attitude 
before retirement is a more influential factor 
affecting a person’s adjustment than the cir- 
cumstances siUTOunding retirement, tliat is, 
w'hether the decision was made by the person 
himself or his employer. Pei-sons -who have 
neg.ative attitudes toward retirement ai-e more 
lilcely to evidence inadequate adjustment in re- 
tirement thair .are those with positive .attitudes 
before retirement. 

By means of the longitudinal analysis, it was 
shoxvix that the association between retirement 
and health is largel}' explaiixed by the fact that 
people in poor health tend to retire ;uid not 
that retirement affects health iiegativelj'. Tin's 
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oai’ly in. life, {vi\d, tlic pvotection of physical 
healtli tlirough the provision of social, public 
liculth, and general medical services promise to 
decrease the number of disoriented aged per- 
sons and the intensity of their disorders in the 
future. For those now ill, social rehabilitation 
tecliniques and good general medical treatment 
may mean the reclamation of a number of dis- 
oriented ami maladjusted aged persons, hlu- 
tually damaging reciprocating relationships of 
person and institution should be interrupted; 
at times this requires no more than provision of 
the very important service for the protection 
of mental health: good medical care. 

— I. Goldfaub, hl.D., oj/ice of the constillant 
on services for the aged. New York Stale Depart- 
ment of Mental Hygiene, (Queens Village, N. Y. 


Ase Differences in the 
Acquisition and Extinction of 
Conditioned Eyelid Responses 

The eyeblink is difficult to condition in per- 
sons over 60 years of age, but when conditioned, 
is more resistimt to extinction^ according to a 
i-eport by L. B. Gakkel and V. Zinina in the 
Fiziologk'hcsku Zhitrnal (Moscow) in 1953. 
This report stimulated a study to provide syste- 
matic information on eyeblink conditioning and 
extinction among childi-en and young and old 
adults under the same controlled conditions. 

The subjects were 15 boys iu the age range 
8-10 years, with a mean age of 9.36 years; 15 
young men aged 18-25 years (mean age 20.63 
years) ; and 13 men aged 62-8-1 years (mean age 
70.5 years). Tlio old adults were nouinstitu- 
tionalizecl and were either employed full time 
or part time or were retired. 

The conditioned stimulus (CS) w.as an in- 
ci'ease in tlie brightiiess of a 6-cm. circular milk 
glass disk from 1 to 1.5 apparent foot-candles. 
The duration of the CS on each trial was 1 sec- 
ond. The unconditioned stimulus (UCS) was 
a puff of air with an intensity of 2 pounds per 
‘square inch delivered to the right eye, with a 
duration of 500 milliseconds. iUl subjects were 
(riven 80 conditioning trials. Intertnal inter- 
vals were spaced at 10, 15, and 20 seconds ac- 


cording to a prearranged schedule. Following 
the 80th conditioning ti-ial, 20 extinction trials 
were given iu which the CS-UCS mterval was 
lengthened to 1,500 milliseconds. Subjects were 
tested in a dark and relatively quiet room. Tiie 
equipment for recording ej'eblinks and present- 
ing the CS and UCS was similar to that of 
K. ^Y. Spence described in the Journal of Ex- 
perimental Psychology in 1953. 

Tlu-ough the 60th conditioning trial, the con- 
ditioning curve for tlie children was consist- 
ently above that of the young adults, and it 
was above that of the elderly group throughout 
tlie entire 80 trials. The conditioning perfor- 
mance of the young and old adults was similar 
througli the ftrst 20 trials after which the yoimg 
group im 2 )roved markedly and the elderly 
group only slightlj". The conditioning curve 
of the children was negatively accelerated, that 
of the young adult group was positively accel- 
erated, while the curve of the old adults was 
Hat. At the start of conditioning, either the 
performance level of the children or the rate of 
conditioning was relatively high or both were 
high. On the otiier hand, the performance 
level of the other two age groups at tlie be- 
ginning of conditioning was relatively low or 
the rate of conditioning was slow or both condi- 
tions prevailed. 

Statistical evaluation of these results was 
made by the ilann-Whitney test. The differ- 
ence between the number of conditioned re- 
sponses made by the childreii and the old adults 
was significant beyond the .003 level of confi- 
dence for a two-tailed test (Z7=23). The dif- 
ference between the munber of conditioned 
responses made by the young adidts and tlie old 
adidts was also significant beyond the same 
level of confidence (Z7=25). Tlie children and 
young adults did not differ significantly in the 
number of conditioned responses (Z7— 89). 

Eesistance to extinction was also inversely 
I’elated to age. The use of the Mami-TOiitney 
test showed that the children made significantly 
more conditioned responses during extinction 
than the elderty adults (^7=37; P<.002) as 
did the young adults (Z7==49, P<.05). Tlie 
two younger groups did not differ significantly 
in this respect. 

The main and striking finding of this study 
was the relative inability of the rfderly sub- 
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Brussels lYoiid Fair 


J STEWART HUNTER 


A EXffiBIT on public health and medi- 
al cine in the United States was on display 
a tie Brussels World Fair between August 
and October 19, 1958. Housed in three 
ings adjacent to the main American Pa- 
yihon, the exhibit was designed and built by 

the Public Health Service. 

> Hunter is Assistant to the Surgeon General for 
‘iHormalwn, Public Health Service. Mr. Hunter, 
n’ , '^Jiompson, assistant chief. Visual Aids 
one i, Department of Health, Education, and Wel- 
e, and Harry Wiener, visual information officer, 
for^^^tl Services, Public Health Service, 

^ ^^^se-man team who conceived and built 
**** in' Brussels after some preliminary plan- 
m the United States. 
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Its purpose was to tell the story of progress 
in American liealth during the past several 
decades with some emphasis, as well, on the 
imfinished tasks that lie ahead. 

A disiday on American health was consid- 
ered important for several reasons : 

First, how a nation provides for the health 
of its people is a significant gauge of how tiiat 
nation lives. In Dr. Howard Rusk's phrase, 
‘‘The emphasis we place on dignity and serv- 
ice for oiir sick and handicapped is [also] a 
hallmark of life in America.” 

Second, the story of American accomplish- 
ments in liealtli is exportable. Health tech- 
niques, methods, knowledge, and facilities de- 
veloped in the United States are now being 
used in many parts of the world. We are al- 
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part of tho analysis is based prijnarily upon 
self-appraisals of health; but the findings are 
substantiated b}' the analysis of objective 
changes in health, that is, ratings by examining 
physicians. As in otlier studies, we do find a 
higher incidence of relatively poor health 
among persons who have retired, but it would 
seem that tiiis correlation can be understood in 
terms of poor health leading to retirement and 
not the reverse. 

One of tho most obvious and objective etl'ects 
of retirement is economic, for it is tlie rare 
retiree who is able to maintain his preretirement 
income. Ifo'svever, it .seems agi'ced by a number 
of students of retirement tlnit objective income 
must bo interpreted in terms of the needs and 
wants of tho persons. Tho researclier studying 
retirement mnst bo aware of the subjective as- 
pects of income. In the Cornell stndy we de- 
veloped a measure of what wo call economic 
deprivation in order to determine clianges in 
attitude regarding objective changes in eco- 
nomic status. The panel analysis shows clcaidy 


that retirement contributes to tlie development 
of economic deprivation. However, the data 
also indicate a perhaps more striking finding r 
a high proportion of retirees possess a sufficient 
•‘role flexibility” that enables them to adapt to 
a greatly reduced income. 

One general conclusion from this study, of 
which a fuller report appears in a forthcoming 
issue of the Joxu'ml of Social Issues, is that 
longitudinal surveys of retirement can point to 
the need for reexaminmg some stereotyped ideas 
about the effects of retirement. Tliere ajrpears 
to be a wider range of adaptability and adjust- 
ment than is commonly thought. 

— Gordon F. Streib, Pii.D., professor of sociology, 
Cornell University. [Initially supported by funds 
from the Lilly Endoiument, Inc., the study notv 
continues through grants from the National In- 
stitute of Mental Health, Public Health Service. 
Contributions to the analysis were made by Dr. 
Wayne E. Thompson, assistant professor in Cor- 
nell’s sociology and anthropology department.) 


New Sections of Excerpfa Medico 

Trv'O new sections of Excerpta Medico, Rehabilitation (Section 19) and 
Gerontoiogy and Geriatrics (Section 20) were begun in July 1958. Each 
is published monthly by the Excerpta Medica Foundation. 

With tlie objective of •‘opening another avenue to aid the medical pro- 
fessions in this 20th century challenge, the conquest of disability,” the 
Reliabilitation Section is devoted to e.xperiniental, clinical, and program 
aspects. The first issue contains 314 abstracts, arranged according to a 
preestablished classification system to facilitate reference. Publicatioir of 
this section is aided by a grant from the Office of Vocational Rehabilitation, 
Department of Health, Education, and Welfare. 

The new Gerontology and Geriatrics Section, aided by a grant from the 
Public Health Service, covers the whole field of aging and the aging process. 
Recognizing that the subject is of social as well as medical concern, it in- 
cludes such topics as social behavior, social welfare, economics, and politics 
in addition to purely medical problems. 
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ready contributing substantially to health 
throughout the world, and President Eiscu- 
liower lias suggested that we seek ways to in- 
crease that contribution. 

The Brussels fair presented an opportunity 
to tell that story. The objective, therefore, 
Avas not only to show Avhat we do in liealtii and 
how we do it, but to illustrate the enormous 
potential Avhich the export of American ideas 
and techniques in health holds for people in 
otlier nations. 

Two further points about this e.xhibit should 
be mentioned. First, exhibits are not tlie only 
nor necessaril}' the best method of presenting 
American accomplishments in liealth to the 
Avorld. All tlie technicjues of public education 
and health information could— and should— be 
employed if we are to do a really signilicant job 
on the world scene. 

Second, the Brussels exhibit cannot bo con- 
sidered a prototype of exhibits abroad. For 
example, it Avas necess.ary to lit tlie story into 
a physical structure designed for another pur- 
pose. From mid-April until mid- July the 
three buildings, used ultimately for the health 
displ.ay, had housed an exhibit on mifniished 



Outside the public health and medicine exhibit at 
the Brussels World Fair are Dr. Leroy E. Burney, 
Surgeon General of the Public Health Service, and 
(right) Dr. Thurston J. Davies, executive director 
of the American Pavilion. The panel inscription, 
like all signs and captions in the pavilion, is in 
English, French, and Flemish. 


tasks in tho United States, specifically on man 
in relationship to man, on man in relationship 
to nature, and on man hi relationsliip to his 
enA'ironment. iloreover, events obliged ns to 
design and develop most of the health exhibit 
on the spot Avithin 3% weeks. 

Tlie major problem in planning the exhibit 
Avas to encompass the tremendously A'ariecl and 
complex stoiy of American liealth Aiuthin man- 
ageable visual form. IVe started with seA'eral 
basic assumptions: (a) the story Avas not to be 
told cliauvinistically but in a spirit of sensible 
candor Avhich presented Avliat has been done 
and Avhat remains to be done in the United 
States; (&) the exhibit Avas to include as many 
elements of public health and medicine m this 
countiy as possible, rather than cover the work 
of a single profession, group, or mstitution, 
Avithin or outside gOA’ernment; {c) because of 
its Avide scope, the story had to be presented 
impressionistically rather than literally. 

The decision Avas made, therefore, to classify 
health work in the United States under four 
broad areas of activity: prevention, treatment 
of the sick and disabled, medical and hospital 
care, and control of tho environment. 

To round out tho story of American health 
Avhich the exhibit simply outlined, Ave relied on 
a group of young Anerican college students em- 
ployed in the United States PaAnlion to seiwe as 
guides, to answer questions, and to describe as- 
pect s of American life not fully pictured. These 
guides Avere thoroughly briefed and were given 
fact sheets wliicli contained more detailed in- 
formation than the displays included. 

The theme of the entire exhibit was summed 
up in the opening j^anel of the first building ; 

“Better liealth is one of man’s brightest 
dreams. 

From the beginning, man has fought pesti- 
lence, disease, suffering, and premature death. 

The face of the enemy is changing . . - 
from death-dealing scourges to diseases tliat 
maim and disable. 

The Aveapons ImA^e changed . . . from nos- 
trums to miraculous drugs and the skills of 
modern medicine. 

The scene is changing . . . from the pace of 
rural life to the tempo of great cities. 

But the struggle endures and better health 
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promise for luuukiml. They were a-sked, for 
example, to tell visitor's of the successful use 
of antibiotics against yaws in Haiti. Similarly, 
it was suggested that they mention the con- 
quest of malaria in the United States, and the 
rvorldwido malaria eradication camjraign now 
being undertaken tlirough the World Health 
Organization. 

The section on care covered rehabilitation of 
the ill or handicapped and American progress 
in developing hospital and medical facilities. 
“Hospitals are needed for a growing popula- 
tion,” the accompanying text read, “and for the 
care of the elderly whose numbers, in America 
as in other lands, are steadily increasing. 
Fmrcls voted by the Congress of the United 
States or contributed by individual Americans 
have built thousands of hospitals in recent 
years. More are being built; more are needed.” 

In this field, the guides were briefed on the 
steadily insing level of medical care in America 
brought about by research, new drugs, new 
methods of surgery, improved medical and pub- 
lic health practice, and perhaps most important 
and basic to this rise, tlie sustained public 
interest in the improvement of health. They 
were also given information on tlie accomplish- 
ments of the joint Federal-State-local hospital 
construction pi’ogram and on the health and 
medical care pi'oblems of an aging population. 

Among a wide range of possible subjects, 

o — water pollution and air pollution — which 
are common to industrialized nations, were 
chosen to illustrate control of the environment. 

Two brief statements accompanied the pic- 
tures : ‘’As great cities grow’, so do the hazards 
of environment. Pittsburgh, Pa., America’s 
smoky city,’ has cleaned up its air. Both air 
and water pollution, are uirfinislied tasks for 
other cities in the U. S. and throughout the 
world.” And, “Wastes from industrial plants 
and over-taxed disposal systems in growing 
suburban areas contribute to polluted rivers, 
^funy thousands of streams and lakes pi’ovide 
good clean water. The job of restoring many 
othei* livers is a big one — a task in which Amei’i- 


caii industry, local communities, and the Federal 
Government are cooperating.” 

Three “before and after” photographs of 
Pittsburgh illustrated accomplishments in re- 
ducing air pollution. The environment section 
provided an opportunity for the guides to dis- 
cuss briefly other subjects such as sanitation, 
personal hygiene, the safety of w’ater and milk 
supplies, and the safety and quality of food and 
drugs. 

The third building suggested the world 
toward which wm are moving, a world in which 
the great diseases will have yielded to 
the impact of research, control measures, better 
care of the ill and the handicapped, and in- 
creasing control over the environment. 

An important part of this section showed the 
pattern in which health services are provided 
to the people of the United States. It is a 
partnership of the many: the health profes- 
sions, voluntary agencies, universities and re- 
seai’ch centers, hospitals and clinics, citizens 
groups, and local, State, and Federal Govern- 
ments. 

America's healtli objectives for the future 
were siunmed up in t-wo brief panels. The fii-st 
panel contained a quotation from President 
Eisenhow’er : “We shall not i-elax in the struggle 
against disease. The health of our people is 
the A’ery essence of our vitality, our strength 
and our progress as a nation.” 

This statement on the importance of health, 
equally relevant to all nations, sums up the value 
tliat Americans place on this intimately human 
need. 

On the opposite panel there was a statement 
of objectives which embodies both the domestic 
ideal and the concept of America’s role in rela- 
tionship to other nations : 

“To continue, through research and im- 
proved public health and medical practice, the 
fight against suffering and premature death in 
America . . . 

“To help pursue, through the World Health 
Organization and other means, the search for 
a healthier world.” 
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The liealth objectives of the United States were 
sujiinied up in a quotation irom Prosidoiit Eiseii- 
hower: “We shall not relax hi the struggle against 
disease. The health of our people is the very essence 

of socliujn Jhioride to 2 >revent dental caries. 
The fluoride stoiy was chosen not only because 
it is illustrative of research aiijdiecl to human 
health but also because of the wide iJrevalence 
of dental ctiries abroad and tlie fact tliat fluori- 
dation of communitjf water su^iplies is a sinujle, 
inexjiensive method of cutting dowm measurably 
on such defects. 

The section on treatment, also presented in 
terms of accomplishment and of challenge, il- 
lustrated the story of antibiotics. For the 
world of science the antibiotics are a triumph 
of research; for the United States they are a 
triumph, as well, of mass production methods. 


of our vitalily, our strength and our progress as a 
nation.^’ The panel containing the statement in 
three languages was in the building devoted to health 
in the future. 

The exhibit showed the source of antibiotics, 
simirle molds; how they' are refined and mass 
produced ; their tremendous variety ; how they 
are administered ; and the diseases against which 
they have been most effective. 

The text stated : “In 1929, a brilliant English 
scientist. Sir Alexander Fleming, discovered 
2 Jenicillin. Since then, thousands of new drugs 
and matiy new medical techniques have given 
hoiie to millions and relieved untold human 
suffering. As long as jieeclJess deaths occur, 
medicine's great challenges rema'm.” 

The guides could again 2 roint out the inter- 
national character of research and its infinite 
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Eesidtimcc <o insecticides on the part of in- 
sects of public health importance is by no means 
restricted to housetlies and mosquitoes; cer- 
tain cockroaches, ileas, lice, and bugs are also 
resistant. There are now 44 species of vector's 
and pestiferous insects that are resistant to one 
or more insecticides ( / ) . The geographic areas 
involved and the number aird type of insecti- 
cides to which insects have become resistant are 
increasing steadilj^ 

Tliere are 2G species of resistant insects that 
are vectors of diseases such as malaria, yellow 
fever, encephalitis, diarrhea and dysentery, ty- 
phus, filariasis, dengue, and Chagas’ disease. 
Nine species of anopheline vectons of malaria in 
t countries, including Anopheles qiiadrimaeii- 
latus in the United States, have been found re- 
sistent to one or more of the insecticides gen- 
erally used in residual spraying of homes for 
malaria control. 

The contmued effectiveness of insecticides 
against malaria vectors is important to our 
ability to cope quickly with localized outbreaks 
of reintroduced infection and consequent pos- 
sible spread of the disease. In the fight against 
msectboi'iie enteric diseases, resistance in house- 
flies has necessitated the development of newer 
and more effective insecticidal measures and 
peater dependence on elimination of flj' breed- 
mg. The rising standard of living in the 
United States, particulai-ly since World War 
fi, has been accomj>anied bj' rapid expansion 
m organized mosquito control programs and 
other types of community insect control activ- 
ities. In addition, household use of insecti- 
cides in the United States has increased tre- 
mendously during this period. It is estimated 
that from $75 to $100 million is expended an- 
nually in America for chemical control of in- 
sects of public health importance. Resistance 
to insecticides, therefore, is an important con- 
sideration in both the effectiveness and cost of 
control activities. 

CDC Investigations of Resistance 

The Communicable Disease Center of the 
Public Healtb Service initiated laboratory and 
mid investigations of insect resistance when 
the problem was first recognized. These con- 
tinuing studies, conducted by tlie Technical De- 


velopment Laboratories in Savannah, Ga., may 
be grouped as {a) fundamental investigations 
of the biological mechanism involved; (5) de- 
tection, measurement, and evaluation of the im- 
portance of insect resistance; and (c) develop- 
ment of remedial measures. Throughout the 
period of these studies, technical assistance has 
been given to other Federal agencies and the 
State.s. 

Ilesistance may be defined as the abilitj' of an 
insect population to withstand a toxicant to a 
greater degree than a normal population and 
to transmit this characteristic from one gen- 
eration to another {2). Three types of bio- 
logical mechanisms of insect resistance are 
generally recognized; (a) physiological mech- 
anisms which enable insects to withstand or 
detoxify insecticides within their bodies, (5) 
morphological mechanisms which prevent a 
toxicant from entering the body, and (c) be- 
liavioristic mechanisms which permit changes 
in the insect's behavior patterns so as to avoid 
exposure to lethal dosages of insecticides. 
Studies conducted by the Communicable Dis- 
ease Center have been concerned primarily with 
pliysiological and behavioristic mechanisms. 

Physiological Resistance 

In the CDC laboratory investigations of the 
physiological meclvanism of resistance, strains 
of various insect species, principally houseflies 
and mosquitoes, are selected for resistance by 
exposure through a innnber of generations to 
a particxrlar insecticide. Information on tlie 
mechanism of resistance then is obtained 
through studies of the absorption and metabolic 
fate of insecticides in both resistant and sus- 
ceptible strains of the insect species. 

Research is continuing on the ixhysiological 
mechanism of resistance of houseflies to DDT 
and other chlorinated hydrocarbons and to cei-- 
tain organic phosphorus compounds. Residts 
of these mvestigations have sxqxported the find- 
ing that the cause of resistance to DDT is the 
conversion of DDT to DDE, a degradation 
product less toxic or harmless to the insect. 
This conversion process is effected througli the 
action of an enzyme, DDT-dehydrochlorinasu 
(^)- 

Physiological resistance in insects other tlian 
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The increasing resistance to insecticides is threatening the impressive 
^ins III control of vector borne diseases. T he Communicable Disease 
LeiUer is studying the biological mechanisms of resistance and means 
of detecting and couiUeracting this phenomenon, and is providing 
technical assistance for other Federal agencies and the States. 


Insect Resistance to Insecticides 


R. 1. HAMMERSTROM 


S OME of the major acliioveimMits in public 
healtli since 10-14 have becji realized 
through the use of newer insecticides, beginning 
witii DDT. Important veclorborne diseases, 
such as malaria, typiius fever, yellow fever, a)ul 
iuseerhorne enteric infectious, have been con- 
trolled etl'ectively in certain parts of the world 
and virtually eradicated in others through the 
use of iiisecticitlc-s. In the United States, for 
e.vample, malaria is considered to bo near eradi- 
cation; endemic typhus fever morbidity has 
fallen from a peak of 5,401 reported cases in 
1044 to an ailtimo low of about 100 eases nn- 
juiallj'. These phenomenal achievejuents in 
thi.s countiy and elsewlierc are attributed for 
the mo.-^t part to the use of DDT. 

The development of resistance to insecticides 
by many iniportant disease vectoi-s, liowevor, 
threatens the continuation and extension of 
worldwide progress in the cojitrol of vector- 
borne diseases. For this reason, insect resist- 
ance is internatioirally recognized by leading 

4/r. flammerstrom, formerly deputy chief of the 
Technology Branch, Communicable Disease Center, 
Public Health Service, Atlanta, Ga., is now the 
regional sanitary engineer. International Coopera- 
lion Administration, Department of International 
Health, Lima, Peru. This paper, luith minor 
changes, was presented at the meeting of the United 
Slates-Mexico Border Public Health Association, 
April 8, 1958, in Juarez, Chihuahua, Mexico. 


health authorities as the most important prob- 
lem facing organized vectorboi’ne disease con- 
trol 2 >rograms today. 

Worldwide Significance 

Resistance of houseflies to DDT was first 
noted in Italy in 1946. In immediately follow- 
ing years, the phenomenon was reported from 
other countries, including the United States 
in 104S. Resistance of houseflies to DDT led 
in subsequent years to the use of related clilo- 
riiiated hydrocarbon insecticides, such as meth- 
oxyclilor, TDE, lindane, chlordane, heptachloi*, 
and dieldrin, with tlie result that resistance to 
these cojnpoimds also developed. Todaj’, house- 
fly resistance to DDT and to other chlorinated 
hydrocarbons is evident in practically all 
countries of the world. In some areas, includ- 
ing tlie United States, houseflies are begimiing 
to show resistance to the more recently cle- 
velofied organic ^^hosfihorus compounds. 

Moscpiitoes began to show resistance to DDT 
at about the same time as houseflies. The first 
observations of resistance were reported for 
Cidex pi piens. also in Italy. Resistance to DDT 
and other clilorinated hydrocarbons soon be- 
came evident in a number of species of culiciue 
and anopheline mosquitoes in many countries. 

As with houseflies, certaiii species of niosquitoes 
are now resistant to soine organic jrhospborus 
compounds. 
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ti'ol, unci too frequently the failure to obtain 
control hiis been attributed to resistance when 
other factors were responsible. 

A method and a kit have been recently de- 
veloped for wide-scale use in detecting the 
presence and extent of resistance in adult mos- 
quitoes in malaria and other control programs. 
Such a method, if standardized, would also 
provide a valuable means of measuring in the 
held the susceptibility levels of various species 
of mosquitoes. The testing apparatus is a 
modification of equipment developed earlier by 
Fay and associates {11). In general, the test 
procedure entails exposing adult mosquitoes to 
commerciallj' prepared paper surfaces treated 
with formulations of DDT or dieldriu in Ri- 
sella oil. Papers selected for use in the test 
Idts provide surfaces of 0.25 to 4 percent DDT 
or 0.05 to 1.6 percent dieldriu to be used at 
specific exposure periods, hlortality is deter- 
mined following a 24-hour holding period (12) . 
The test procedure and kits are being evaluated 
m the field in the United States and in other 
countries. 

The Technical Development Laboratories 
make every effort to keep up to date on the 
occurrence of insect resistance, especially in the 
United States. Distances of resistance that 
arise in the course of CDC’s studies are iiives- 
dgated thoroughly. The finding of malathion 
resistance in a strain of houseflies in the vicinity 
of Savannah, Ga., in 1956 has already been 
described. In Bolivar County, iNIiss., in 1955, 
A. quadrimaculatus was found to be highly 
resistant to dieldrm. Followup laboratory 
studies indicated that this strain also was 
highly resistant to BHC and chlordane (13). 
This finding represented the first detection of 
resistance in A. quadrimacidatus to clilorinated 
hydrocarbon insecticides in the United States. 

Information on reported or suspected insect 
resistance is received from State health depart- 
ments, mosquito abatement districts, agi’icul- 
tural agencies, research institutions, and other 
Sources in this country. These reports arc 
studied carefully with such followup inquiries 
may be necessaiy to ascertain whether or 
imt the resistance actually has been confirmed 
oil the basis of experimental data. In some 
mstances, the Technical Development Labora- 
tories liave confirmed specimens submitted 
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from the field. I'or example, laboratory stud- 
ies recently have been conducted on a colonized 
.strain of housefly against wliich both malathion 
and Diazinon became ineffective at a dairy in 
Phoenix, Ariz. (10). This strain had been suc- 
cessfully controlled with malathion from 1954 
to July 1956, at which time Diazinon was sub- 
stituted for malathion because of inadequate 
control. Effective control agam was achieved 
until June 1957. Topical applications of mala- 
thion, Diazinon, and parathion at CDC’s lab- 
oratories indicated the stram to be resistant to 
all three compounds. 

Technical Assistance 

In addition to laboratory confirmation of 
suspected resistance in field operations, techni- 
cal assistance is available from CDC’s State 
Aids Section to State and local health depart- 
ments and other organizations concerned in 
determining or confirming tlie presence of re- 
sistance in an bisect species. In the past few 
years, a number of such requests from States 
have been met. Currently used and other 
available insecticides have been evaluated in 
field operations, and changes in control meas- 
ures have been recommended. 

IVliile additional knowledge on the mecha- 
nism of resistance is being gained through re- 
search, the necessity of combating the present 
problem requires continuing studies for the dis- 
covery and development of new and improved 
insecticides and methods for their use. CDC 
is conducting laboratory and field tests to eval- 
uate the insecticidal activity of experimental 
and available commercial conipoimds against 
both susceptible and resistant strains of arthro- 
pods. Both recognized artliropod vectors of 
disease and those species generally regarded as 
pestiferous are used in such tests. Principal 
attention is given to insects indigenous to the 
United States, but resistant strains from other 
countries are also tested. Such tests not only 
determine the most effective commercial com- 
pounds but also are used in the development 
of new and improved insecticidal materials. 

For the control of houseflies, DDT and other 
chlorinated hydrocarbons are being evaluated 
as larvicides and also as aclulticides in the form 
of residual deposits and space spraj\«. Or- 
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lioiisollies ulso has been hivestjgaled. For ex- 
ample, the enzyme system involved in the de<»- 
vadatioii of DDT by DDT-resistant body lico 
lias leceived some attention. Tlie products of 
the metabolized DDT, however, have not yet 
been identilied {4). 

Colonization of a dioldrin-resistunt strain of 
-•i. (juadi'imaculaiiis is underway in the labora- 
tory, and the mechanisms of resistance to this 
insecticide will be studied when the resistant 
laboratory colony has been established. 

Consideration of the subject of physiological 
resistance would not he complete without some 
mention of genetics in relation to the acquisi- 
tion of resistance. It is generally recognized 
that more understanding of genetics is es-sentinl 
to explain how a population of susceptible in- 
sects can become resistant Uwouglv expesnve 
to insecticides. Limited genetic studies by 
CDC have included obj-ervations on the pat- 
erns of acquisition and loss of resistance in re- 
sistant houseflies. It is apparent tliat more 
than one pattern of resistance may arise from 
selection of a given strain and also that the 
pattern of resistance lo3.s in partially reverted 
strains may not parallel tlio pattern of resist- 
aiioe acquisition. 


Behavioristic Resistance 


While changes in insect behavior patterns are 
recognized as a mechanism of resistance to in- 
secticides, tliero have been relatively few con- 
firmed cases of behavioristic resistance (o). 
The lack of a greater number of such cases is 
generally attributed to tlie paucity of studies 
and observations of insect behavior prior to the 
use of insecticides for control of the selected 
species involved. 

Several examples of behavioristic resistance 
have been found in our work. As a result of 
reduced flight in the presence of DDT-synergist 
space-spray applications, resistant flies contact 
less spray than suscejjtible flies. Studies of the 
resting habits of flies in rural and urban areas 
have "suggested that following exposure to 
residual DDT applications these insects 
chan^^ecl their nocturnal resting places from in- 
doors to outdoors during the warmer periods of 


the year (0.7). 

. la lhab, both 


behavioristic and physiological 


resistance to malatliion was demonstrated in a 
strain of houseflies in the Savannah, Ga., area 
(^) • ^ was the initial I’eported occurrence 
of resistance to malatliion by houseflies in the 
United States. Following 12 weeks of effective 
control at a dairy with a malatliion bait prepa- 
ration (2 percent malatliion at a dosage of 4 
ounces of bait per 1,000 square feet of floor 
area), fly populations began to increase in spite' 
of more frequent treatment and changes in 
types of bait formulations. Observations re- 
vealed that the flies were no longer attracted to 
the malathion baits, but actually appeared to be 
repelled by them. The majority of the flies ap- 
proached the bait in flight but failed to alight 
on it; a true behavioristic response. Both the 
behavioristic and physiological types of re- 
sistaiiee in this strain of houseflies were con- 
firmed in subsequent laboratory and field 
studies (0). 

In 1057, Sclioof and Kilpatrick observed a 
similar pattern of behavioristic resistance in the 
Anderson strain of houseflies collected at a 
chicken zninch near Savannah, Ga. (JO ) . Lab- 
oratory tests indicated that a colonized strain 
of this housefly was higlily resistant to mala- 
thioii and less susceptible to parathion and 
Diazinou than a standard laboratory strain. 

The ecology and biology of both resistant and 
normal populations of vectors are important 
iiS2)ects of CDC’s research on resistance. Studies 
are conducted of breeding requirements, biting 
and resting habits, and changes in life cycles or 
biotic [potentials of resistant and susceptible 
strains. Such information is important in de- 
tecting and understanding behavioristic resist- 
ance and for developing and applying effective 
control measures. 


Defecting and Measuring Resistance 

One of tlie most imjiortant [jroblems con- 
fronting those responsible for carrying out 
vector control programs is the early detection 
and measurement of resistance to insecticide in 
an insect sjzecies. Evidence of resistance is ob- 
served through reduced insect mortalities fol- 
lowing the use of insecticidal formulations and 
apjilication tecluiiques which previously pro- 
vided effective control, ifany factors othei 
than resistance can influence the degree of con- 
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Conctuston 

Insect resiblancn to iiisectickles should con- 
cern all public health workers and especially 
those engaged in the control of vectorbornc 
diseases. Eesistanco is increasing more rapidly 
than research can develop ways and means of 
preventing or combating it. In the United 
States, Federal agencies, univei-sities, and pri- 
vate research laboratories are conducting re- 
search on insect resistance. The Communicable 
Disease Center will continue its research and 
technical assistance activities following leads 
from current studies as well as any new ap- 
proaches that may bo indicated, and it will 
continue to work closely with State and local 
public health officials and other persoimel en- 
gaged in insect control activities. 

With these resources and with increased 
support tlirough greater recognition and appre- 
ciation of the insect resistance problem, ways 
will be found to protect and advance the prog- 
ress that has been acliieved in the control of 
insects of public health importance. 
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gallic phosphorus compomids are being studied 
as larvicides and. as adulticides in the form of 
residual treatinenb and poisoned bait. One of 
tlio more signilicanfc developments in recent 
years has been the discovery of DDYP, which 
is being used widely in poisoned baits {U). 
Anoiher valuable contribution has been the de- 
velopment, of impregnated cords using organic 
phosphorus compomuls, such as paruthion and 
Diaziuon, as residual insecticides for housefly 
control (f.5, 10). In the. development of new 
and improved insecticidal formulations, atten- 
tion is given to the combination of insecticides 
and to the use of synergists, additives, and 
attractants. 


Similar research is being done on the use of 
various chlorinated hydrocarbon and organic 
pliosphorns insecticides and methods of appli- 
cation for mosquito control. Here again, (he 
objective Is to develop improved formulations 
and techniques necessitated, in part, hy resist- 
ance. In recent years, attention has been di- 
rected to prefluod and postllood treatment of 
irrigated areas for control of riceileld and 
other irrigation mo.<qnitoes, residual larvicid- 
ing against a variety of anophelinc and ciiliciiie 
specie.s. and fogging and harrier strip spraying 
for control of salt-marsh mo.squitocs. In addi- 
tion to laboratory and field investigations of 
improved insecticides and application tecli- 
niques for the control of flies and mo.^quifocs, 
more limited .studies of a similar nature are 
made on the control of cockroaches, fleas, and 
other insects. 

The results of these investigations have been 
suinniarized as recommendations in CUC's an- 
imal report of public health pesticide.s. which 
for the ))asl several years has been published 
in the .March issue of Pest Control. This re- 


port, whicli also include.s current data from 
the literature and unpublished data from other 
research organizations, is a valuable source of 
up-to-date informafion on the control of both 
resistant and susceptible insects of public 
healtb importance. 

The growmg problem of resistance has ne- 
cessitated reemphasizing time-honored and 
proved methods of prevention and control of 
insect breeding through sanitation and other 
environmental measures. No insect has devel- 
oped or ever will develop resistance to tlie elmi- 


ination of its breeding area. Consequently, 
more attention is and will continue to be de- 
voted to improved sanitation practices for pre- 
vention of housefly breeding and to drainage, 
filling, dilcing, and improved water manage- 
ment practices as a permanent means of elim- 
inating mosquito breeding. The Communica- 
ble Disease Center supports this philosophy 
and is directing much of its reseai-cli and tech- 
nical assistancd activities to that end. Ke- 
search is being conducted at Savamiali, Ga., 
and at Chandler, Ariz,, on composting as an 
eflective means of refuse disposal. In many 
areas of the western United States, CDC’s En- 
cephalitis Section is investigating improved 
methods of water management as a basic ap- 
proach to (he prevention and control of mos- 
quitoes associated with irrigation and other 
water resource developments. In the coopera- 
tive communitj^ vector control demonstration 
projects in which CDC is participating, em- 
phasis is placed on permanent sanitation im- 
provements, such as better refuse storage, col- 
lection, and disposal, elimination of privies, 
and improved sanitation of animal pens, as a 
means of ell’ective vector control. Insecticides 
are used on these projects only as a siqjiile- 
meatal measure and then with due regard to 
insect resislance. 

lYhile I have discussed primarily the CDC 
research and technical assistance activities in 
connection witli bisect resistance, I realize that 
the question naturally arises, What can a mem- 
ber of a State or local health dejiartnient do? 
First of all, he can stimulate broader recogni- 
tion among health authorities of the growing 
importance of this problem. He can become 
more familiar with and support research ac- 
tivity, not only in this countiy but on a global 
basis, to overcome or combat insect resistance. 

All can be alert to the reported or observed 
instances of resistance in local areas and make 
tliis information Imown to those who are inter- 
ested, and that includes the Communicable Dis- 
ease Center. For those who are engaged in 
operational programs, particularly the control 
of mosquitoes, available field tests should be 
employed to detect early resistance to effect 
both economy and adequacy of control. Fi- 
nally, improved sanitation and other eiiviion- 
niental measures can be applied. 
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r • l-nnw1pfl"e and ideas, each year enriching the 

The active sharing 

partnership between the Un ^ States-Mexicn 

was continued tins yew at _ Juarez, Chihuahua. From 

Border Public Health L progress, drew patterns 

April 7 through 11, lyfo, , Presiding over this year s 

for fotore *«““■ “f of the Slate of California Deparment 


International Health Aims 
Translated Into Action 

As chairman of one session of the 
U. S.-Mexico Border Public Health 
aVisociation meeting in El Paso, Dr. 
David E. Price, Assistant Surgeon 
General of the Public Health Serv- 
ice, commended the work of border 
cities iu developing water and sew- 
age facilities, work carried out with 
aid from the International Bound- 
ary and Water Commission and 
the Me.xlcan Government's Itccursos 
Iliilraulicos. Specifically, he men- 
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tioned sewage facilities in Douglas, 
Ariz.. and Agua Prieta, Sonora, and 
in the sister cities of Nogales. 

price also paid tribute to the 
Mexican Ministry of Health and 
■n'’elfare for its impressive malaria 
eradication campaign. 

Among examples of contributions 
to border health programs made by 
the Pan American Sanitary Bureau, 

■ Kegionai Office for the Americas of 
the "World Health Organization, 
Price cited the multilingual venereal 
disease reporting form for inter- 
national exchange of information 
on cont.acts, which is now being 


adapted for domestic use tlirough- 
out Mexico and the United States. 
Together with United States Fed- 
eral, State, and local health agen- 
cies, the bureau is also seeking the 
optimum means of reporting tuber- 
culosis suspects found through the 
border X-ray program. 

'Turning to activities of the United 
States Indian health program with 
bearing on border health, he 
sketched briefly the confused citi- 
zenship and residence pattern of the 
Papagos, almost all of whom have 
relatives and therefore Xrefjuent 
contacts across the border, Tra- 
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IFoi/i oil’s Will 

During the big dry season of 1957 in La 
Prosperile-Bersaba, a connnunily of 260 persons in 
Surinam, tiie usual sources of water, rain barrels 
and Coropina Creek, dwindled. The soil formed a 
hard crust. Cassava, ananas (pineapples), bacove 
(eating bananas), napie (a sweet potatolike root), 
and geniber (ginger) grew poorly. Tliere were few 
crops to take to market along the railroad track, 
a 15-minule 'walk from the village, or in the town 
of Repuhliek, 30 minutes away. 

Mothers of La Prosperite-Bersaba, shepherding 
their children to Republiek’s consultatieburcau, 
heard how other villages were working together to 
get wells. The women decided to do sometldng 
about their own community’s plight and asked for 
a well. 

Their request surprised the Surinaams Ameri- 
kaans Bureau Teclmische Samenwerking, because 
their village had previously been uncnthusiaslic 
about the bureau’s well demonstration program. 
Now everyone ivanted to talk to the liealth educa- 
tion assistant, the public health nursing trainees, 
and the sanitary inspector. They even stayed home 
from their kostground (fields) to be sure liiey would 
not miss seeing these people. 

At a community meeting, they selected 3 men and 
2 women to visit with the sanitary inspector to see 
what otlter villages had done. Tliey also chose one 
of tlieir most dependable citizens to supervise the 
voluntary crew that would u'ork on their village 
well. 

■When the train brought the materials, everyone 
Avent to Avork, rolling tlie big concrete sections of 
pipe oA'er the path to the Avell site, and bringing 
sand, gravel, and cement in AvheelbarroAvs, baskets, 
and pails. Digging in the parched, sun-hardened 
earth was exhausting, but the Avell grew deep 
enough to insure a supply of Avater even in the long 
dry Reason. Several nights the Avork went on by 

lantern light. 


Favo Aveeks from the day the materials Avere un- 
loaded, the Avell was finished. On November 1, 
1957, La Prosperite-Bersaba proudly dedicated its 

ncAV Avell. 

— Hildkus a. Poindexter, chief public health offi- 
cer, U. S. Operations Mission, Surinam. 

Potent Water 

The Avell in Sunchon, Cholla Namdo Province, 
Korea, built Avitli materials supplied through our 
sanitation program, has acquired an une.xpected 
reputation. While I Avas inspecting the Avell soon 
after it Avas completed, a Avoman thanked me so 
effusively I Avondered Avhat had brought about such 
profound gratitude. I learned she had had seven 
daughters in succession, but after drinking Avater 
from llie ncAv Avell had given birth to her first son, 
to the delight of her family and the entire com- 
munity. 

— Waldo E. S.mitu, sanitation, adviser, U. S. Opera- 
tions Mission, Korea. 

Urban Improvement 

A local sanitary inspector stimulated the cleanup 
of one of the older sections of Santa Cruz, Bolivia. 
He found 200 of the 280 homes lacked a potable 
Avater supply, and the 1,745 residents had only 11 
latrines, all substandard. Garbage Avas throAvn into 
llie streets for animals to devour or the rains to Avash 
UAvay. 

The sanitary inspector organized a health and 
sanitation committee among the residents. The com- 
mittee surveyed the area and, Avith help from the 
local health center, started community meetings Avith 
discussions, films, and talks. 

Enthusiasm and community pride led to the con- 
struction of a public Avell and 221 latrines. Streets 
Avere cleaned and graded, and nearly all the families 
began burning or burying their garbage. The resi- 
dents themselves did all the Avork and provided the 
materials, except for a handpump and its accessories. 

At the public dedication of the Avell, citizens from 
nearby sections of the city Avere so impressed that 
they asked the health center to help them make 
similar improvements in their oAvn neighborhoods. 

— Harald S. Frederiksen, M.D., chief. Health and 
Sanitation Division, U. S. Operations Mission, 
Bolivia. 
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Uie dibcnse was lifth aiuoug regis- 
tered communicable diseases Ux 105T. 
He also imintcd out that there were 
considerable uximbers o£ recently in- 
fected as well as untreated, persons 
aud some cases xx'ith high indexes of 
positive serology. 

The great majority of cases of 
venereal disease in IHexico are 
latent, lie asserted.. For that rea- 
son, serologic test laboratories and 
efiuipmeut have been augmented, 
Measures have also been taken to 
standardize aud coordinate serologic 
test reports from all sources, and to 
make VDBL antigens' available to 
ail national laboratories. Training, 
briefing, and specialized instruction 
for the venereal disease campaign 
liax’e been emiihasized for persoanel 
of medical agencies and institutions, 
private physicians, and community 
leaders, on whom the ilinistry de- 
pends heavily in this drive. 

As a public education device sup- 
plemeatlng posters, pamphlets, and 
lectures, a film was produced in 
color and exhibited in leading cities. 
Campos Salas remarked oa the 
growing facility in organizing pub- 
lic meetings for campaign purposes. 

Venereal Disease Control 
Progress Report 

In presenting the United States 
program in venereal disease control, 
Dr. William. J, Brown, chief of the 
Venereal Disease Branch, Public 
Healtli Service, reported that in the 
Hailed States the rate for syphilis 
bas dropped from 447 to SI per 

100.000 popidation since 1943, the 
5 ear penicillin came into use. 

Although institutional care of the 
syphilitic insane still costs an esti- 
mated S4G million a year, over a 
10-year period first atlmissions of 
such patients have dropped from 

7.000 to 2,130 annually. 

In the past G years, an increasing 
number of States have been report- 
ing more early syphilis. Reported 
cases of primary and secondary 
‘^ypliilis are 11 percent higher this 
year than last. Gonorrhea rates, at 
ibe same time, have shown little 
change. An alarming percentage of 
Venereal disease is being found in 
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young people. Many infectious dis- 
ease cuse.s treated by private physi- 
cians are not being intendewed for 
se.x contacts. 

Brown reviewed the following cur- 
rent developments : 

• Rapid plasma reagiu test is 
revolutionizing the testing of mi- 
graiit laborers. Immediate diagno- 
sis and treatment prex-ents spread 
of infection and returns the once in- 
fected person to work xv'itUout delay. 

• Reiter protein comixlemeut fix- 
ation test, a specific treponemal test 
for diagnosticians, promises impor- 
tant savings in costs. 

• Fluorescent antibody tests for 
both syphilis and gonorrhea may 
eventually provide rapid and inex- 
pensive methods of detection. 

• A casefiuding procedure called 
“cluster testing” covering friends 
aud associates of infected persons as 
well as sexual contacts may double 
the epidemiological yield. 

• The training of 1,500 public 
health workers in 1957 by the Public 
Health Service is promoting more 
effective interviewing techniques. 

• Epidemiological services to 
patients of private physicians have 
been demonstrated as a practical 
control measure and are being ex- 
tended to many areas. 

• A uniform report form for re- 
porting venereal disease contacts 
and suspects in the United States 
has been developed, and many State 
health departments are considering 
its adoption in the interest of stand- 
ardization of interstate routing of 
the forms. 


New Mexico Aims To Stop 
Primary VD Infection 

During the first quarter of 1938, 
accelerated casefinding in New 
Mexico was a factor in a 193 percent 
rise in reported syphilis and a ICG 
percent increase in reported gonor- 
rhea, over the same period in 1937, 
according to members of the N^ew 
Mexico Department of Public 
Health; Dr. Arthur D’Jang, direc- 
tor of the dix'ision of chronic disease, 
'Dawson T. Kilcrcase, health pro- 
gram representative in the division 
of venereal disease, Marlon Mc- 


Breen, associate bacteriologist, pub- 
lic health laboratory, and Dr. Stan- 
ley J. Leland, State director. 

The effectiveness of the State’s 
program, they said, is indicated by 
the rate of first admissions to State 
mental hospitals for all psychoses 
due to syphilis in 1933: it was 0.7 
per 100,000 population, lower than 
the mean rate for continental United 
States. 

Program flighlights 

A confidential survey of physi- 
cians in New Mexico conducted in 
October 1957 revealed 040 more 
cases of venereal disease than were 
obtained from morbidity reports in 
the first 0 months of 1957. To stim- 
ulate reporting, the department 
devised a private physician’s infor- 
mation packet with suggested treat- 
ment schedules, health education 
materials, evaluation of serologic re- 
actions, and an interpretation of the 
new treponemal tests. Also offered 
was medicine for the physician’s in- 
digent natients. 

Besides following up about 85 per- 
cent of the reported reactive 
serologic tests for syphilis and in- 
vestigating 97.6 percent of reactors 
among braeeros, the department 
trained several Navajo Indians and 
employed them as venereal disease 
investigators. Although Indians 
represent 5 percent of the people in 
the State, they contributed about 50 
percent of the morbidity from vene- 
real disease in 1937. In a snrx'ey in- 
cluding inmates of 4 prisons in the 
Navajo training experimental health 
disti-ict, a total of 2,129 serologic 
tests were made from .Tune 1937 
through February 1958. Naxnjos 
accounted for 96 percent of those 
tested. In the Narajo group, 10.1 
percent were reactors, compared 
with 7.1 for the others. 

Serologic Test Laws 

Premarital serologic tests are re- 
quired by a law passed in May 1057 
in New Mexico, they said. Another 
law approved in 19-19 requires all 
pregnant women to be tested for 
syphilis before delivery. 

A serologic test Is incorporated in 
a multiphasic .sun'ej' among school 
aud college students and teacher.s 
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chojiin, iliun-hea, rtysentery, the 
comiuuiileable diseases of childhood, 
and impotis;o are the current chal- 
lenges among these people, he said, 
suggesting that exploratory eoiiver- 
satioiis l)otween ollleials of the Divi- 
sion of Indian Health of the U. S. 
Puhiie Health Service and their 
iifexieaii colleagues might produce 
improved coordination in work for 
such tribes. 

AnoUier activity ho touched on 
was the study carried out jointly by 
the Conuminieal)lo Disease Center, 
I'ldiiie Ilealtli Service, tlio Mexican 
.Ministry of Health, I'ASll, and 
border States on inseetlvorou.s bats, 
which on occasion infect man. A 
station has been set up by tlm 
Service in Las Cruces, X. Mex., to 
unravel the puz-/,Ung epidemiology 
of rabies among tliese bats, of which 
tlie Mexican freetailed bat is the 
predominant speoics. 

He also mentioned Communicable 
Disease Center studies and dcmon- 
stratious in enteric disea.se vector 
control, coccidioidomycosis, and cn- 
ceplialitis, as well a.s training pro- 
grams. 

Price concluded with remarks on 
the international rtunlflcations of 
research at the Xatioiml Institutes 
of ITcaltii of the Public llculth 
Service. There are .several Mexican 
pai'tieipaut.s in the current program, 
hut ho womlercd wlictlier those most 
concerned with border health were 
fully lUillaliig grant resources. He 
alfirmed the great interest of the 
Public Health Service in the border 


lowed with difflculty because low- 
iiieonio mothers stay in the hosi)ital 
so briefly. 

She advocated wider application 
of a second test for pregntint women 
during the third trimester, at least 
whore there is a high prevalence of 
sj-philis, referring to the suggestion 
that certain patieJit.*!, .such as those 
in lower socioeconomic groups, un- 
wed mothers, and welfare hospital 
patients, should have two or more 
tests during pregnancy. 

To hoister casefinding diirijig the 
infant and preschool pezaod, Sap- 
pington suggested tiiat hospital rec- 
ords of mothers of children entering 
child liealtU conferences be checked 
for evidence of serologic tests for 
syphilis. Mothers delivered by mid- 
wives might be routinely tested at 
the conferences. Thougii laborious, 
the.so methods she feels are instilled, 
since congenital sn>hilis has not de- 
creascil in the past 2 years. 

Maternal and child health pro- 
grams also could incorporate such 
testing into scliool phy.sicai oxami- 
nattous, she adde<l. 

Sappingtoir also pointed to the de- 
sirability of integrated heiiith care 
for alt members of a fauiil.v. If all 
wont to a single physician or clinic, 
congenital syphilis would not easily 
escape detection. 

Reviews Clinical Aspects 
Of Congenital Syphilis 


he absent, but they usually appear in 
the first 2 to 3 months of life if 
not already present at birth. Bone 
changes occur within the first G 
weeks, compared with scurvy 
clianges after 0 months, and rachitic 
changes between the Sth and ISth 
months. 

* In diagnosing asymptomatic 
congenital syphilis in the newborn, 
only an increasing titer and positive 
serology at 3 mouths of age are sig- 
nificant. Before then, reagin foaml 
in sei'ology tests may be from the 
mother. Conversely, infants with 
negative serology but diseased moth- 
ers should be followed up for at 
least 3 months. Syphilis may be 
suspected at birth if the serology re- 
port shows a higher titer than for 
the mother at the time. 

• Since adults with the congenital 
di.scaso will be seropositive long 
after treatment, retreatment should 
be based on definite signs of relapse. 

• A higher rate of seronegativity 
is attained iu those treated during 
the first year of life, than in those 
treated later, regardless of the 
amount of penicillin given above the 
mhiimmu adequate dosage. The pat- 
terns of response resemble those for 
treatment of acquired early syphilis 
and during latency after 2 years of 
infection respectively. 

• Treponemal antigen tests are 
valuable in cases of clinically sus- 
pected congenital syphilis with re- 
active or nonreactive reagin tests. 


area, where, ho feels, the philosophy 
of international health is translated 
into action. 


Urges More Casefinding 
For Congenifal Syphilis 

Discussing the methods of finding 
cases of syphilis among pregnant 
women, Dr. Edith P. Sappingtoii, re- 
gional medical director for the Chil- 
dren’s Bureau, San Francisco, Calif., 
declared that all too many women 
receive no prenatal care until the 
second or tUlcd trimester. Moreover, 
though most hospitals give serologic 
tests for sypliilis on all admissions, 
the cases found are either lost or fol- 


During the past 12 years, the cases 
of congenilal syphilis reported an- 
nually in the United States have 
fallen only by 00 percent, compared 
with .a drop of more tlmn 00 percent 
in acquired early syphilis. This was 
pointed out by Dr, Willie G, Simp- 
son, assistant chief, Venereal Dis- 
ease Branch, Communicable Disease 
Center, Public Health Service. At- 
lanta, Ga., who feels that the current 
incidence of congenital syphilis is 
excessive in tlie light of the availa- 
bility of penicilliu. 

Simpson described the clinical as- 
pects of congenital syphilis in con- 
siderable detail. In his comments, 
he mentioned : 

• In the e.arly stages of congenital 
syphilis, demonstrable lesions may 


VD Control Intensified 
In Bracero Home Areas 

In the home states of most of the 
braceros, tlie Mexican Ministry of 
Health and Welfare has broadened 
efforts to gather venereal disease 
data, to test prospective agricul- 
tural migrant workers serologically, 
and to treat those infected. 

Other aspects of the Mexican 
Government's drive against venereal 
disease described by Dr. Antonio 
Campos S.alas, chief of the Minis- 
try’s campaign against venereal dis- 
eases, have also been expanded. In 
spite of a general tiownwarU trend 
in syphilis mortality and mor- 
bidity in Mexico since 104S, he said. 
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and ti'ainiiig of nursing home opera- 
tors and aides. 

In conclusion, he reported that 
many States have initiated new 
services for the aged and chronically 
ill through appropriations voted by 
Congress for that purpose in 1057. 

About 30 percent of the popula- 
tion of the United States is 45 years 
of age or over, he noted, and 40 per- 
cent of the chronically ill are 65 
years of age or more. 


Isoniazid Reduces TB 
In Children 


keeping information on nonhospital- 
ized patients current. Their pro- 
gram, he concluded, must include 
diagnostic, treatment, and social 
services, as well as public health 
supervision. 


Home TB Care Boon 
To Low-Budget Lands 


dorsed, there is still a hospital short- 
age in Alexico. They concluded with 
details of Mexico’s plans for expan- 
sion of tuberculosis hospital space in 
Jlexico City, San Fernando, Monter- 
rey, Tampico, and Xaltianguis. 


Bovine TB Hazard 
Still Looms 


A year’s work by the Public 
Health Service investigating the ef- 
fect of isoniazid on 2,700 children 
with primary tuberculosis in the 
United States, Puerto Kico, Alexico, 
and Canada has presented physi- 
cians with a new method for control 
of this disease. 

Dr. Edward T. Blomqulst, chief 
of the Tuberculosis Program, Public 
Health Service, reported that among 
the children who have been taking 
isoniazid, the major complications of 
childhood tuberculosis have been 
practically eilmlnated. He advo- 
vated small daily doses of isoniazid 
for a year for infants who are tuber- 
culin positive and those between 1 
and 4 years old with X-ray evidence 
of the disease. 

-Vnother branch of the study will 
measure the prophylactic potential 
of isoniazid among older persons 
who, although not now exposed to 
tuberculosis, were infected in child- 
hood, Evidence is accumulating, 
Blomquist said, that most new cases 
of clinical tuberculosis appear to 
occur among persons with subclini- 
cal Infection which becomes active 
during stress or lowered resistance. 

Care and supervision, of nonhos- 
pitallzed tuberculous patients must 
he expanded and strengthened by 
health departments, he feels, to meet 
Hie shift in emphasis from institu- 
tional to home care for tuberculosis 
patients. Health agencies, with their 
resDonslbillty to protect the public 
from the disease, can do so by keep- 
ing active cases under care until 
iioninfectious, with broadened clini- 
c,il and nm'.sing services, and by 


For countries without ample 
means, ambulatory home care of 
tuberculosis patients, instead of hos- 
pital treatment, has opened up new 
horizons, stated Dr. Donato G. Alar- 
c6n, chief of the campaign against 
tuberculosis, Ministry of Health and 
Welfare, Alexico. 

Together with modern medication, 
this therapy allows such countries to 
undertake broad campaigns against 
tuberculosis without dependence 
upon related social and economic 
factors. Alexlco’s mortality rate 
from tuberculosis, he said, has 
dropped from 69 per 100,000 popula- 
tion in 1930 to 38. 

Describing the antituberculosis 
campaign in Acapulco (population, 

50 000) as a low-cost pilot project, 
Alarcon reviewed results of 2 years 
work there: 1,025 cases of 
tuberculosis were discovered ; 57 3 
percent of school children 6 to 1- 
years old were found to have posi- 
tive tuberculin reactions ; and during 
the first year of the campaign, nega- 
tive concentration smears were ob- 
tained for 70 percent of tuberculosis 

CtlSGS. 

' In the opinion of Alarcon and Dr. 
Salvador Kotiuet Perez, secretary of 
tUe Ministry's campaign against tu- 
berculosis, consistent recovery of 
tuberculosis patients depends more 
on tUeir economic status, education, 
and attitude toward the disease than 
on hospital facilities. They at- 
tributed to social and economic fac- 
tors the fact that in a previous study 
65 percent of the ambulatory pa- 
tients who received thoracoplasty 
and pneumothorax were classified as 
arrested and later cured. These re- 
sults compared favorably with re- 
sults for long-hospltalized patients 
elsewhere. 

Although home ambulatory treat- 
ment for tuberculosis has been en- 


Although tuberculosis in cattle 
has been reduced to 0.156 percent in 
the United States, dangerous foci 
of the infection remain. Dr. Donald 
Miller, veterinarian in charge. 
Animal Disease Eradication Divi- 
sion, Agricultural Research Service, 
U. S. Department of Agriculture, 
Phoenix, Ariz., stated that, during 
fiscal year 1957, 2S.9 percent of 
cattle reacting to the tuberculin test 
showed gross lesions. 

Eradication in Border States 


In discussing eradication of the 
disease on the border, he described 
as essential the vigorous tracing by 
epidemiological means of herds of 
origin when infection is found post- 
mortem at regular kill in a packing 
house. For example, the recent 
tracing of the source of such a 
lesion in Texas ended in finding 40 
reactors in a herd of 139. 

During fiscal year 1957, Texas 
had 611 reactors of which 22.S per- 
cent showed gross lesions. In New 
Alexico, with a consistently low 
level of infection, reaccreditation 
will be tried for 6 years instead of 
the usual 3. Aliller explained that 
reaccreditation may be given when 
infection is under one-half of 1 per- 
cent of area cattle tested. Arizona 
also has low incidence, due, in his 
opinion, to such measures us testing 
all dairy and purebred cattle ami 
20 percent of all pastured beef cattle 
every 3 years. 

For California, faced with non- 
specific reactions in certain herds 
and areas, Federal and State ofli- 
cials have developed trial testing 
procedures using intradcrmic tests 
with mammalian and avian tuber- 
culins .and jobnin; cervical, caud.al, 
and ophthalmic tests; and careful 
epidemiological studies and complete 
postmortems. 
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aud among Industrial workers. 
During a migrant survey in 1957, a 
mobile unit with laboratory facili- 
ties wa.s used, and another unit 
added in 193S provided medical fa- 
cilities for sparse population areas. 

Three more programs were begun 
during 1957-5S : the rapid plasma 
reaglu test, tlm unheated serum re- 
agin test, and the mass Frei skin 
test. 

In reviewing phases of the control 
program, D’Jang and associates 
drew attention to the emphasis on 
primary prevention of venereal 
diseases, through health and sex 
education in scliools and clubs ; pro- 
phylaxis instruction in defense in- 
stallations ; provision of recreational 
facilities; and suppression of prosti- 
tution. They untlerllned tiie value 
of faeillties for early diagnosis and 
treatment, believing that the cooper- 
ation of thQ public rc.sts not only on 
mass education about symptoms and 
modes of spread but on the avall- 
ahlUty of diagnosis and treatment 
facilities without respect to tlie in- 
fected patient’s ecommiic status. 

Los Angeles District 
Surveyeci for MCH Needs 

Two maternal and child licaltli 
surveys carried out in the Xortlicast 
Ilealtli Bi.strict of Los Angeles, 
Calif., during I'Jod wore reported by 
Dr. Stella B. Soroker, district health 
oilieor, and Thelma Ilerold, health 
educator, Los Angeles City Health 
Department. 

Iloaltli problems in Boyle and Lin- 
coln Heiglits, tile survey sites, re- 
semble those on the border, they ex- 
plained. Tliese sections have more 
residents of Mexican origin or de- 
scent than any border city. The 
northeastern area, moreover, is a 
port of entry for Mexican arrivals. 

Citing statistics depicting needs of 
these areas, csi)ecially with respect 
to infant mortality, they said that, 
because of extraordinary mobility 
of the population, newcomers are 
often unaware of local health re- 
sources. During 1935 one-third of 
the prenatal cases and one-half of 
the newborn received some health 
department supervision. The MCH 


survej’s sought to determine the gaps 
in lieaith care for those unreached 
and reasons for tiie gaps. 

Boyle Heii'hts Survey 

IVltli volunteers from local soci- 
eties, a hospital, and a junior college, 
tlio department began interviewing 
uOO to COO Boyle Heights families 
wltli babies born during February 
tluougli April 1955. 

The interviewers found that of 
932 fiunilies reached out of GG2 
families with cldlUrcn born a year 
before, GG percent knew of MCH 
facilities and S7 percent of the 
mothers iiad received prenatal care. 
A’o protection against diphtlieria, 
whooping cough, and tetanus wa.s 
given to 22 percent of tiie 1-year-old 
population ; 33 percent were not 
vaccinated against smallpox'; and 0 
percent had no health supervision. 
Sixty-elglit percent of tiie families 
interviewed knew of services and 
locations of well-baby clinics. 

Among reasons for not seeking 
protection from childltood diseases 
were lack of information as to the 
aeed or availability of services, in- 
difference, and parental fear. 

It was also ascertained that by 1 
year of age, respiratory diseases ac- 
counted for 10 percent of conditions 
needing medical care, and accidents, 

11 percent. 

The Itealtli department recom- 
mended intensifying efforts to reach 
newcomers through publicity, nurs- 
ing visits, and civic and religious 
organizations, stressing accident 
prevention among younger age 
groups, and conducting Bed Cross 
classes for expectant parents. 

Lincoln Heights Survey 

In Lincoln Heights, they said, a 
newly formed committee of com- 
munity leaders, PTA delegates, and 
professional persons, aided by vol- 
unteer residents, interviewed 275 
families with children between 2 
and 5 years old. Sampling required 
visiting 10 out of 100 households. 

.Vpplying the findings to the ap- 
pro,ximate total of 3,000 preschool 
children in the area, they estimated 
that S2 percent are protected against 
diphtheria, whooping cough, and 
tetanus, 71 percent against small- 


pox, and IS percent against iwlio- 
myeiitis. Sixty-nine percent of the 
families knew about the well-baby 
clinics, and the reasons for not seek- 
ing protective services matched 
those in Boyle Heights. 

Ouillnes Health Agency Role 
In Chronic Disease Baffle 

Advances to be made in long-term 
patient care, in the opinion of Dr. 
AVilfred D. David, chief of Program 
Services, Chronic Disease Program, 
Public Health Service, will be 
closely bound up with progress in 
public health, medical care, and in 
developing adequate hospital facili- 
ties. 

Prevention of certain diseases, he 
said, is the proper direction for 
many programs related to chronic 
ills and health needs of the aged. 
He remarked that preventive action 
is now possible for more than 50 
chronic diseases. Preventive pro- 
grams can stop or slow a disease's 
progress by early detection and 
early therapy, and can soften the 
economic and social effects of the 
disease for patient, famil.v, and 
community. 

He emphasized that these pro- 
grams must be started by com- 
munity initiative, be part of the 
total community health drive, and 
be spurred by health agency aid. 

Types of activities of the Public 
Health Service in support of State 
and local programs named were 
training, consultation, dissemination 
of information, demonstrations, and 
technical assistance as well as re- 
gional seminars. 

David suggested the following 
fields for community action: dia- 
betes casefinding with referral for 
diagnosis, the techniques of which 
have been refined; diabetes patient 
instruction on diet, self-administra- 
tion of InsuUn, and personal hy- 
giene; glaucoma screening through 
tonometry performed by an ophthal- 
mologist, with referral arrange- 
ments; restorative services for pa- 
tients with cerebral vascular acci- 
dents ; and Improvement of nursing 
home facilities through consultation 
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He estimates that, under lield con- 
ditions, a G-incli layer o£ conii)actcd 
carUi cover should prevent tly 
emerseuee. 

Fly emergency traps can be used 
to determine the required tlnekuess 
of cover and the amount of com- 
pactive effort necessary for local 
conditions. When the covering soil 
is not compacted, he said, Hies can 
be reduced by quickly covering the 
refuse with a thin cover of soil to 
prevent more tiy oviposition. 


Reporting Aids Suggested 
In Diarrhea Seminar 

Morbidity data on diaiTheal dis- 
ease, not olDcially reportable, can be 
gleaned from sampling surveys or 
from the evaluation of requests for 
services received by public health 
curses, according to a recommenda- 
tion emerging from the seminar on 
diarrheal diseases. 

Participants stressed that In sec- 
tions , with a deficiency of Iiealth 
services, family cooperation is par- 
ticularly important, even in report- 
ing deaths. Therefore, health agen- 
cies Were urged to convince families 
that their information will produce 
benefits in the form of health serv- 
loes. Since mortality reporting de- 
pends on competent diagnosis, it was 
agreed that improvement must de- 
velop locally. 

Among needs mentioned to circu- 
late and apply laboratory knowledge 
and resources were simplified, stand- 
ardized laboratory methods and kits 
for shipping specimens. 

Piping water into the home, as 
a means of reducing the sources of 
diarrheal disease, is usually the re- 
sponsibility of agencies other than 
the health department. Such 
achievement, it was agreed, would 
result only from combined effort of 
all agencies, with encouragement 
rom community organizations and 
active participation by individuals. 

Though, the import.auce of flies as 
Vectors is recognized, fly control 
measures, according to the discus- 
sions, are less effective than piping 
Water into individual homes. Dur- 
ing ix?ak periods of infection, sup- 
pression of flies should be encour- 


aged, it was agreed, but with tlio 
realization that “flies are resistant to 
eveiything but sanitation.” 

Educational efforts were urged to 
explain the advantages of putting 
animal quarters in a separate build- 
ing and to emphasize the ease with 
which food, partieulariy meat and 
fowl, can be infected during slaugh- 
tering and processing. 

Eor treating deliydration, the prin- 
cipal cause of death in diarrhea vic- 
tims, the prevailing opinion wms that 
the local health agency should train 
suitable persons in simple methods. 
The chosen personnel, who must be 
acceptable to the families, should 
evaluate the adequacy of treatment 
facilities Ur the home and inform 
the mother of procedures to be used. 
The success of treatment hinges on 
how well the mother has been taught 
to recognize dehydration and on how 
promptly the treatment starts. 

Turning to the financing and co- 
ordination of efforts by border com- 
munities, the participants advised 
cooperation by adjacent communities 
in defining joint problems, sharing 
observations and methods, and 
standardizing procedures. Commu- 
nities can then either persuade 
higher-level agencies to take action, 
or they can rely on local resources. 
In many communities, a school 
teacher has been a hey person in 
promoting the program, not only 
among pvipils but also among fam- 
ilies and local authorities. 


Diarrhea Incidence Highest 
in Mexican Uplands 

Mexico’s highlands, in spite of 
their temperate or cold climate, have 
more diarrhea than other sectors 
when similar adverse environmeutal 
or social factors are present This 
was one of the findings from field 
studies mentioned by Dr. Manuel E. 
Pesqueira, Deputy Minister of 
Health and Welfare in Mexico. Less 
diarrhea mortality occurs in tropical 
regions with abundant wmter and 
food. Attacks in tlicse regions, 
thougli less frequent, may be more 
violent. 

Although mortality from diarrhea 
in Mexico i.*; decreasing, he empha- 


sized that the rate of 235.2 per 100,- 
000 persons for 1952-30 is still 
iiigher than for all other communi- 
cable diseases registered during that 
time. To develop more exact statis- 
tics on tlie disease, the Ministry is 
contemplating setting up one or more 
areas of careful registry in each 
state. 

In almost all of the Mexican 
states, the government has projects 
for water supply systems, building 
public baths and laundries, improv- 
ing homes, installing latrines, and 
destroying insect-breeding grounds. 
In all such communities, he said, 
health education and maternal and 
child health are stressed. Mothers 
are taught correct baby care and 
feeding and are trained in home 
sanitation, aspects of home econom- 
ics, and home care of sick children, 
including prevention of dehydration 
when diarrhea strikes. 

Mexican VD Health Workers 
Trained in Mobile Units 

In a detailed description of how a 
mobile unit contributes to the Mexi- 
can venereal disease campaign. Dr. 
Alfonso Verduzco Peuaflel, epidemi' 
ologlst with the antivenereal cam- 
paign of the Mexican Ministry of 
Health and Welfare, related that the 
unit was first acquired by the Min- 
istry in 1036 both to train personnel 
and to standardize control techniques 
throughout the country. 

In addition to a laboratory for 
technician training and for evaluat- 
ing local laboratory facilitie.s for 
syphilis serodiagnosis, the unit lias 
audiovisual units for health educa- 
tion and material for serologic tests, 
ti’eatment, and proiiUylaxis. 

A teacher of health sciences spe- 
cializing in the iirogram techniques 
and a trained contact interviewer 
comprise the unit’s personneJ, he 
said. After presenting the pro- 
gram's objectives, methods, organiza- 
tion, and personnel to local oflicial.s, 
the tenia begins fieldwork with pub- 
lic health nurses seeking such train- 
ing. Among the groujis tc.sted are 
pro.stitutes, prisoners, and .soldiers. 
The unit supplies the local labora- 
tory witii ba.sic cquipniciit and mato- 
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National Figures 

ICatlonaily, fiscal year 1957 was 
the third straight year with a sJiglit 
iufectioti rise, Miller said. Among 
S,9TC,-109 tuberculin-tested cattle in- 
fection appeared in 13,97i. Of 14,- 
051 reactors slaughtered, .'119 car- 
casses, or 2.3 percent, were con- 
demned. 

Miller allude<l to the lack of 
veterinary personnel in eradication 
programs. “This is no time for the 
veterinarians, health ollicial.s, and 
cattle growers to leave tlie field be- 
cause we have a comfortable lead” 
lie said. According to Miller, if we 
slacken in eradicating bovine tuber- 
culosis, the i)rogres.s of 10 year.s will 
be craseil. 

A Look Backward 

Roughly 10 percent of tuliercniosis 
in humans is of bovine origin, ac- 
cording to a study citeil by Dr. Rob- 
ert D. Conner, assi.-tant cliief. Vet- 
erinary Public Ilealth Section, Com- 
nninicablo Dlsoa.se Center, Public 
Health Service. But in areas with 
heavily infected herds the percent- 
age i.s as liigh as SO. 

About 378 million tuberculin tests 
have been made in cattle .since the 
program's incetdlon 40 yojirs ago. 
Then, tlie program’s harm to agricul- 
ture was prophesied, anil the com- 
jmniicaldlity of bovine tuberciilosi.s 
to humans doubted. In fact, Koch, 
discoverer of the tubercle baeillu.s, 
wans unconvinced of the need for pro- 
teidiou against consumiition of food 
from infected cattle. 

Since antiipiity. Courier rclalcd, 
man’s attitude toward the disease 
hits liuctuated lietwcen aliliorrence 
.and indifference. Bigliteenth cen- 
turj' laws levied drastic iienalties, 
inclndiug exile, on those who sold 
me.'it of tubercnloii.s cattle. Tuber- 
culosis was then believed identical 
with syphilis, but when it was un- 
derstood that the two Uiseasc.s were 
not the same, aversions to such 
meat faded. 

In the nineteenth century, lie con- 
tinued, when the infectious nature 
of tuberculosis was recognized, Ger- 
man veterinarians advised farmers 
to dispose of tuberculous animals 
and to cook milk before feeding 


young animals, presaging pasteuriza- 
tion decjides later. 

The eltects of pasteurization and 
the reduction in bovine tuberculosis 
in the United States elude easy 
evaluation, in Gourter's opinion. A 
commonly used index of progress in 
eradicittiiig the disease is the fall in 
deaths from extrapulmouary forms 
of tuberculosis iti immans. Since the 
drop in mortality from tlie pul- 
monary form has paralleled tbiit 
from llie extrapulmouary, he feels 
that such an index fails to consider 
elleet.s of improved soehil and eco- 
nomic conditions and control meas- 
ures among humuns. 


Four Polio Vaccine Doses 
Recommended in Mexico 

Bii,sed on field observations, mod- 
iliCiUion of tlie stundiird dosage 
lilan for aduiinistcriiig poliomyelitis 
vaccine was suggested for use in 
Mo.vico b.v Dr. Carlos Calderon, Dr. 
Carlos Ortiz Mariotte, Dr. Adiin 
Ornelas Ilerunndoz, and Dr. Louis 
Gutferrez Villegas of tlie .Me.xican 
Jiiuistry of Health and Welfare. 

Ill a program administering Salk- 
tyjio vaccine, which was carried out 
by tlie ilinistry from October 105C 
to December 1957 on about 221,000 
cbildrea .aged C mouths to 3 years, 
more than lialf of the observed 
poliomyelitis cases among those in- 
jected had onset from 1 to 3 months 
after the second dose. This led to 
the proposal tliat a dose be added 
from 1 to 3 moutbs after the sec- 
ond. and that tlie reactivation dose 
be given 7 montlis later. 

'I’liey found that the attack rate 
for those not iniinunized was at 
least 3 times liigher tli.an for chil- 
dren vaccinated ; and among those 
immunized, the attack rate was 
liiglier, the fewer doses received. 

Another observation was that 
among 150 blood specimens taken 
from children under 5 years old. 
only' 10 percent of those from chil- 
dren having 3 doses were without 
antibodies. One-tblrd from those 
not iinmnnized showed antibodies, 
one-fourth having titrations of 
1:64 or more. These results sug- 


gest that the vaccine stimulates an- 
tibody formation. 

The vaccine, they e.vplained, is 
made in ilexico using 2 parts, in- 
stead of 1, of tyjie 1 strain, isolated 
in practically all cases of acute 
poliomyelitis in Mexico. Instead of 
Salk strains, those attenuated by 
Sabin are used. Studies carried out 
on .about 5,000 children in 3 districts 
of high prevalence in 1950 and 1957 
had already indicated the children's 
tolerance to the vaccine as well as 
its effectiveness. Further studies 
are recommended to test- vaccine 
made in Mexico from strains used 
by Salk, Uiey said. 

Study Buriai of Refuse 
As Curb on Flies 

Whether prompt buriai effec- 
tively inhibits, fly emergence from 
refuse, wliich during coUeetiou in 
warm weather already abounds In fly 
eggs and larvae, was the subject of 
studies carried out by the bureau 
of vector control, California State 
Department of Public Health, 

Ralph J. Black, senior vector con- 
trol specialist with the dep.artment, 
reported that laboratory tests dur- 
ing the summer of 1055 showed that 
fly emergence was prevented if the 
soil was compacted at or near the 
optimum moisture content, in layers 
r.arying from I’li inches to 2’i 
iuelies deep. Houseflies emerged 
through CO inches of imcompaeted 
earth. 

Conclusions from these and sub- 
sequent field tests underlined as es- 
sential factors soil that can be 
compacted, adequate range of soil 
moisture, suitable equipment for 
compacting, and adequate enough 
thickness of cover. Generally, sand. 
nearly pure clay, silt, and crushed 
rock do not compact well enough 
to prevent fly emergence, he said. 
Field moisture content of soil is 
adequate if a solid clod c.an be 
formed by hand squeezing. A bull- 
dozer was suitable for soil compac- 
tion with repeated tracking over the 
cover material. When applying the 
earth cover, tractor operators must 
compact side slopes as well as the 
top cover to prevent fly emergence. 
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Environmental Factors and Enteric Disease 


C OAL MINING communities with di- < 
vei-sely housed population groups m east- : 
em Kentuclvj' were the locales of a field study 
to provide basic information for development ol 
specific control measures against diari lea is 
eases by determining seasonal and annual 
prevalence of diarrheal diseases among luman 
populations of areas differing from one ano lei 
ill one or more environmental chaiacteiis icSj 
identifying conti-ibutory factors in diarrliea^ 
disease in the different communities, anc eva u 
atmg levels of sanitation in househo c s an 

the communities studied. 

The study was conducted by the Coi^uni- 
cable Disease Center of the Public Ilea 1 1 eii 
ice with the cooperation of the Kentuc cy a e 
Department of Health. During the peup o 
study, observers determined diarihea t isea^ 
morbidity rates. Shigella infections m pre 
school children, and percentage of populatio 
infected wfith Ascaris, m 11 communi le • 
Marked seasonal trends in reported moi id y 
were recorded, the highest incidence occurrin 
during August and Sep)tember. The la ® 
“summer” diarrhea to “winter” diarrhea for tli 
years 1955 and 1956 was approximately .. to 
1. Diarrheal disease prevalence increased ear- 
Her in the spring and persisted at a 
longer in the fall in areas where sanitation 
least observed. Severe diarrhea was more tre- 
quently reported from the less saiiitaiy 
Shigella prevalence rates obtainec y rec a 
swabbing of preschool children raiigec e ween 
0.7 percent and 10.2 percent in individual study 
areas. The highest prevalence for all stuay 
populations combined occurred in the 
age group; in the least sanitary areas children 
were found to be infected at an earlier age, ana 
the highest prevalence ivas in the 2-year a^e 
group. Variations in Shigella preya ence i 
not correspond to seasonal variations in re 
ported diarrheal morbidity. Shigellosis was 
responsible for the majority of acute laii lea 
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disease experiences observed in areas lackmg 
sanitation, but was not a primary cause in the 
best sanitated area. SatawtaSo and ‘be entero- 
pathogenic Escherichia coli evidently did not 
contribute substantially to diarrheal disease 

morbidity reported in the study areas. 

One of every four of Hie 2,79S ind.viduys 
of all ages examined had stools positive oi 
Ascaris lumbricoides. In the particular region 
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monograph . ! 

No. 54 

The accompanying summary 
principal findings presented m Public Hea h 
Monograph No. 54, published concurrently 
with this issue of Public Health Report^ The 
authors are with the Communicable Disease 
Center, Public Health Service Atlanta Ga 
and the Hammond City Health Department, 

Hammond, Ind. . r ii 

Readers wishing the data in full may pur- 
chase copies of the monograph from the Super- 
intendent of Documents, Government Pnnt.ng 
Office, Washington 25, D. C A limited 
number of free copies are avadable on specific 
request to the Public Health Service. Copies 
will be found also in the libraries of profes- 
sional schools and of the major universities 
and in selected public libraries. 

• • • 

Schliessmann, D. J., Atchley F O Wilcomb 
M. J., Jr., and Welch, S. F.: Relation o 

environmental factors to the occurrence of 
enteric diseases in areas of eastern Ken- 
tucky. Public Health Monograph No. 54 
(PHS Pub. No. 591 ). 35 pages; illustrated. 
U S. Government Printing Office, Washing- 
ton, D. C, 1958. Price 30 cents 




rial for diagnosis and trains the 
health personnel in campaign 
methods. 


For treatment of prostitutes, the 
team recommended weekly dosages 
of 300,000 units of penicillin pro- 


caine with aluminum mouostearate 
or 600,000 units of penicUlin benza- 
thine every 2 weeks. 


Goals for Community Action Against Alcoholism 

Whafc .sliould the community do about alcoholism? What would 
you like to see in your community 20 years from now? Here are 
some of the things that I think can be attained in the next 20 j'ears, 
if we make use of the things we now know: 

* Citizens who recognize that some people cannot drink in mod- 
eration and that those people cannot be blamed for the conditions 
that jnade them alcoholic. In other words, an informed public. 

Police olilcers who have some knowledge of alcoholism and who ' 
consider helping alcoholics part of their job as Avell as protecting the 
rights of others. 

■* Courts and laws which recognize that help for the alcoholic is 
far more eifectivc than is punishment. 

^ Phy.sicians who are ready, willing, and able to treat tlie acute 
phases of alcoholism and to use their skills to join with the com- 
munity team that oilers help for the chronic aspects of the illness. 

* General hospitals whose beds are as available to acutely intoxi- 
cated patients as tliey are to diabetics, and nursing staffs who recognize 
that there is more to alcoholism than intoxication, 

* Clergj’incn who are aware of the spiritual problems faced by 
alcoholics and their families and are ready to use their counseling 
skills to help rather tlian condemn, 

* Social agencies who offer their help to families where alcoholism 
has intensified normal social problems and who use their skills to 
help the individual alcoholic. 

* Health departments tlmt feel as much responsibility toward 
alcoholism as they do any other public health problem. 

* Employers who recognize the early symptoms of alcoholism in 
employees, and who protect the investment they have made in these 
people, by getting help for them before they jeopardize their jobs. 

— R-VI-ph W. Daniel, executive director, Michigan State Board of Alcoholism 

{from a speech given at the Midwest Institute on Alcohol Studies, June 

23 - 27 , 1958 ). 
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Calculating Home Range and Density 
of Small Mammals 


T wo interrelated aspects of animal popu- 
lation ecology are considered iir this mono- 
graph. First, a mathematical formidation 
describes how individual animals use the space 
radiating from their homes. This space is 
designated as home range» Second, from this 
formulation, mathematical foraiulations are 
developed for estimating density by the use of 
capture data. 

Tlie probability of recording an animal per 
unit of area about its home or center of activ- 
ity is adequately described by the bivaidate 
normal distribution function. The farther a 
locality is from the center of an animal’s acti- 
vity, the less likelihood there is that the animal 
will be observed there. 

fir estimating density, it is customary to use 
some sampling device which has a discrete lo- 
cation in space. Obviously, some animals will 
live close to this device and others farther 
away. Wliere the use of space is describable by 
the bivariate normal distribution function, 
those animals living close to the sampling de- 
vice will have a higher probability of being 
sampled than will those living farther away. 
With this insight into home range, it is possible 
to arrive at reliable estimates of density from 
a sequence of samples representing portions of 
five population removed. 

Altbougb the data in this monograph concern 
certain mice and other small mammahs, .appli- 
cation of the formulations pi-esented can lead 
to much more precise information than is now 
available on the role of mammals in the epi- 
demiology of diseases for which they serve as 
ceservoir hosts. 

The formulations concerning home range are 
of particular relevance in the study of animal 
behavior and population dynamics. They pro- 


vide a basis for understanding the phenomenon 
of territoriality as well as a basis for measurmg 
contact rate among members of an animal 
population. 



No. 55 

The accompanyins summary covers the 
principal findings presented in Public Health 
Monograph No. 55, published, concurrently 
with this issue of Public Health Reports. The 
senior author is with the National Institute of 
Mental Health, National Institutes of Health, 
Public Health Service, Befhesda, Md.; the 
junior author is with the Eastern Pennsylvania 
Psychiatric Institute, Philadelphia, Pa. 

Readers wishing the data in full may pur- 
chase copies of the monograph from the Super- 
intendent of Documents, Government Printing 
Office, Washington 25, D. C. A limited 
number of free copies ore available to official 
agencies and others directly concerned on 
specific request to the Public Health Service. 
Copies will be found also in the libraries of 
professional schools and of the major univer- 
sities and in selected public libraries. 

• • • 

Calhoun, John B., and Casby, James U.: 
Calculation of home range and density of 
small mammals. Public Health Mono- 
graph No. 55 (PHS Pub. No. 592). 24pages. 
U. S. Government Printing Office, Washing- 
ton, D. C., 1958. Price 25 cents. 
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studied, Ascaris infection rates were found to bo 
at least as suitable an index of enteric disease 
prevalence and of environmental sanitation as 
Shigella infection rates. In the group 2 to 12 
years of ago, Ascaeh infection rates ranged 
from 12 to 70 percent among llie study popu- 
lations. Rates of Triclmris triehiura approx- 
imated those of roundworm, although the whip- 
worm infections, as Judged by egg counts, were 
almost invariably inuch lighter. Stiwiggloides 
stercoralis infections were occasionally recorded 
and hookworm infections wore rare. Preva- 
lence of Entamoeha histolytica did not exceed 
3.8 percent; Giardia luinhlia and the remaining 
intestinal protozoa recorded prevailed at rates 
corresponding to ranges reiJortod elsewhere in 
tlio United States. 

Comparatively low levels of (ly abundance, 
including houseflies, were evident in the areas 
under study. While it may logically bo as- 
sumed that flies as mechanical vector's contrib- 
uted to the reported morbidity rates and Shi- 
gella prevalence, tire level of lly-transmitted 
diirrrhea during the period of study was too low 
to bo measured by the imlexes available. Simi- 
lar conclusions were reached with respect to 
studies of tiro role of water in enteric disease 
trrrirsmission. With the exception of one public 
supply and a very few properly constructed 
drilled wells, water sourcas in use by the study 
populations were subject to irossible fecal con- 
tamination and maj" have been respoitsiblo for 
some cases of diarrheal disease. There were, 
however, no instairccs in which Avater quality 
could be implicated in localized outbreaks or 
correlated Avith seasoital differences in morbid- 
ity rates or Shigella prevalence. 

LoAvest rates of reported diarrheal disease, 
/SVtiycZto-positive cultures, and ^-Iscaris-positiA'o 
stools Avere recorded among study families 


served by complete commimity sanitary facili- 
ties; markedly higher rates of all tliree enteric 
disease indexes Avere experienced by households 
served by some but not all public sanitary seiw- 
ices; and the highest levels of the three indexes 
Avere reported from populations living Avhere 
community sanitary facilities Avere entirely 
lacldng. IndiAuduals living in homes provided 
Avith inside piped Avater and privy excreta dis- 
posal experienced approximately twice the 
diarrhea, tivico the Shigella prevalence, and 
four times the Ascaris prevalence experienced 
by individuals using inside piped water and 
flush toilets. "iWiere Avater Avas not piped in- 
side the house, persons having access to water 
on the premises experienced approximately a 
third less diarrhea than individuals obtaining 
Avater aAvay from the premises. Where the 
water source Avas outside the dwelling unit, 
Shigella prevalence and Ascaris infection rates 
Avero comparable regardless of the location of 
the Avater source in relation to the premises. 

Of several socioeconomic factors analyzed for 
possible influence upon enteric disease rates, 
only croAvding, family size, and education of 
the motlier appeared to affect rates appreciably. 
High person-per-room ratios, large families, 
and loAv educational levels of the mother all 
generally accompanied liigh Ascaris and Shi- 
gella prevalence. The combined effect of these 
factors on observed prevalence of diarrheal dis- 
ease Avas not, however, as great as the lack of 
adequate sanitary facilities. 

Results of these studies strongly support the 
premise that incidence of acute infectious diar- 
rheal disease may be significantly reduced 
through selective modification of specific en- 
vironmental factors Avithin communities with- 
out regard to etiological or sociological 
difl'erences. 
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publications 


ck'cletl Materials oiv Staphylococcal 

hscasc. Pi/S Piiblicalion No. 

5aS; 237 jmycs; 

Selected reprints o£ articles from 
uedical journals, inlorraatioii on 
;eacWng aids, list of additional read- 
ings, locations of phage typing cen- 
ters. and recouiiuendations of several 
lirofessional associations are pro- 
vided for instructors, physicians, 
nurses, and laborntory personnel. 

This hook may he used either us 
a refresher document or for orienta- 
tion. 


drainage bashis. Detailed analyti- 
cal tables arc given and comparisons 
are made with apiwopriate prior 
iiiformalioii. 

TTiis report provides the back 
ground information for use in con- 
junction with PHS Publication No 
019, Jlunieipal Sewage Tiea men 
Needs. 


Accidental Injury Statistics. PNS 
I'liblicatidii (iiiiiiiiiiibci'O(t) j JbJS, 

61 jmyes. 

Salient facts about injuries and 
deaths from accidents in the United 
States are presented In a series of 
charts and tables prepared for health 
departments and agencies concerned 
with accident prevention. 

The report is divided into sections 
dealing specifically with incidence of 
nonfatal injuries, leading causes of 
death, trends in accidental deaths 
over a 50-year period, types of ac- 
cidents, relationship of accidents to 
marital status, and place of resi- 
dence. 

National Health Survey data col- 
lected in sample household inter- 
views, figures provided by the 
National Office of Vital Statistics, 
and information contained in several 
selected studies of accidental in- 
juries are included. 


Indians on Federal Reservations in 
llie United Slates. A digest. i 
lings Area. PBS PiMicution No. 

GJ5,part2;1958;nimes. 

Brief information about each ot 
the eight Federal Indian Reserva- 
tions in Montana and AVyoming is 
contained in this digest. 

The population groups, their 
homes, education, and income, and 
their health status and services aie 
discussed. Included also is a de- 
scription of the location, ownership, 
and topography of the reservation 

land. 


fueUities, and a communitywide 
campaign to promote better health. 

Written in nontechnical language, 
the leaflet should be useful to pub- 
lic administrators, civic leaders, 
comity agents, farm organizations, 
and clubs. Copies may be obtained 
from tlie Publications Office, Agri- 
cultural Marketing Service, U. S. 
Department of Agriculture, Wash- 
ington 25, D. C. 

Good Water Makes Good Neighbors. 
PS8 Publication No. 626; 1958; 7 
pages. 

This pamphlet was designed to 
alert women’s clubs to the urgency 
of the Nation’s water pollution prob- 
lem. It provides a brief outline of 
the situation, suggestions for action 
by women’s clubs, and discussion 
topics. 


Statistical Summary of Sewage 
Works in the United Stales. PBS 
Publication No. 609; 1958; by John 
It. Thoman and Kenneth S. Jenkins; 
•JO pages; 20 cents. 

Based on tlie 1957 Inventory of 
Municipal and Industrial Wastes 
Facilities, this report summarize.^ 
and analyzes data on community 
sewage disposal works in the United 
States. 

Comprehensive Uat.a for all iihases 
of sewage collection and treatment 
are tabulated according to States, 
population size groups, and major 
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Physicians’ Handbook on Death and 
Birth Registration. 

tion No. 593; 1958; lUh edition, 38 

naaes; 20 cents. 

1 minor revision of a publication 
issued in 1949, this booklet contains 
facts which the practicing or pro- 
spective physician should know con 

registration requirements and pio 
cedures. Selected references are 
presented and vital statistics offi- 

S listed alphabetically by State or 

Territory. 


Using Your Community’s Health 
Resources. Department of Agricul- 
ture Rural Research Leaflet No. a; 

1958. . . 

Steps aimed at improving use of 
•ivailable health services to meet 
rural community health problems are 
listed in this leaflet, prepared 
jointly by the Department of Agri- 
culture and the Public Health Serv- 
ice. Suggestions include a study of 
the local situation, closer cooperation 
between local private and public 
groups, assessment of iiresent health 


Publislied Scientific Papers of the 
National Institutes of Health, 1957. 

PUS Publication No. 618 {Public 
Health Bibliograplig Series No. 23 ) ; 
Wt pages. 

Papers presenting original work 
of scientists at the National Insti- 
tutes of Health, Public Health Serv- 
ice, published during 1957 are listed 
in this bibliography. Titles are ar- 
ranged by institute, division, and 
laboratory to whieli the .senior 
author was attached when the work 
wa.s done. 

An author index shows the extent 
of multidisciplinary approach to re- 
search problems and reflects the con- 
tribution of all authors as well as 
each unit. 

This section carries announcements of 
new publications prepared by Iho Pub- 
lic Health Service and of selected publica- 
tions prepared with Federal support.^ 

Unless otherwise indicated, publications 
for which prices are quoted are for solo 
by the Superintendent of Documents, U. S. 
Government Printing OWco, Washington 
25, D. C. Orders should bo accompanied 
by 'cash, check, or money order and should 
fully identify the publlcotion. Public 
Health Service publications which do not 
corry price quolalions, as well as single 
sample copies of those for which prices 
are shown, can bo obtained without 
chorge from tho Public inquiries Branch, 
Office of Information, Public Health 
Service, Washington 25, D. C. 

Tho Public Health Service docs not sup- 
ply publications other than Us own. 
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of Trends in Public Health 


“IIuw To Bo a Xursiiig Aide in a 
Nursing Homo,” a manual produced 
by the Public llealtli Service and 
tlm Aiuei'icaii Nursing Home Asso- 
ciation, will be tibod by the Army 
as a text for inservlce e<lueatiou iu 
hospitals. 

' « » 

Improvement in .sanitation of food 
Ktauds operated by the blind re- 
sulted from recent Public Health 
Service inspections in Federal build- 
ings iu Denver, Colo. 

Bcspoudtng to a specific request by 
the General Services Admiul.stru- 
tion, the inspector.s found that sfiud- 
\viehe.s with perishable lllllngs were 
not being properly refrigerated. 
Mechanically refrigerated display 
cases were promptly procured !)y the 
Colorado Division of Ilohabilitation 
for the Blind. By this action, blind 
operators have increased the number 
and variety of perishable products 
offeroil for scile, with a consequent 
inqiroveinent iu sales. 

« » 

A survey l>y the North Carolina 
Indu.strial Commission unearthed 
the fact tliat, over a 2i-month 
period, percent of the accidents 
hapi)ened to workers who had not 
eaten breakfast. The largest num- 
ber of injuries occurred at 10 a. m. 

« » 

Portable kerosene lieaters are pro- 
hibited at farm labor camps in New 
Xork State by an amendment to tlie 
State Sanitary Code. Appro.ximate- 
ly 33,000 migrants who work in 
more than 1,000 farm labor camps 
in tlie State each ye.ar will be 
affected. 

Applicants for permits to operate 
camps will have to apply at least 30 
days prior to the first day of opera- 


tion, rather than 13 days as at pres- 
ent, according to another amend- 
ment. 

Otlior amendments require hot 
and cold water at all bathing facili- 
ties of camps Imviiig a eapaeity of 
more limn 23 people ; heating facili- 
ties at camps occupied between 
October 1 and May 1 ; lire-resistant 
con.strnofion of new dwelling units 
imiising 3 or more families or 13 or 
more persons; a minimum sleeping 
area of 40 square feet per i»rsoii; 
and screeD.s on all windows and e.v- 
teriur openings of living quartex-s. 

Some of these changes are clTec- 
tive in 1030, others not until 10C2. 

« » 

In Columbus, Ohio, the editors of 
the Oliio State Department of 
Health’s monthly magazine left the 
beaten trail iu September 1037 to 
Iiroduce an issue composed entirely 
of letters of inquiry from the public 
and answers to these letters by 
members of the health department's 
staff. 

« » 

IVith the aid of Uill-Burton funds, 
■■.oinc States are allocating 30 per- 
cent of all new beds to chronic fa- 
cllitie.-i, including nursing liomes. 

« It 

Getting On — Safely, a recent 12- 
page publication of the National 
Safety Council, emphasizes special 
euviroiiinental aids and personal 
iwactices which can be used to pre- 
vent those types of accidents to 
whieli persons in the over-Co year 
age bracket are particulai-ly sus- 
ceptible. 

Tile jiamphlet is directed to the 
older person. A separate insert 
slieet, When An Elderly Person 
Lives With Ton, offers suggestions 


to the younger adult who has the 
responsibility for the care of an 
eldoriy person. 

Single sample copies are available, 
without 'Charge, &om the National 
Safety Council. 

« » 

Permits from the New Xork De- 
partment of Public Works are now 
reipiired for industries that dis- 
clmrge indu.strial wastes into sewers 
wliich lead to sewage disposal or 
pollution control plants. -Ucohols, 
antibiotics, arsenic, iodine, copper 
and coijper salts, tiuorine, formalde- 
liyde.s, merenry, silver and silver 
compounds, zinc compounds, and 
such agents as nitrates and sul- 
phides may be discharged into the 
sewer system only when diluted by 
other sewage to meet set standards. 
Kventually, fees will be charged for 
treatment of commercial wastes. 

<c » 

Pamphlets entitled “Problems in 
lutercultural Health Programs," by 
George il. Foster, "Social Status 
and Public Health," by Ozzie G. 
Simmons, and “Effects of Social and 
Cultural Systems in Reactions to 
Stress," by William Caudill, were 
published by the Social Science Re- 
search Council, New Xork, N. X., 
during the spring of 193S. 

The Committee on Preventive 
Medicine and Social Science Re- 
search, appointed by the council, 
commissioned the publication of 
these pamphlets. Harold F. Dorn 
and H. van Zile Hyde of the Public 
Healtb Service were members of the 
committee. 

« » 

Aruba, a Caribbean island, has in- 
stalled a SIO million steam distilla- 
tion plant to derive fresh water from 
the sea. The plant e.xtraets 2,700,- 
000 gallons daily at a cost of about 
$1.50 per 1.000 gallons. (Domestic 
water usually costs 10 to 25 cents 
per 1,000 gallons.) 

« » 

"Water Fluoridation ; Facts Not 
Myths” and “Cell Examination- 
New Hope In Cancer." Public -Vf- 
fairs Pamphlets Nos. 251 and 252, 
have been published by the Public 
Affairs Committee in New Xork 
City. 
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Public Health Reports 

Volume 73, January-December 


and 


Public Health Monographs 

Numbers 51-55 


T his index to PubUc Health Reports and Public Health Mono- 
graphs is divided into a subject index and an author index. 

The subject index carries one or more entries for each item published. 
In addition to the subject headings, categorical headings include an- 
nouncements (ORGANIZATIONS, PERSONNEL, and SCHOOLS), CONFER- 
ENCE REPORTS, UEATHS, FILMS AND FILMOGRAPHS, FRONTISPIECES, LEGAL 
NOTES, MONOGRAPHS, PUBLICATIONS, and TRAINING COURSES, 

Public Health Monographs published concurrently widi Public Health 
Reports in 1958 are listed in numerical order under the category head- 
ing MONOGRAPHS. The monograph summaries appearing in the journal 
are indexed under appropriate subject headings. 

One asterisk before the page number indicates an original, signed 
article. The sign of two asterisks, used only in die author index, indi- 
cates a monograph. Entries without any symbol may refer to sum- 
maries or briefs of papers presented at conferences, narrative confer- 
ence repoits, statements or reports of committees, short reports without 
authors, or similar items. 

Illustrative material on die inside of the front cover of each issue is 
indexed by raondi under the heading frontispieces. It is recom- 
mended diat the covers be included in a bound volume. 

An annual list of Public Health Service publications may be obtained 
from the Public Inquiries Branch, Office of Information. 
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TULARyEMIA Frauds 1921A 

I. THE OCCURRENCE OF TULAR/EMIA IN NATURE AS A DISEASE OF MAN. 

Uy KoWAit!) Fii INTO, Siirfcaii, UiiUcU States Public Health Sen ice. 

Tularaimia is a specific infectious disease due to Bacterium tiilarense 
and is transmitted from rodents to man by the bite of an infected 
blood-sucking insect or by the handling and dissection of infected 
rodents by market men - or laboratory workers.^ 

As observed in Utah in the months of Juncj Julj', and August, the 
disease is initiated by the bite of an insect, most probably the blood- 
sucking horsefly, Clinjsops discalis, which previousl}' has bitten a 
jack rabbit infected with Bacterium tularense. Following the fly 
on somo exposed surface of the body (neck, face, hands, or ! 
onset is sudden, with pains and fever; the patient is 
is confined to bed; the lymph glands which drain tho^ 
come tender, inflamed, and swollen, and coming 
quiring incision. The fever is of a septic 
six weeks, and convalescence is slow. 

Probably two dozen cases occu^ 
each of the years 1917, 191S,J^ 
to have terminated fatr 
chief interest in 
ability which 
takes the 
tlwcc 



r> 
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JULY 29, 1921, pp. 1731-1738 

Dr. Edward Francis figured prominently in identifying tularemia as a disease 
of man and in delineating the method of transmission in nature. 
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ANNOUNCEMENTS, TERSONNEL— Con. 

Cutler, John C., named Assistant Surgeon 

General (Program Operations), PPIS 57G 

DeLien, Horace, appointed chief. Division 

of International Health, PHS 1026 

Flemming, Arthur S., appointed Secretary, 

DHEW COS 

Folsom, Marion B., resigned as Secretary, 

DHEW 69S 

Haldeman, Jack C., appointed chief, Divi- - 
Sion of Hospital and Medical Facilities, 

PHS — ' 781 

Hanson, Harry G., named Assistant Surgeon 

General 576 

Hyde, H. van Zile. aiipointed Assistant to 
Surgeon General for International Health, 

PHS 1026 

Kurlander, Arnold B., appointed deputy 
chief. Bureau of Medical Services, PHS — 570 

Lowry, James T., new chief. Bureau of 

Medical Services, PHS 576 

Mattison, Berwyn F., appointed APHA ex- 
ecutive secretary 156 

Pan American Sanitary Bureau appoint- 
ments 1106 

Perrott, George St.J., retires as chief. Di- 
vision of Public Health Methods, PHS— 61S 

PHB Board of Editors, new members 106, 915 

Pond, M. Allen, named xtssistaut Surgeon 

General 376 

regional medical directors reassigned 438 

Shaw, James B., promoted to Assistant Sur- 
geon General 323 

ANNOUNCEMENTS, SCHOOLS 

air pollution symposium, sixth annual, 

IVagner College, N. T 333 

health law center established, University of 
Pittsburgh Graduate School of Public 

Health 024 

new enviromnental hygiene division. Har- 
vard University School of Public Health- 524 

new industrial health department. Univer- 
sity of Michigan School of Public Health- 08 


anthrax 

in man, world incidence *22 

ANTIBIOTICS sec Drugs 
-VNTIBODIES 

fluorescent antibody techniques 884 

ANTS 

imported lire ant (SoTcnop.iiis sacvissiiiia 
richtcri Ford), effect on humans and con- 


trol *Ai3 

armed FORCES 

durations of illness among Air Force per- 
sonnel *334 

influenza control activities »115 


ARTERIOSCLEROSIS 

guide for avoiding, announcement 315 

relation of diet to atherosclerosis 227 

arthritis 

rhemnatoid, in man, compared with arthri- 
tis in swine 373 

ARTHROPODS T 

as vectors of encephalitis *329 


BACTERIOPHAGE 

variation in three staphylococcal typing 


phages *465 

BATS 

in transmission of histoplasmosis -*590 

BIOLOGICAL WARFARE 

and animal disease 374 

BIRTH RATE 

short-range projections, 1936-63, two se- 
ries *089 

BI.ASTOMTCOSIS 

reactivity to blastomycin and histoplasmin 
skin tests, relation to OF tests, 2-year 

followup survey *610 

BODY COJIPOSmON 

changes with age »203 

BONES 

excessive fluoride in water and bone chemis- 
try, comparison of two cases »741 

fluoride deposition in human bones after 
prolonged ingestion of fluoride In drhik- 

ing water *730 

microscopic findings in human bones after 
prolonged ingestion of fluoride in drink- 
ing water *721 

BRAIN TUMORS 

possible relation to environment 230 

BRUCELLOSIS 

in cattle, effect of eradication on incidence 

of human cases, Minnesota *1006 

in livestock 373 

in man 3-7 


CANCER 

anticaucer agents tested as surgery adju- 
vant 233 

anticancor compounds, potential CO 

cervical, epidemiological asiiects *359 

cervical, incidence related to ethnic group— 240 

cervical, use of cytological faclUlies 240 

chemotherapy aided by national program— 237 
CAT SCRATCH FEVER 

characteristics 377 

CELLS 

clianges in, with age 1113 
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Subject Index 


ACCIDEXTS 

automobile, injury caiu-ed by ejection, sta- 


tistics ami proveution »3Si 

Iiouie, iielpiiii; housewives prevent *50 

home, prevention activities of health de- 
partments 455 

liome, pres-entiou program, San Jose, Calif._ *•!!) 
homo safety program based on reporting of 

accident hazards *-193 

iudusiriul, decreases in last 15 years 53 

injury estimates, Jidy-December 1057, U. S. 

Xational lleaith Survey 5S1 

in traiisiwrtation, incidence, causative fac- 
tors, control ♦003 

motor vehicle, prevention, epidemiological 

approach by health departments *1021 

prevention aided by sanitation experts 237 

ADEXOJIATOSIS 

pulmonary, In sheep 370 

ADMIXISTRATIOX 


ttppraising PUS scientists and their jobs,. ‘O-IS 
business motliods urged for health depart- 
ments 1031 

community organization, hey to health 

progress 218 

cooperation between uidversity department 

of pediiitrics and 8tate health agency 250 

current needs 217 

formula for computing biulgets of combined 

city and county health departments *582 

goals and achievements in public health — 25 

guidelines for health administrator »925 

interdepartmental approach to liealth *919 

planning programs to meet new problems — 1031 
problems created by conllict of interests — 217 

AGED AXD AGIXG 


ago dilToreuees in aciiuisition and extinction 

of conditioned eyelid responses 

iiging and longevity studies in special rat 

colony 

availability of older people for employment 
(summary, Public Health Jlonogr. Xo. 

51) 

clianges in body composition with age 

changes in cells with age _ 

conference of European section. Social Sci- 
ence Research Committee, International 

Association of Gerontology 

evaluation and treatment of older persons 
in need of psychiatric care 


Ills 

1115 

283 

*295 

1113 

793 

1116 
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AGED AXD AGIXG — Continued 

Gerontology and Geriatrics, new section of 

I'jeccrpta Mcdica announced 

gerontology discussion group, Xational In- 


stitutes of Healtli, PIIS, abstracts H 13 

healtli education clubs 254 

health needs and opinions of older adults,. *479 
retirement, longitudinal study at Cornell 

University mg 

sociological aspects of aging *569 

statistics on members (55 years and over. 

Health Insurance Plan of Greater Xew 

York *CS7 

studies of aging in insects 1114 

AIR POLLUTIOX 

control, progress report 39 

measuring effects on health 236 

metlieal reseurcli on, review of progress *1035 

national conference announced 914 

prc.scut problems 1078 

radioactive particles in atmosphere, Cincin- 
nati, Ohio *431 

.symposium, Wagner College, X. Y., sixth 

annual 353 

ALCOHOLISM 

goals for community action to combat 1140 

AMEBIASIS 

attempted control by mass therapy in a 

mental institution *499 

AXIM.VL DISEASES 


see also name of disease 

and biological warfare 

and bnman liealth, conference report 

AXXOUXCEMBXTS. OEGAXIZATIOXS 

Biophysical Society, 1st national meeting, 

1958 

Board of Scientific Counselors, NIH 

Division of General Medical Sciences, NIH. 

Division of Radiological Health, PHS 

Xational Advisory Committee on Radiation, 

PHS 

Xational Health Survey Advisory Commit- 
tee, PHS 

Xational Library of Medicine, receives re- 
search grant 

AXXOONCEMEXTS, PERSONNEL 

AdUins, Bertha Sheppard, named Under 
Secretary of Health, Education, and Wel- 
fare — 


374 

3CS 


209 

429 

873 

200 

391 

190 

640 


894 
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m^UlRDEAI. diseases 

incidence, relntiou of ciivii-oinnental factors 
to (summary, Public Health Monogr, Xo. 

34) 11 H 

incidence, Mexico 1130 

seminar, recommendations. United States- 
Mexico Border Public Health Association 

meeting 1139 

DIPHTHERIA 

immunity status in school seniors and 

adults, Montgomery County, Md *456 

incidence. United States, 1936 *439 

DISEASE OUTBREAKS 

see also Epidemics ; name of disease 
summary of foodborne and waterborne out- 
breaks, 1957 *681 

DRUGS 

and medicines, review of recent develop- 
ments and changes *929 

chloramphenicol, efficacy in preventing ty- 
phoid fever carrier state *1039 

opiates and opiate antagonists (summary. 

Public Health Monogr. No. 52) 1033 

vancomycin and kanamyein, use against 

staphylococcus 1083 

DYER LECTURE 

influenza history, epidemiology, and spec- 
ulation *165 

ECONOMICS, HEALTH 

see also Health Insurance 

definition of *783 

dental expenditures, urban *1 

formula for computing budgets of combined 

city and county health departments *582 

free medical care in cities *1107 

Internal Revenue regulations on medicai 

deductions announced 113 

medical expenditures, farm-operator fam- 
ilies *287 

EDUCATION, PROFESSIONAL 


see also Grants and Fellowships; Training 
Courses; Announcements, Schools 
Commissioned Officer Student Training and 

Extern Program, PHS *539 

environmental health, financial aid for 232 

heart disease course for multidisciplines, 

University of Oklahoma *333 

nursing home staffs, Saginaw, Mich *819 

programs for milk plant operators *o-l 

public health conference announced 519 

records personnel, opportunities and 

needs 232 

sanitarians for Eskimo villages 998 

science and mathematics teaching in pub- 
lic schools 1030 


EDUCATIONAL, PROFESSIONxVL— Continued 
seminars on dental public health for den- 
tists in local public programs, Massa- 


chusetts 955 

study group on teaching social and preven- 
tive medicine, Manila, 1957 401 

venereal disease workers in Mexico 1139 

EDUCATION, PUBLIC 

Asian influenza, 1957 epidemic, public in- 
formation and education program *149 

factors in successful communication 254 

for the aged 254 

gaining status and support for teaching 

health in schools 220 

Hall of Health, Smithsonian Institution *261 

health agency’s annual report televised 254 

home accidents, helping housewives pre- 
vent *59 

intei-national seminar, Loudon, 1958 460 

needs expressed in public opinion surveys 218 

public health and medicine exhibit, Brussels 

World Fair *1121 

EMPLOYMENT 

availability of older people (summary, 

Public Health Monogr. No. 51) 283 

ENCEPHALITIS 

arthropod-borne, incidence, 1956 *329 

arthropod-borne, vector relationships. 

North America 377 

St. Louis, 1933 outbreak, epidemiology *340 

ENTERITIS 

epidemic attributed to contamination of city 

water through cross-conuection *638 

ENVIRONMENT 

modern, health hazards 1074 

EPIDEMICS 

Asian influenza, 1957, administrative history 

of PHS program *101 

Asian influenza, 1057, mobilization of pri- 
vate physicians *151 

Asian influenza, 1057, surveillance report.. *114 
enteritis, attributed to contamination of city 

water through cross-connection *653 

mortality in 1057-38 influenza epidemic, 

United States $03 

planning for, lessons from Asian influenza 
epidemic, 1957 *157 


streptococcus (group A beta hemolytic), 


foodborne »oq 3 

EXHIBITS 

domestic migrant worker, PHS 21.1 

environmental researeli, RATSEC 46G 

Hall of Health, Smithsonian Institution *201 

PHS recruitment ISO 

public healtli and medicine, Brussels World 
Fair *1121 
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CKIUiBKOVASOULAIl DISEASE 

new chibsillcutioii announcecL— 595 

CHB3IICADS 

xce otso Drugs ; Food jidilUives 

waste disposal in deep wells 230 

CHILD DKALTH 
•ico also Infants 

among IS’avnjos 2o0 

audiouiutric testing of sehool children. 

Heading, Pa »265 

behavior of children measured epldemio- 

logieally 292 

cooperation between nnlversity ilopartraent 

of pediatrics and State lieulth agency 230 

early i>rostheties advocated for child ampu- 
tees 2-19 

lead poisoning in children, pica as cause in 

low-income areas »-lC7 

new’ heniadsorptiou viruses found in chil- 
dren with respiratory diseases *193 

study of well-child couferences, iliuneapo- 

lls, Minn 218 

surveys of needs in Northeast Health Dis- 
trict, Los Angeles 1136 

ti-ends in a changing world 30 

World Health Organization contributions— *103 
world's developing areas- need custom-iiiade 

programs 251 

CUKOXIC DISEASE 


COXPEUEXCE KEPOBTS-Continued 

Conference on Animals Diseases and Hu- 

man Health, 1957 30^ 

Conference on Man and Environment, 193S lOiS 

Middle Stiites Public Health jVssociation, 

105S 

Aational C’ouferenee on IIospital-AcQuired 
Stai)liyiofOccai Disease, 103S, introduction, 


recommendations, and resume 10S2 

Xatioual Conference on A’ursiug Homes and 

and Homes for the Aged, first, 195S 090 

Xationa! Food Conference, 1958 543 

National Health Forum of the National 
Hoaltli Council, with National Advisory 
Committee on Local Health Departments, 

10th, 1958, urban growth 795 

National League for Nursing, 1950, conti- 

uuity of patient care 97 

National Tuberculosis Association and Na- 
tional Conference of Tuberculosis Work- 


ers, 195S meetings, status of tuberculosis- 1015 
State and Territorial Dental Directors Bien- 
nial Conference, 1957, dental services for 


special groups S 

United States-Mexico Border Public Health 

.Vssociation, ICth, 105S 1133 

CORONAItr DISEASE see Heart Disease 
COXSACKIE VIRUS 

iiifections in six midwestern States *563 


control, progress in *971 

control, resi)ousibllilies of public and pri- 
vate grouiw *073 

needs for liealtlj facilities and services »97S 

outline of health agency and community 

action 1130 

roie of laboratory iu diagnosis *1070 

social and economic services *9S2 


CIVIL DEFENSE 

Olwrational planning for cnvlronniental 

health In *1035 

survey of essential medical items an- 
nounced 9^^ 

COCKKOAOUES 

as disease vectors 997 


COMMUNICABLE DISEASE 
sec also name of disease 
fluorescent antibody techniiiues for identi- 
fication of pathogens 

foodborne and waterborne outbreaks, sum- 
mary, 1957 

international population movements as aids 

to control 

JONFBBBNCE BEPOBTS 

American Orthopsychiatric Association, 

35th, 

American Public Health Association, Seth, 

1957 


SS-1 

•681 

*-123 


sat 

215 


DEATH CERTIFICATES 

consistency with diagnostic data 246 

DEATH BATE see Mortality 
DEA'fHS 

Cronin, John W. 370 

Hoskins, John K. 009 

DENTAL CARIES 

iweveation, comparison of topically applied 

sodium fluoride and stannous fluoride *847 

prevention, stannous fluoride clinical study, 

Minnesota *1010 

DENTAL HJGIENISTS 

nutrition quiz ns training device 900 

recruitment tied to increased responsibil- 


DENTAL SERVICES 

expenditures for, urban 

for special population groups, conference 

report 

needs In Sonth forecast 


DENTISTS 

national shortage, estimate— — — 

seminars on dental public health for dentists 
in local public programs, Massachusetts- 
State health agencies' role in overcoming 
manpower 
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HISTOPLASMOSIS— Coiitiuued 

reactivity to blastomyciii and liistoplasmin 
skin tests, relation to CP tests, 2-year 

followup survey *610 

transmission by bats *590 

HOME ACCIDENTS see Accidents 
HOMBCxVRB ' 

as extension of hospital care 255 

of tuberculosis in low-budget countries 1137 

HOSPITALS 

as coinnmuity health centers *765 

physicians' private oflices in liospitals in- 
creasing 256 

services needed by ciu'on ie disease patients — *97S 

staphylococcal infection acquired in, eifect 

on community *1092 

staphylococcal infection acquired in, na- 
tional conference, 1938, iutroductiou, rec- 
ommendations, and resume 10S2 

staphylococcal infection, review of recent 

investigations, Great Britain *961 

treatment of tuberculosis in general hos- 
pitals *950 

hospitals, mental 

measuring patient population changes 229 

mortality in State mental hospitals, Mich- 
igan, 1930-54 *750 

statistics, progress in reporting 945 

IMMUNIZATION 

see also Tacciues and Vaccination 

immune milk may protect humans 224 

INDIANS, AMERICAN 

Navajos, child health 250 

INDUSTRIAL HYGIENE see Occupational 
Health 
INFANTS 


Infant Care (Children’s Bureau publica- 


tion), history 1100 

neonatal response to DTP vaccines *511 

perinatal mortality conference, New York 

Academy of Medicine 417 

INFLUENZA, ASIAN, 1957 

administrative history of PHS program *101 

Armed Forces control activities *145 

history and evaluation of vaccine *129 

laboratory diagnosis *140 

lessons in planning *157 

mobilization of private physicians *154 

National Health Survey, C. S., data *121 

PHS film, publicatiou.s, and article.^, list 153 

public information and education program *149 

re.-scarch programs *159 

surveillance report *114 

inflfenza. other 

Berlin epidemic, 1SS9 144 

cure.s. BUS 120 


INFLUENZA, OTHER— Coutimied 

emergency recruitment, 1918 158 

epidemiological and prevention studies by 

the Commission ou Influenza *133 

history, epidemiology, and speculation 

(Dyer Lecture) *165 

mortality in 1057-58 epidemic, United 

States *803 

vaccines, 1919 132 

INSECTICIDES 

insect resistance, investigations by Com- 
municable Disease Center. PUS *1126 

INSECTS 

see also name of insect 

studies of aging in 1114 


INTERNATIONAL HEALTH 

see also World Health Organization 

anthrax in man, world incidence 

developing areas need custom-made child 


health programs 251 

health services, Afghanistan *418 

health services, Latin America 258 

international mail pouch — 96, 179, 285, 354, 430, 
532, 508, 715, 818, 940, 1026, 1132 
international population movements as aid 

to control of communicable diseases V423 

sanitation program in Na Ngoo, Thailand 715 

unified health services, Mala.va and Singa- 
pore 250 

United States-Mexieo border health activi- 
ties 1133 

worldwide growth in role of nursing *412 

ISONIAZID 

treatment of tuberculosis in children 1137 

LABORATORIES 

evaluation of State-laboratory activities 245 

role in diagnosi.s of Asian influenza *140 

role in diagno.si.s of chronic dmeasc.'. *1070 

LABORATORY TESTS AND TECHNIQUES 
CP and HI tests ou psittiicosis-LGV serums, 

comparison 

fluorescent antibody techniques for ideutifl- 

cation of pathogens SSi 

ICohner complement Hxatlon test, use of 

plastic trays Cjg 

poliovinrs isolation and ideiitiflcatiou from 

KB cells grown in tis.sue cultures *5-11 

stajfliylococcal euterotoxin, .-lerologie pro- 
cedures for detecting »309 

TPI and TPCB' tests in diagnostic i)rob- 

lem patients *210 

variation in three shiphylococcal typing 

phages -.X(j 3 

1 DRL test.s, method of .shibilizing antigen 
emuI-ioii.s 
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FILMS AND FILMOGRAl'HS 

-U’(R’j< iiviivpti survey techniques 

“Anyone for nursing?” 

ItneUsiphonage and eross-eouneetions. An 

introduction 

Cliild care proideins of pliysieally liandi- 
capped inotliers 


Cidleetion and shipnient of insects oIO 

Kngineering your heaith 540 

“For the Nation’s liealtli” lO-l 

Laboratory diagnosis of ring\voriu in auL 
nial.s. I. Microsponnii infections If. 

Trivhoiihyloii infections 7 

PDS recruitment ISO 

I’uldie iiealth prol)lenis in mass evacuation 10-1 

FISH 

poisonotls sj)ecies »302 

FLBAS 

as carriers of murine tyjiiius, recurrence 

after eradication *409 

FLIES 

control by burial of refuse studied 113S 


FLUORIDES AND FLUORIDA'i'ION 

comparison of to|)ically aiqdicd sodium flu- 
oride and stannous fluoride in dental 


caries prevention ‘S-l? 

excessive Ituoride in water and bone chem- 
istry, comparison of two cases *711 

lluoridation sysieui for private homes 211 

lluorlde deposition in liumaii bones after 
lirolonged ingestion of tluoride in drinking 

water *732 

nilcroscoidc llndings in human hones after 
lirolonged Ingestion of tluoride in drink- 
ing water *721 

precision in maintaining established level 

of fluoride 212 

stannous lluorlde, clinical study, Minnesota. *1010 
status of controlled lluoridation, United 
States, I915-.'i7 *631 

FOOD 


ace also Milk : Nutrition 

additives pose problems 

additives, safety requirements under l.OoS 

legislation 

Federal and State poultry programs 

National Food Conference, report 

processing, necil for study on effects of 

recommended ordinance and cotie for food 
vending macliines 


977 

*119 

515 

lOSO 

*903 


FOOD POISONING 

group A beta hemolytic streptococcal infec- 
tion, foodborne epidemic 

summary of outbreaks, 195 1 

FRONTISPIECES 

January— dental care 

February— early routes of Asian Influenza 
spread 


FRONTISPIECES — Continued 

Marcli Hall of Health, Smithsonian Insti- 
tution 

-fpril — riirtii medical care 
May— Mexican school children learn about 
malaria eradication 
June — iiealth services for tlie aged 
July — the public health nurse 
August— sanitation project in Nit Ngoo, 
Thailand 

September — urban growth 
October — air pollution, Pittsburgh 
November— Paul Ivauoff, Alaska’s first 
Eskimo sanitarian 
December — PlIS quarantine boat 

GR.VNTS AND FELLOWSHIPS 

graduate fellowships in public health for 

social workers 202 

liealtli education fellowship program, his- 
tory «916 

health researcli facilities, PHS 72 

nurse traineeship program .announced 510 

GRANTS-IN-AID 

reappraised 27 


HAIVAII 

communitywide reporting of pregnancy *01 

IIEALTH INSURANCE 

coverage for mental iliness *1S5 

Health Insurance Plan of Greater New 
York, statistics on members Co years 

and over *0S7 

■Windsor Medical Service plan 257 

HEARING 

audiometric testing of school children, 

Reading, Ihi *265 

HB-IRT DISEASE 

coronary, methods of studying the ecology 

of *313 

course of study for multidiseiplines, Uni- 
versity of Oklahoma *355 

mass surveys for, controlled evaluation of — *SG7 

observations on epidemiology *321 

rehabilitation of the cardiac *175 

HBMIPLEGI.V 

nursing care for hemiplegic patients, con- 
ference recommendations 302 


HEPATITIS 

prevention concepts, excerpts from Proceed- 
ings of the Third Conference of the Indus- 
trial Council for Tropical Health, 1957 — 949 

viral, in man and animals 3d7 

HISTOPLASMOSIS 

clinical. X-ray, and serologic changes ac- 
companying infection ‘3 
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jrORTALITl' 

amcmg American seamen, hospital statistics. *585 
inttueuza epidemic in United States, 1057- 

58 *803 

in State mental hospitals, Michigan, 1950- 

51. *750 

leukemia, trends in United States, 1921-55- *773 
statisticjil relation to tobacco smoking 

among veterans 714 

MULTIPUASIC SCREENING 

in low-income area (East Harlem Health 
District, New York City) *533 

NATIONAL HEALTH SURVEY, U. S. 

acute upper respiratory diseases, current 

data *121 

days of limited activity due to disability, 

July-September 1957 835 

injuries, July-December 1957 681 

physician visits, July-September 1937 498 

NEOPLASMS see Cancer ; Brain Tumors 
NEWCASTLE DISEASE 

occurrence in man and poultry 370 

NUCLEAR ENERGY 
sac also Radiation 

control of public health hazards, administra- 
tive aspects *811 

NURSES 

opportunities for, in Public Health Service. 1095 

recruitment approach 219 

traineeship program conference announced. 510 
NURSING HOMES 

improving patient care, St, Louis *40 

nursing home goals, conference report 690 

personnel study, Washington State *83 

training courses for staffs, Saginaw, Mich — *819 
NURSING SERVICES 

amount of service resulting from referral 

of first patient *627 

continuity of patient care between hospital, 

clinic, and home, conference report 97 

for hemiplegic patients, conference recom- 
mendations 902 

method of estimating community needs 253 

priorities in public health nursing *577 

worldwide growth in role of nursing *412 

nutrition 

emotional aspects of eating patterns 228 

food enrichment in Orient 228 

food enrichment, synthetic 227 

function of trace elenionb!, plants, and 

animals 7-17 

method for determining enviromnentai in- 

lluonces on eating iiabits 226 

National Pood Conference, report 513 

<|(tlz for dent'd hygienist.s as training 
device 909 


OBESITY 

dieting inadequate for obese people 227 

OCCUPATIONAL HEALTH 

gains in industrial safety 53 

mental health in industry, report of PHS 

survey issued • 24 

program at University of Minnesota *941 

silicosis, history and current status *839 

PATHOLOGY 

role of clinical pathologist in research 69 

PHYSICIANS 

clinical pathologist in research 69, 

private olHces in hospitals 256 

POISONING 

see also Food Poisoning 

copper, caused by carbonated beverages from 

vending machines *910 

fish, epidemiology, clinical characteristics, 

treatment, prevention *302 

lead, la children, pica as cause ia low-in- 
come areas *467 

“model” law requiring labeling of hazardous 

substances 312 

POLIOMYELITIS 

incidence in Idaho after use of live virus 

vaccine *037 

vaccination campaign in Bucks County, Pa._ 522 
vaccination campaign in Sait Lake City, 

Utah *520 

vaccine, fourth injection recommended in 

Mexico 1138 

virus, Isolation and identification from KB 

cells grown in tissue cultures *541 

POPULATION 

effect of changes on health services 217 

POULTRY 

Federal and State programs *-U9 

PREGNANCY 

age of women at completion of cliilUbear- 

ing *525 

communitywide reporting, Kauai, Hawaii.. *01 
mental deficiency in cliild related to climate 

and diet during 229 

PUBLICATIONS 

Accidental injury statistics (PHS Pub., un- 
numbered) H .}5 

Administrative medicine. Transactions of 
tiio tifUi conference, October 29-31, 19.70 

(Josiali Macy, Jr. Foundation) 1053 

Air over Louisville (Jefferson County and 

the City of Louisville, ICy.) 10.7.3 

Animal dise.aso and human health (Annals 
of tlie New York Academy of Sciences; 

vol. 70, art. 3; Juno 3, 1938)— 9.70 

Barbiturates as addicting drugs (PHS Pub. 

No. 315) go 


Vol. 73, No. 12, December 1958 


11.5.5 



LEGAL NOTES 


interstate shipment of milk 


sanitation, private wolks- 


water poUtitlon control-. 

. 


LEGISLATION 

alTeftiiiif healtli, passed by S.'iih Congress__ 1060 
legal criteria for evidence of alcoholic in- 


toxication, Washington, D. C 468 

State, mental health, 1057 514 

Water PoUuUou Control Act, 1056, aids 700 

conimunities 231 

I.ETTOSPIItOSIS 

in man 370 

LKUKE-MIA 

morhility trends in the United States, 

1021-55 *773 

LISTEItlOSIS 

public health problem 373 


MENTAL HEALTH — Continued 

rehubilitidion program for discharged men- 


tal patients 

school programs evaluated 221 

State legislation, 1057 ^ 

MENTAL ILLNESS 

coverage by health, insurance ♦ig5 

evaluation and treatment of older persons 

in need of psychiatric care lj46 

scliools as source of help for the disturbed 

child 223 

MIGRANTS 

domestic migrant worker, PHS exhibit 214 

Mexican agricultural workers, syphilis diag- 
nosis and therapj' *493 

Migratory Labor Notes, publication re- 
sumed 4S7 

public health program in United States for 
Mexican workers *851 


MAMMALS 

small, calculating home range and density 
of (summary, Pvddic Ileullh Monogr. 

-N’o. 55) 1143 

MANPOWBH 

dentists, estimate of national shortage 214 

MATBUNAL IIBALTH 
SCO also Pregnancy 

breast feeding variations by social class 240 

World Health Organisation contributions.. *402 
MEDICAL CAKE PL.1NS see Hcsdlli Insurance 


MEDICAL SERVICES 

expenditures by farm-operator families *287 

free medteal care in cities. *1107 

uiedicul care responsibilities of health and 

welfare departments 720 

study of medical cure rofiuiroinents needed. 257 
MENTAL DEFICIBNOV 

relatml to climate and diet during preg- 
nancy 220 

MENTAL HEALTH 


economic use of child psychiatrist’s time in 

a public agency 231 

epidemiological motliod for jueasnring child 

behavior 232 

health department actvities. Contra Costa 

County. Calif *619 

in industry, report of PHS surrey issued — 24 

interpersonal relations institutes for public 
health workers 231 


orthopsyehiatric approach, conference re- 
port — 

psychiatric clinic in the school 

psychiatric consultation for nonpcyehi- 
atric workers (summary. Public Health 

Monogr. No, 

psychological preparation for surgery 


S24 

222 


1051 

*1001 


MILK 

ImmiHie, may protect humans 224 

interstate sliipmont, legal note i 9S9 

radioactivity in G33 

sanitation honor roll, 1950-37 270 

sanitation honor roll, 195C-5S 861 

training programs for milk plant operators. *34 


MONOGRAPHS 

No. 51. .Ivailability for work; Chronic dis- 
ease and limitation of activity hy Philip 
S. Lawrence (PHS Pub. No. 556). Sum- 
mary article 283 

No. 52, Opiates and opiate antagonists. A 
review of their mecimuisms of action in 
relation to cliuica! problems ftp Abraham 
IVikier (PHS Pub. No. 589). Summary 


article 1033 

No. 53. Psychiatric consultation for non- 
psychiatric professional workers by 
Beulah Parker (PHS Pub. No. 588). 
Summary article 1051 


No. 54. Relation of environmental factors 
to the occurrence of enteric diseases in 
areas of eastern Kentucky by V. J. 
Sciiiiessmauu, F. 0. Atchley, 31. J. Wil- 
comb, Jr., and S. F. Welch (PHS Pub. No, 

591). Summary article 

No. 55. Calculation of home range and 
density of small mammals by John B. 
Calhoun and James U. Cashy (PHS Pub. 

No. 092). Summary .article 

MORBIDITY 


see also name of disease 

among American seamen, bospital statistics- *585 

anthrax in man, world incidence *22 

diphtheria. United States, 1956 *d39 

duration of illness among Air Force person- 

, *531 
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PUBLICATIONS— Continued 

HonltU statistics from tlu> U. S. National 
Ileaith Survey. Preliiuinary report on 
volume of pliysiciau visits, United States, 
July-Septeniber 1957 (PHS Pub. No. 584- 

Bl) r>68 

ilealtli statistics from tlie U. .S. National 
Health Survey. The statistical de&igu of 
tlie liealth liouseliold-interview survey 

(PHS Pub. No. .58-I-A2) 950 

Higlilights of heart progre.ss. 1957 (PHS 

Pub. No. .595) 958 

Home accident prevention text (PHS Pub. 

No. 504) 3S0 

Homemaker and related service.s : A direc- 
tory of agencies in the United States 

(PHS Pub. No. .5981 704 

Hospital utilization by persons insured and 
uninsured in September 19.5(i (SSA Re- 

.search and Statistics Note No. 19) 9.59 

Housing codes. Tlie key to housing con- 
servation (New York State Division of 
Housing and U. S. Hou.sing and Home 

Finance Agency) 950 

How to study supervi.sor activities in a hos- 
pital nursing service (PHS Pub. No. 

400) 192 

How to study the nursing service of an out- 
patient department (PHS Pub. No. 497) — 280 

Indians on Federal reservations in the 
United States. A digest. Billings area 

(PHS Pub. No. 615, part 2) 1145 

Indians on Federal reservations in the 
United States. A digest Portland area 

(PHS Pub. No. 015, part 1) 957 

Infant care (Children's Bureau publica- 
tion) 1100 

llanual for nutrition surveys (Interdepart- 
mental Cominittee on Nutrition for Na- 
tional Defense) 702 

Manual of the international statistical 
classification of diseases, injuries, and 

causes of death, seventh revision 195 

Manual on recordkeeping and statistical 
reporting for mental health clinics (PHS 

Pub. No. 5,39) 508 

Meeting community sewage treatment needs 
under the construction grants program 

(PHS Pub. No. 558) 191 

Municipal water facilitie.s, conimnnities of 
25,000 population and over ( PHS Pub., 

nnmimbered) 286 

National Library of Medicine (PHS Pub. 

No. 507, revised 1958) 702 

Nation's health facilities. Tea years of the 
Hill-Burton hosjiital and medical facili- 
ties program, 10-10-1950 (PHS Pub. 

No. 010) 958 

Nim.-e in the U. S. Public Health Sersdee 

(PHS Pub. No. 301. revised 195T) 70-2 


PUBLICATIONS— Continued 

Nursing resources. A progress report of 


the program of the Division of Nursing 

Resources (PHS Pub. No. 551) 950 

Older person in the home (PHS Pub. No. 

542) 280 

One way to develop local home accident 

activitie.s. (PHS Pub. No. 500) 380 

Outline of venereal disease management 

(PHS Pub. No. 573) 568 

Patients and personnel speak. A juethod 
of studying patient care in hospitals 

(PHS Pul). No. 527) 474 

Patients in mental institutions, 1055. 

Parts I-IV (PHS Pub. No. 574) (JG2 

Patients in public hospital,s for the care of 
tlie mentally ill, 19.50-57 (PHS Pub. ; Men- 
tal Health Statistics; Current " Reports 

Series MHB-H-3) 702 

Physicia))s’ handbook on deatli and birth 

regi.stration (PHS Pub. No. 593) 1145 

Primer for paraplegics and quadriplegics 
(New York University-Believue Medical 
Center Patient Pub. No. 1) 05(5 


Proceeilings, 1057 annual confereuce.s. Sur- 
geon General, Public Health Service, aud 
Chief, Children’s Bureau, with State and 
Territorial health officials (PHS Pnb. 


No. .580) 959 

Proceedings of symposium ou coceidioido- 

myeosis, 1957 (PHS Pub. No. 575) 704 

Public exposure to ionizing radiations. 

IVliat public health personnel need to 
know (American Public Health Atssoela- 

tiou) 703 

Public he.alth and hospitals in the St. Louis 
area (American Public Health Associa- 

tio)i) 10.53 

Pulilic health nurt-iiig service to families. 
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Characteristic.s of tJie poxjulation with hos- 
pitalization insurance, September 1050 
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Healtli in.surance coverage by age and sex, 
September 1956 (SSA Research and Sta- 
tistics Kote Ko. 13) O-'O 

Health insurance in tlie population 63 and 
over (SSA Research and Statistics Kote 
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Pub. No. 505) 958 

Home accident prevention text (PHS Pub. 

No. 501) 380 

Homemaker and related service.s : A direc- 
tory of agencies in the United States 
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vol. 40, No. 12, Sept, 9, 1057) 192 

Sources of morbidity data, listing number 5, 

1957 (PUS Pub. No. 505)- — 3S0 


State occupational health programs (PUS 
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No. 003) 

Tuberculosis beds in hospitals and sana- 
toria, May 1, 1957 (PUS Pub. No. 518)— 
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nati, Ohio 

radioactivity in milk, study of 

reduction of radiation exposure in photo- 

fluorography 

study of hazards. New York University- 

Bellevue Medical Center 
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conference at CDC announced 0S6 

infection, hospital-actiuired, effect on com- 
munity *1092 
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epitleiulologieal study of, I'hibuk-liiliia • 5-17 
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